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PREFACE

We thank you for purchasing the Hitachi High-Technologies Corporation
fluorescence spectrophotometer.

The instrument is intended for fluorescence analysis and should not be
used for other purposes.

The fluorescence spectrophotometer is designed for use by
persons having a basic knowledge of chemical analysis. Keep in
mind that improper use of analytical instruments, chemicals or
samples would result not only in wrong analytical results but also
in consequences adverse to safety and possibly personal injury.

Be sure to read this manual thoroughly before use to ensure correct use
of the instrument.

Carefully read and understand all of the safety instructions prior to
operation or maintenance of the instrument.

This manual should be kept at hand so it can be referred to whenever
needed.

The contents of this manual are subject to change without prior notice
for improvement.

ABOUT THIS MANUAL

The Hitachi High-Technologies Corporation fluorescence
spectrophotometer is accompanied by the following two instruction
manuals.

e F-7000 Fluorescence Spectrophotometer Instruction Manual —
Maintenance Edition

e F-7000 Fluorescence Spectrophotometer Instruction Manual — FL
Solutions Program - Operation Edition

The cautionary instructions concerning safety are also contained in the
maintenance edition of the instruction manual. Be sure to read them
before attempting use.

This manual describes the operational procedures for the FL Solutions
program formulated for the Hitachi High-Technologies Corporation
fluorescence spectrophotometer.

Be sure to read through this manual before attempting operation.



IMPORTANT

Precautions on CE Conformity Marking

1. Electromagnetic Compatibility Requirement

This equipment conforms to the EMC Directive 89/336/EEC and has the
CE conformity marking. It is designed to satisfy the European Norm
EN61326 (1997) and its amendment 1 (1998) & amendment 2 (2000).

This equipment is classified as Class A of EN61326. So, this
equipment must not be used in domestic establishments nor in
establishments directly connected to a low voltage power supply
network which supplies buildings used for domestic purpose.

And this equipment is also designed to comply with table 1 “Minimum
immunity test requirements” and with evaluation table 2 “Continuous
unmonitored operation”. If the equipment is used near an intense
electromagnetic source, however, interfering noise may be given to the
instrument to cause an adverse effect on its performance or
functionality.

2. Safety Requirement

This equipment also conforms to the LVD Directive 73/23/EEC and has
the CE conformity marking. Its is designed to satisfy the European
Norm EN61010-1: 2001.

Since this instrument is classified in class 1, pollution degree 2 of
EN61010-1, be sure to use it in a suitable environment and ground it
appropriately.
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Information for Users on WEEE (only for EU Countries)

This symbol is in compliance with the Waste Electrical and Electronic
equipment directive 2002/96/EC (WEEE).

This symbol on the product indicates the requirement NOT to dispose
the equipment as unsorted municipal waste, but use the return and
collection systems available.

Information on Disposal for Users

1. In the European Union
If you need to discard this product or discard user serviceable parts:
Please contact your local sales representative or distributor who will
inform you of the recycle of the product.
You might be charged for the costs arising from take-back and recycling.

2. In other Countries outside the EU

If you wish to discard this product, please contact your local authorities
and ask for the correct method of disposal.

IMPORTANT- 2



Warranty on Product

The Hitachi fluorescence spectrophotometer is warranted to be free
from defects in material or workmanship under normal use within the
product specifications indicated in this manual and under conditions
given below. This warranty is void if the instrument is not used in
accordance with the instruction manual.

(1)

)

@)

Scope of Warranty

This instrument will be repaired without charge if it malfunctions
due to a defect in workmanship during the warranty period.

Note that a substitute part may be used for repair, or replacement
with an equivalent product may be made instead of repair.

Such system components as a personal computer and printer to be
updated frequently for improvement may not be available in original
versions at the time of replacement.

In addition, the instrument resold without consulting Hitachi,
consumables and failure of parts that have reached the end of
specified useful life are excluded from the warranty.

Warranty Period

One year from the date of initial installation
(Excluding consumables such as a xenon lamp)

Limitations and Exclusions on Warranty

Note that the following cases are excluded from the scope of this

warranty.

(a) Failure due to operation at a place not meeting the installation
requirements specified by us.

(b) Failure due to power supply voltage/frequency other than
specified by us or due to abnormality in power supply.

(c) Corrosion or deterioration of the tubing due to impurities
contained in gas, air or cooling water supplied by the user.

(d) Corrosion of the electric circuits or deterioration of the optical
elements due to highly corrosive atmospheric gas.

(e) Failure due to use of hardware, software or spare parts other
than specified by us.

(f)  Failure due to improper handling or maintenance by the user.

(g) Failure due to maintenance or repair by a service agent not
approved or authorized by us.
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(h) Failure due to relocation or transport after initial installation.

(iy Failure due to disassembly, modification or relocation not
approved by us.

(j) Failure due to acts of God, including fire, earthquake, storm,
flood, lightning, social disturbance, riot, crime, insurrection,
war (declared or undeclared), radioactive pollution,
contamination with harmful substances, etc.

(k) Failure due to computer virus infection.

WE MAKE NO WARRANTIES, EITHER EXPRESS OR IMPLIED,
EXCEPT AS PROVIDED HEREIN, INCLUDING WITHOUT
LIMITATION THEREOF, WARRANTIES AS TO MARKETABILITY,
MERCHANTABILITY, FOR A PARTICULAR PURPOSE OR USE,
OR AGAINST INFRINGEMENT OF ANY PATENT. IN NO
EVENT SHALL WE BE LIABLE FOR ANY DIRECT, INCIDENTAL
OR CONSEQUENTIAL DAMAGES OF ANY NATURE, OR
LOSSES OR EXPENSES RESULTING FROM ANY DEFECTIVE
PRODUCT OR THE USE OF ANY PRODUCT.

NO ORAL OR WRITTEN INFORMATION OR ADVICE GIVEN BY
US, OUR DEALERS, DISTRIBUTORS, AGENTS OR
EMPLOYEES SHALL CREATE A WARRANTY OR IN ANY WAY
INCREASE THE SCOPE OF THIS WARRANTY.

HITACHI HIGH-TECHNOLOGIES CORPORATION ASSUMES NO
LIABILITY FOR ANY DAMAGE TO DATA OR APPLICATION
SOFTWARE ACCOMPANYING DAMAGE OF THE INSTRUMENT.

(4) About the Warranty Card

Be sure to keep the warranty card in a safe place, since it will not
be re-issued.

Installation, Relocation and After-sale Technical Service

Installation of the instrument shall be carried out by or under supervision
of our qualified service personnel or our authorized service agent.
Before installation of the instrument, the customer shall make
preparations for satisfying the installation requirements in accordance
with this manual.

When relocation of the instrument becomes necessary after initial
installation (delivery), please notify our local sales representative or
service office nearest you.
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Technical Seminars and Training for Customers

For the customers to acquire in-depth understanding of the analytical
instruments, technical seminars and customer training courses are
available at our or your site.  For further information, contact our local
sales representative.

(The technical seminars and customer training courses are available at
charge.)

Precautions on Disposal of Instrument

Although at present this instrument does not use materials that would
directly cause environmental disruption, the environmental protection
laws and regulations may be revised or amended. When disposing of
this instrument, be sure to check the latest issues of the relevant laws
and regulations or consult your local Hitachi High-Technologies
Corporation service office.
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Other Precautions

Handling of Chemicals and Samples

(1) The user is responsible for following relevant legal standards and
regulations in the handling, storage and discarding of chemicals
and samples used in analytical operations of the instrument.

(2) Reagents, standard solutions and accuracy-control samples shall
be handled, stored and discarded as instructed by the respective
suppliers.

Notice on This Instruction Manual

(1) The information contained in this manual is subject to change
without notice for product improvement.

(2) This manual is copyrighted by Hitachi High-Technologies
Corporation with all rights reserved.

(3) No part of this manual may be reproduced or transmitted in any
form or by any means without our express written permission.

Trademark Acknowledgments

Microsoft, Windows, Microsoft Excel, Microsoft Word, and Windows XP
are registered trademarks of Microsoft Corporation USA.

All other brand names and product names used in this manual are
trademarks, registered trademarks, or trade names of their respective
holders.
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A\ SAFETY SUMMARY

PRECAUTIONS ON SAFETY

Before using the F-7000 fluorescence spectrophotometer, be sure to
read the following safety instructions carefully.

A General Safety Guidelines

o Follow all the operating procedures provided in this manual.

¢ Installation and maintenance of this instrument shall be carried
out by service personnel qualified for this purpose.

e Be sure to observe the warnings indicated on the product and in the
instruction manual. Failure to do so could result in personal injury
or damage to the product.

e The hazard warnings which appear on the warning labels on the
product or in the manual have one of the following alert headings
consisting of an alert symbol and signal word DANGER, WARNING,
or CAUTION.

A DANGER : Indicates an imminently hazardous situation
which, if not avoided, will result in death or
serious injury.

(This warning does not apply to this product.)

A WARNING : Indicates a potentially hazardous situation
which, if not avoided, can result in death or
serious injury.

A CAUTION : Indicates a hazardous situation which, if not
avoided, will or can result in minor or
moderate injury, or serious damage to the
product.

A . The alert symbol shown at left precedes
every signal word for hazard warnings, and
appears in safety-related descriptions in the
manual.

“NOTE” and “NOTICE” are heading words which do not concern
personal safety directly.
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A\ SAFETY SUMMARY

A General Safety Guidelines (Continued)

NOTICE : Used to indicate an instruction for preventing damage
to the product.

NOTE : Used toindicate an instruction for ensuring correct
use of the product and accurate analysis therewith.

¢ Do not modify the instrument, replace parts that are not user-
serviceable, use non-specified parts, nor remove safety devices, as it
could be hazardous.

¢ Installation at delivery, maintenance and relocation should be
referred to service personnel qualified by us.

¢ Do not perform any operation or action other than described in this
manual. When in doubt, please contact our local sales
representative or service office nearest you.

¢ When using a chemical for analytical operation, be sure to provide
proper ventilation in the laboratory room as per local requirements.
Inadequate ventilation could endanger your health.

e Keep in mind that the hazard warnings in this manual or on the
product cannot cover every possible case, as it is impossible to
predict and evaluate all circumstances beforehand.

Be alert and use your common sense.
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A\ SAFETY SUMMARY

Safety Notices on Fluorescence Spectrophotometer

Electricity

Source of Heat/Flame

Data Backup

o Make sure that the fluorescence spectrophotometer is supplied with
power of 100 V AC, 700 VA or more (50 Hz or 60 Hz). If the power
voltage fluctuates or noise is applied to the power line, the
spectrophotometer may be adversely affected, resulting in any
trouble in it.

e Be sure to provide grounding connection together with power line
connection. The grounding resistance should be 100 ohms or less.
Check that the grounding connection is proper. If the grounding
connection is improper, the spectrophotometer may become
vulnerable to external noise or stray voltage may be produced in it,
resulting in an electric shock hazard.

e The high voltage circuit is used inside the spectrophotometer.

To prevent electric shock, do not open covers during operation
unless otherwise necessary.

Do not smoke or hold a flame near the fluorescence spectrophotometer.

Data stored on the hard disk may become unusable due to a system
failure, wrong operation, computer virus infection, etc. To ensure data
integrity in case of accidental damage to the hard disk, periodically
make backup copies of hard disk files onto floppy disks.

To prevent an erroneous operation on the hard disk, always reserve
approx. 100 MB of free space as a working area for application software.
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A\ SAFETY SUMMARY

Protection against Computer Viruses

Power Interruption

If any program/data is damaged suddenly or an unexpected
operation/screen is encountered, the personal computer is suspected of
being infected by a computer virus.

Computer viruses are malicious programs that sneak into personal
computers to cause misbehavior or damage to data. And, a program
designed to offer protection against computer viruses is called a vaccine
program.

Possible causes of virus infection are:
e Downloading a virus-laden program through communication.
¢ Using a floppy disk or other storage medium infected by a virus.

Note also that once any personal computer is infected by a virus, it may
spread to other computers via communication or storage medium.
Never use a program or storage medium that is suspected of
containing a virus.

If there is a possibility of virus infection, check for a virus using a
vaccine program. Note, however, that some kinds of vaccine programs
cannot eradicate particular viruses. So, be sure to make a backup of
hard disk files beforehand.

The user is requested to prepare a vaccine program and carry out virus
removal on his or her own responsibility.

On occurrence of momentary power voltage drop due to power
interruption or lightning, the personal computer may become faulty or
the system software, application software or data may be damaged.
For protection against momentary power voltage drop, it is advisable to
use an AC uninterruptible power supply unit (stated according to the
Japanese Electronic Industry Development Association guidelines for
protection against momentary power voltage drop in personal
computers).
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A\ SAFETY SUMMARY

Turning On/Off Personal Computer

Do not turn off power to the personal computer while the hard disk or
floppy disk drive is active. If power to the personal computer is turned
off while the hard disk or floppy disk is being accessed, the personal
computer may become faulty or data/software stored in it may be
damaged.

Before turning off power to the personal computer, be sure to quit the
fluorescence spectrophotometer control/data processing program (FL
Solutions program) first and then take the shut-down procedure using
the system software.
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1.1

1. FUNCTIONS AND SCREEN COMPOSITION

1.1 Functions

In this program, the following measurement modes are available:
e Wavelength scan

e Time scan

e Photometry

e 3-D scan

e 3-Dtime scan

Wavelength Scan

(1)  Photometric value data can be printed at the specified wavelength intervals or at up to 12
specified wavelengths.

(2)  The function keys provide functions unique to the wavelength scan mode.
Measurement: [F4], Stop: [F6]

(3) Wavelength scan measurement can be repeated max. 99 times. And, a repetition period is
settable.

Time Scan
(1)  Kinetics, or rate calculation will be performed.

(2)  Photometric value data can be printed at the specified time intervals or at up to 12 specified
time points.

Photometry

(1)  Quantification method is selectable among specified wavelength, peak area, peak height, peak
ratio and derivative methods.
Up to 20 standards can be measured. A calibration curve is prepared by drawing polygonal
lines through each point of standard concentrations or a regression calibration curve is prepared
by least squares. It is also possible to measure up to 20 standards and prepare a calibration
curve based on an average value of standard concentrations.

(2) A calibration curve can be redrawn by re-measuring a specific standard. In a calibration curve
graph on the screen window, a value at each point can be read out using the cursor.

(3) A calibration curve can be printed.
A calibration curve can be drawn by inputting its factor value.
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Functions

(4) Measurement data and a calibration curve are displayed on the same screen window. Itis
therefore possible to carry out measurement while observing the calibration curve.

(5)  According to the coefficient of determination calculated automatically, judgment can be made on
a degree of matching between standard values and a calibration curve.
Twol/three-wavelength calculation is permitted in preparation of a calibration curve.

(6)  Statistical calculation is possible.

Mean value of measured data and standard deviation (SD) can be calculated.

(7)  Upper/lower limit judgment will be performed.

(8)  Spectrum display under photometry
In the data measured by a quatification method; peak height, peak area, peak ratio or derivative,
a spectrum due to wavelength scan is displayable.

3-D Scan

(1)  Spectral calculation can be performed using the measured data.

(2) A peak table can be displayed.

(3) A bird’s-eye view/synchronous spectrum can be displayed and printed.

(4)  Printing conditions are selectable.

In use of the DDE function, the wavelength interval and start/end wavelengths of data list can
be selected.

3-D Time Scan

(1) A peak table can be displayed.

(2) A bird’s eye view/contour lines can be displayed and printed.

(3)  Printing conditions are selectable.
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Secondary Processing of Data
Measured data can be saved, and a variety of processings can be carried out on the saved data.

(1)  Automatic reading of data (spectrum tracing)
By placing the cursor on the currently displayed spectral graph, a photometric value at the
cursor position can be read out.

(2) Peak detection
Peaks and valleys of the currently displayed spectrum are detected automatically.

(3) Change of scale
A measured spectrum can be enlarged or reduced by changing the ordinate and abscissa
scales.

(4) Smoothing
A measured spectrum can be smoothed for elimination of noise components.

(5) Derivative
Spectral derivative is obtainable. It is permitted to specify an order of derivative, that of
smoothing and a count value of data.

(6)  Spectrum calculation
Fundamental arithmetic operations can be made between spectra or a spectrum can be
multiplied with a factor.

(7) Area
The area value of the specified peak will be calculated.
The average area value is also calculable among peaks.

(8)  File conversion
Measurement data can be converted into an ASCII text file (*.txt) or JCAMP-DX file (*.dx). Itis
also possible to save a spectrum and calibration curve graph in a Windows meta file (*.wmf).

(9) Display/print font setting
The font, style and size of characters to be displayed and printed can be changed as desired.

(10) Data acquisition
Photometric value data on the data processing window and monitor window can be acquired.
Acquisition is allowed within 100 data.

(11) Printing items collectively specifiable
Printing items on overlaid spectra can be specified collectively.
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(12)

(13)

(14)

(15)

(16)

(17)

(18)

(19)

Functions

Specification of printing items
Iltems in a peak table can be selected and printed.

Portrait or Landscape printing settable
Printing can be made Portrait or Landscape.

Collective spectrum printing
Printing can be carried out just by specifying a file.

Selection of spectrum to be displayed
The spectrum to be displayed for overlaying is selectable.

Automatic saving mode ON/OFF settable
ON/OFF can be set in the sample name/comment input window.

Automatic saving is effective in all the modes that use a sample table.

Data in each mode can be transferred to Microsoft® Excel.
(This is valid when Microsoft® Excel 2003 has been installed in PC.)

After copying spectral data into commercial software such as Microsoft® Word, its scale, line
type, color, etc. are changeable on the software.

The report generator (separately available, P/N 250-0455) can be used.
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1.2 Installation of FL Solutions Program

1.2.1 Specifications of Personal Computer

For running the FL Solutions 2.1 program on Microsoft Windows XP Professional, the following
specifications must be met.

(O . Microsoft Windows XP Professional

CPU . CPU that allows the above OS to run in your computer
Main memory : Minimum 256 MB

Hard disk : Minimum free space 5 GB

FD drive . One 3.5-inch FD drive

CD-ROM drive : 24x or faster

Interface : USB1.1 or USB2.0 x 1 or more, RS-232C x 1 or more

1.2.2 Setup of FL Solutions Program

For installing this program, implement the following procedure.

o 1 Click the start button of Windows
o XP and select “Control Panel”.
ad ¢ A window as shown in Fig.

1-2 will appear.

Fig. 1-1
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Fig. 1-4



Install Program From Floppy Disk or CD-ROM E|

Inzert the praduct's first installation Hoppy disk or CO-ROM,
and ther click ezt

?

¢Back [f Nest> | ’ Cancel

Fig. 1-5

Run Installation Program E|

If thiz iz the correct installation program, click Finish. To
start the automatic search again, click Back. To manually
search for the installation program, click Browse,

Open:

| | Browse..
|

[ ¢ Back " Finizh ]’ Cancel

Fig. 1-6

InstaliShield Wizard B3

Welcome to the Install5hield Wizard for FL
2 Solutions 2.1 for F-7000

The InstallShield® wizard will install FL Solutions 2.1 far
F-7000 on wour computer, To continue, click Mext,

Cancel

5 Click Next.

A window as shown in Fig.

1-6 will appear.

6 Make sure ‘D:\setup.exe’ is
displayed, and then click Finish.

¢ A window as shown in Fig.
1-7 will appear.
7  Click Next.
¢ A window as shown in Fig.

1-8 will appear.

1.2.2



1.2 Installation of FL Solutions Program

InstallShield Wizard

Choose Destination Location

Select folder where Setup will install files.

Setup will ingtall FL S olutions 2.1 for F-7000 in the following folder.

Ta install to thiz folder, click Next. Toinstall to a ditferent folder, click Browse and select
another folder.

1~ Destination Folder ~ —

Browse...

| E:\Program FileshFL S olutions',
|

< Back

Fig. 1-8

InstallShield Wizard

Setup Status

FL Solutions 2.7 for F-7000 Setup iz performing the requested operations.

Searching for installed applications

Cancel

Fig. 1-9

InstaliShield Wizard

InstallShield Wizard Complete

The InstallShield Wizard has successfully installed FL Solutions
2.1 for F-7000. Click Finish to exit the wizard.

Finish Cancel

8

9

10

11
12

Click Next.

¢ A window as shown in Fig.
1-9 will appear.

Installation starts.

e Upon completion of
installation, a window as
shown in Fig. 1-10 appears.

For placing the shortcut of this
program on the desktop, put the
check mark in this check box.

If you do not want to place it,
remove the check mark.

Click Finish.

Take out the CD from the CD-
ROM drive.



1.2.3 Reinstallation of this Program

Before reinstallation, the existing program needs to be deleted.

Carry out the following procedure for deleting the program.

i Add or Remove Programs

o |
w5l
5

Currenthy nstaled programs:

£ 5551 series (Remove arly]
S vzt Office 200 Prambm
W fateral Iratrumerts Softwre
B Spectrophiotometer Ravigebor
BB Sahizens 2.1

Sea 2LIAME |

Fig. 1-11

Select [Start]-[Control
Panel] and double-click the
“Add or Remove Programs’
icon.

A window as shown in Fig.
1-11 will open.

Among the currently
installed programs, select
“FL Solutions for F-7000”

and click Change/Remove.

After removal, click Finish.
Then, install the FL
Solutions 2.1 program.
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1.2 Installation of FL Solutions Program

1.2.4 Setup of USB Driver

After system setup for FL Solutions, the USB driver needs to be set up for communication with the
Model F-7000.

1 Connecta USB
i) Found New Hardware communication cable and
LISE Device turn on the power switch of
F-7000.

2  “Found New Hardware”

Fig. 1-12 appears at the bottom right
of screen, and then a wizard
begins.

Found New Hardware Wizard 3 Select ‘Install from a list or
Welcome to the Found New specific location
Hardware Wizard (Advanced).’
Thiz wizard helps you install software for:
U38 Device 4  Click Next.

'\) If your hardware came with an installation CD
Z5E2 or Hoppy disk, insert it now.

‘What do you want the wizard to do’?

O Install the software automatically (Fecommendsd)

Click Mest to continue.

3 ¢ Back Mest » Cancel

Fig. 1-13

Found New Hardware Wizard 5  Put check mark at [Include this

Please choose your search and installation oplions. . |Ocati0n in the SeaI’Ch].

(%) Search for the best diver in these lacations. 6 C“Ck Browse and SpeCIfy the
Uze the check boxes below ta limit or expand the default search, which includes local dlreCtOI'y in Wh |Ch FL SOlut'onS |S
pathz and removable media. The best driver found will be installed.
[J5earch removable media (foppy, LO-ROM, § set up (usually C:\Program
°-> Include this location in the search: F|IeS\FL Solutions).

:.c.::.\.ﬁrogram F_il.es.\.FL Sol_utio-ns ;o | Browsze

~- 7 Click Next.

() Don't search. | will choose the driver to install.

Chooze this option to select the dewvice driver from a lizt. ‘Windows does not guarantee that
the driver you choose will be the best match for your hardware.

[ < Back ] Mest 5 ]l Cancel

Fig. 1-14
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Found New Hardware Wizard

Please wait while the wizard installs the software. .

_\> F7FLSal Interface USE Driver

Completing the Found New
Hardware Wizard

@ F7FLSal Interface USE Driver

Click Finish to close the wizard.

The wizard has finizhed inztalling the software for:

Fig. 1-16

1-11
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A window for indicating the
installing status will appear.
Wait until the installation is
completed. When the wizard
end window appears, click
Finish.



1.3 Startup of FL Solutions Program

1.3 Startup of FL Solutions Program

To start up the FL Solutions 2.1 program, carry out the following procedure.

NOTE: If power supply to the spectrophotometer
main unit is turned on before PC start, USB
connection cannot be recognized, so
communication will be disabled. If this
occurs, you should restart the PC with the
spectrophotometer power supply turned off,
and then turn on that power supply.

Make sure the standard-
equipped communication
cable (USB cable) is
connected between the
fluorescence
spectrophotometer and the
personal computer (PC).

Turn on the PC power
supply and wait until
Windows XP starts.

After completion of PC start,
turn on power supply to the
spectrophotometer main
unit.
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1.3

The FL Solutions 2.1 program
can be started by either method
below.

Use a desired method.

(1) Usually, this program is
started by double-clicking
the “FL Solutions 2.1 for
F-7000” icon on the desktop.

(2) The other method
begins with clicking the
start button at the
bottom left corner of
desktop. Next, point
to All Programs and
Hitachi FL
Spectrophotometer,
and then select FL
Solutions 2.1 for
F-7000.

The computer now recognizes
the fluorescence
spectrophotometer connected to
it and displays a window as
shown in Fig. 1-20.

Then, the FL Solutions 2.1
program is launched
automatically.



1.3 Startup of FL Solutions Program

6 A gauge of initialization is
displayed as shown in Fig. 1-21,
so its progress can be checked
visually.

In execution of initialization, self-
diagnosis is performed on the
following items.

¢ ROM

6 e RAM
o Wavelength drive system

e Xenon lamp turn-on
o Slit mechanism
o Chopper

Fig. 1-21
'd o Contents of wavelength and slit
calibration values
If an abnormality is found in the self-
NOTE: If the spectrophotometer is not connected diagnosis, the relevant error message
with the communication port or its power is will be displayed (Fig. 1-22).

not turned on, the monitor window (“F-7000
Fluorescence Spectrophotometer on USB”
indicated on its title bar) is not presented.

In this case, a corrective measure
should be taken, referring to Appendix

In this status, functions for other than J . _
measurement are usable. If necessary, notify our local service
office.

For measurement, first confirm connection
of the cable, and then turn on power supply
of the spectrophotometer. Next, select the
Instrument command from the Tools menu.
When selecting and connecting the
spectrophotometer, the window shown in
Fig. 1-21 is presented.

FL Solutions

parzkion of the F-7000 FL Speckraphckometer on LUSE cannat continue dus to the following detected errors:
L] wiavelength initialzation errorEL)

Fig. 1-22

1-14



Fig. 1-23

NOTE:

A sample should be set after “Ready”
appears.

If the lid of sample compartment is opened
or closed in the “Initializing” or “Parameter”
status, zero point may not be set exactly.
In this case, perform zero-point adjustment
again.

1.3

On completion of initialization,
the window shown in Fig. 1-23 is
displayed.

When “Ready” appears,
measurement can be started.
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1.4 Screen Composition

1.4.1 Basics of Window Operation

This manual contains multiple methods for executing a function. For implementing each method,
explanation is given using the naming described below.

1 Menubar

Set Wavelergth. ..
Aubo Pre-gcan
| Zero Adjust

Menu bar is a bar on which menus such
as “File” and “Edit” are arranged.

Shutker Cloge

Pro szan 2 Command

Mzaszare

e Commands are contained in each
menu.
In the case shown in Fig. 1-24, an
expression of “Measure command of
Spectrophotometer menu” is used.

Fig. 1-24 Menu Bar and Command (step D)

e A menu or command is selectable by 2
methods.

¢ Move the mouse pointer to a menu
and click it.

¢ Key in the alphabetic letter after a
menu name with the Alt key held
down. Then, key in the alphabetic
letter after a command name.

e Explanation of a command function can
be displayed in the following procedure.

@ Click the k(?‘ (Help) button.

The mouse pointer is now turned

into ['\\"s?

EE FL Solutions - £-7000 FL Spectrophotometar on LSB . r)
File Edit View [EieHRen Rl 100k Uty Window Help @ Move the mouse pOIntel’ %' toa

e @ 2% menu and click the left mouse

S button. (See Fig. 1-25.)

Shutker Cloge

Pra-szan

00 Mzaszare F4

Fig. 1-256 Example Help Display for Measure
Command (step @)



== FL Solutinng spectrophotometar on UsH

File  Edit  view Bl

Seb Wavelergth. ..
| fwuko Pre-scan
Zero Adjust

Shutker Clogs

Fig. 1-26 Example Help Display for Measure
Command (step Q)

Fig. 1-27 Example Help Display for Measure
Command (step @)

Fig. 1-28 Toolbar

-17
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@ When the menu is displayed, move

the mouse pointer ['\Xs? to the

target command and click the left

mouse button. (See Fig. 1-26.)
@ The help message for the selected

command is now displayed.

(See Fig. 1-27.)

Toolbar

Toolbar is a row of tool buttons such as

Method

Tool button

Tool buttons are provided for executing
the functions of the respective
commands.

Method

In using the a5 button, it is expressed

Method

as @ button of Measurement

toolbar’ or “ 228 (analytical condition)
button.”

For details of each button, refer to 1.4.4.



1.4 Screen Composition

5 Dialog box

¢ When you click the \ﬂ' button of
Measurement toolbar, a small window
as shown in Fig. 1-29 is presented.
This window is called a “dialog box.”

6 Tab

shilabe “Ht'l"d e Tabs are used in the Analysis Method

General Instiumnent IMnnitnr! F'ru:u:essing.i Hepu:urtl and Properties windows.
Scan mode: | Excitation - e Click a tab for changing display.
Dk i IFIunrescence ."’_| Each tab contains setting items.
The display shown in Fig. 1-30 is
Chioppirn speed: 46 ¥ HE “ »
expressed as “Instrument tab.
Fig.1-30 Tab

7 Combo box

e Selection is allowed among the
predetermined conditions.

Click — for selecting the desired

4_0 condition.

8  Spin button

e This button is used for inputting a
numeral. Click él or 3 for
setting a numeral. However, a
value below decimal point cannot
be set. Such a value must be
input with the keyboard.

-0

Fig. 1-31 Combo Box and Spin Button
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_ ? 9 Check box
[ include date ¥ Peak wL/Peak data e For turning on a check box, put a
W Include method W Start WL/End WL check mark in it by clicking.
v Include graph v alley LA alley data

e The check box is then set in the
W Include data listing v Peak Area [V status.

W Include peak table . .
e For turning off the check box, click
it again to remove the check mark.

Fig. 1-32 Check Box

1-19
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1.4.2 Kinds of Windows
The FL Solutions 2.1 program has two kinds of windows: monitor window and data processing window.
1 Monitor window

I | Set the monitor window active for
0 measurement.

e The toolbar is now turned into the
one for this window.

Fig. 1-33 Monitor Window

2 Data processing window
Set the data processing window
active for data processing.

e The toolbar is now turned into the
one for this window.

Fig. 1-34 Data Processing Window

1-20
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1.4.3 Data Processing Window
The items displayable in each measurement mode are shown below.

1 Wavelength scan

e it E" e A spectrum alone can be

H & :

l | /@ wl displayed or both spectrum (D)
J I | | ) L | and peak table (@) can be

ju A% AN displayed as shown in Fig. 1-35.
[ 1 e

| | { ¥ o Display of the peak table can be

turned ON/OFF by the “Peak
Table” command in the View
menu.

2 Time scan

e A spectrum alone can be
displayed or both spectrum (®)
and kinetics result table (@) can
be displayed as shown in Fig. 1-36.

¢ Both spectrum (®) and peak table (®)
can be displayed as shown in Fig. 1-37.

o Display of the kinetics result table or

K : = peak table can be turned ON/OFF by
the “Kinetics” or “Peak Table” command

in the View menu.

Fig. 1-37 Time Scan (peak table)

1-21



1.4 Screen Composition

3 Photometry

e On start from measurement for a
calibration curve, a window as shown in
Fig. 1-38 will appear.

; _ Standard data (®)
e e e [ =1 Calibration curve (@)
: f? H RO N P rarha AR e i _ Sample data ()

Calibration curve data (@)

e On sample measurement with a
calibration curve generated
through factor input, a window as
shown in Fig. 1-39 will appear.

Sample data (1)
Calibration curve factor (@)

e On measurement of the
photometric value at each
wavelength in multi-wavelength
mode, the sample data is
displayed as listed in Fig. 1-40.

Sample data (1)

Fig. 1-40

1-22
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1.4.4 Explanation of Tool Buttons

The FL Solutions 2.1 program provides five kinds of toolbars as shown below. You can also select a
command by pulling down each menu from the menu bar. But for quick and easy operation, it is
advisable to use these tool buttons.

Standard toolbar
Has buttons related to printing and file
handling.

Instrument toolbar (displayed in monitor
window)
Has buttons related to
spectrophotometer control such as
wavelength drive and automatic pre-
scanning.

Measurement toolbar (displayed in monitor
window)
Has buttons related to measurement
such as analysis method setting and
sample name input.

Spectrum toolbar (displayed in data
processing window)
Has buttons related to spectral display
such as auto scaling, ruled line
indication and spectrum tracing.

Processing toolbar (displayed in data

B | = processing window)

Has buttons related to data processing

such as smoothing and differentiation.

Peak

AR

Smeoth

Yl

Property | Repori
=

Derl\l-CalclAnea

N ¥

Fig. 1-41 Toolbars

1 These five toolbars are independent
and each of them can be located at a
desired position as shown in Fig. 1-42
(monitor window).

Fig. 1-42 An Example of Toolbar Arrangement
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The following tables present the functional descriptions of the buttons on each toolbar.

The function keys on the keyboard can also be utilized for the same purpose.

assignment to each function key, refer to 1.5.

Table 1-1

For the functional

Standard Toolbar

Button

Function

Button

Function

Creates a new analysis
method/sample table.

=

Opens the print window.

Opens data files.

i

Indicates the present status of
the connected
spectrophotometer.

Opens a data file in the print
preview mode.

®

Indicates the information (version
number, etc.) on the FL
Solutions program.

Saves the current file.

?

Calls up the help window.

Stores a selected character string
or graphic item into the clipboard.

Brings the monitor window to the
forefront.

== R R =

Pastes the contents of the
clipboard.

Table 1-2 Measurement Toolbar

Button Function Button Function
st Opens the Analysis Method ﬁ Starts measurement.
=a window. 7
Sagle Displays the same name/comment @ Stops measurement.
A entry window.

ﬁ Displays the sample table. Closes the shutter.
STD For manual input of standard Open Opens the shutter.
get sample values. 5

hesseas Executes pre-scanning.

|ﬂ p g
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Table 1-3 Spectrum Toolbar

Button Function Button Function
Restores the scale to its original For display in a contour map.
condition.

Indicates ruled lines. 2 For display from the front.
‘Qﬁfa

Indicates a bird’s-eye view.

%

For display from the left.

£ 1€ () (35

For display from the rear.

Automatically sets the scale.

Y

For display from the right side.

Displays a dialog box to allow
change of sample
name/comment.

Dy

Selects a spectrum to be
displayed.

Sets a mode for expansion of
contour scale. For this
expansion, click this icon and
drag the area to be enlarged with
the mouse.

e

[+

Indicates the trace cursor.

Table 1-4

Instrument Toolbar

Button

Function

Button

Function

#

Performs wavelength drive.

=

Restores the scale to its original
condition.

®

Performs automatic pre-scanning.
This is a function for automatic
search of the optimum excitation
and emission wavelengths for a
sample.

Adopts auto scale for vertical-
axis display so that you can view
the entire spectral graph.

=

Conducts zero-point adjustment.
Zero point with the shutter closed
is adjustable. Effective for
higher-accuracy measurement.

Indicates ruled lines.

Enlarges the vertical axis double.

Magnifies the present data and
status.

Hie ||| e

Reduces the vertical axis to half.
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Table 1-5 Processing Toolbar
Button Function Button Function
Opens the Spectrum Properties Lo Performs fundamental arithmetic
E window. A calculations between spectra.
Report Outputs a report of data file. Life Calculates the life of
=P B phosphorescence.
Feak Performs peak detection. S Performs smoothing.
AR P i g
Dexiv Performs differentiation. Reset Resets data.
Re ==
—— | Performs peak detection in 3- — Performs fundamental arithmetic
T dimensional measured data. e calculations of 3-dimensional
— spectra.
Area Performs area calculation.

1-26



1.5 Functions of Function Keys

The function keys on the keyboard provides the following functions.
Each function can be executed directly.

1.5

Wavelength . 3-D Time
Key No. Scan Time Scan Photometry 3-D Scan Scan

[F4] Measurement | Measurement | Sample Measurement | Measurement
measurement

[F5] Blank
measurement

[F6] Stop Stop Stop Stop Stop

[F7] Interrupting
measurement

[F8] Re-
measurement

[F9] End




1.6 Explanation of Monitor Window

i
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Shutter:  Open /

Lamp, O C—
Shutter Control < Qr——

Comected Specthy @—
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Replicate: {1 <

Sample;

o
O
0
.
-0
_e
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D

Fig. 1-43
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1.6 Explanation of Monitor Window

Sample name indication

A sample name is indicated. For its input,
use the sample table or sample
name/comment input window.

Current photometric value indication
The current photometric value is indicated.

EX
The current excitation wavelength is
indicated.

EM
The current emission wavelength is
indicated.

EX slit
The current excitation slit width is indicated.

EM slit
The current emission slit width is indicated.

Shutter
Open or closed state of the shutter is
indicated.

Lamp
ON/OFF state of the light source lamp is
indicated.

Shutter control
The active state of shutter control is
indicated.

Corrected spectra
Setting of spectrum correction is indicated.

Sample
The number assigned to the sample under
measurement is indicated.

Replicate count
A count in repeated measurement is
indicated.
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1.6

Message indication
A status message such as “Ready,”
“Scanning” or “Parameter” is presented.

Measure

In the “Ready” status, the s
(measurement) button can be clicked.

Error message indication

An error message “Xe lamp” is presented.
If any error message appears, take a
proper countermeasure, referring to 4.7 of
the maintenance edition.
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1.7 Input of Spectrophotometer Serial No.

The serial No. of the presently connected F-7000 fluorescence spectrophotometer can be displayed

for its confirmation.

i

Select the Instrument command from the Tools menu or click the

button. The dialog box shown

in Fig. 1-44 opens. The serial No. of the connected F-7000 fluorescence spectrophotometer can be

checked here.

Connected Instruments

Instrument | Wersion | Rewvision | Port | Serial Mumber |
F-7000 FL S pectrophotometer RJ14000 0 LISB 27B1-008
Cloze
Fig. 1-44
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1.8

The information to be displayed upon starting the FL Solutions 2.1 program or opening the data
processing window can be selected here by excluding unnecessary one from display.

[3

Uptions

Sensitivity Slits ] Analyzis condition ] Rieport

¥ Show trace display

Dizplay l Fontz ] Procezsing 1 Colors ] Startup ]

v Show grdines with increment: 1Mai0[ tics only L]
Warvelength zcan: |Show graph plus peak table L]
Time scan; iShow araph plus kinetic data ﬂ
3D Sean: | Show contour plus E% EM spectum L]
Intracelular cation scan: |Sh0w araph plug kinetic data _ﬂ
ISr;t;a:ctEJI;!ar fialix IShu:uw fluorezcence only _"_]
Polarization time scan: ]Show araph plus kinetic data ﬂ
F'olarizati_on |Show fluarezcence anly L]
spectiun;

l

Cancel I it | Help

Fig. 1-45 Options Setting Window
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1 Select Options command from the
Tools menu.

2 The Options setting window is now
displayed. In this window, the
following settings can be made.
After your setting, click OK.

e The set functions are validated
when starting the monitor window
again or opening the data
processing window.

The Options setting window has the
following tabs.

Display tab

Fonts tab

Processing tab

Colors tab

Startup tab

Sensitivity Slits tab

Analysis condition tab

Report tab



1.8 Window Setting

1.8.1 Display Tab

Items to be displayed when opening a saved data file or data immediately after measurement can be

set here.

Those items can also be set by tool buttons or View menu after measurement.

For the settable range of each parameter, refer to Appendix I.

|

Options
Sensitivity Slits l Analyziz condition ] Fieport
Display l Fonts ] Processing 1 Colors 1 Startup ]
¥ Show hrace display
v Show gridiines with increment: iMaior tics only L]
a > Wavelength scan: |Show graph pluz peak table L]
o—. Time scan: iShow araph pluz kinetic data j
o—’ 30 Scar: {Shaw cantour plus EXEM spectum Ed
e—' Intracellular cation scan: |Show graph pluz kinetic data _VJ
Intracellul fi
;;;ifrzrﬁ:ar bt IShow flucrescence anly _'_]
Polarization time scan: lShow graph plus kinetic: data ﬂ
Polarization |Sh0w fluorescence only L]
spechun:
Cancel I A | Help

Fig. 1-46 Display Tab
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Show trace display

Put a check mark in this box, and the trace
cursor appears to permit spectrum tracing

when the data processing window is open.

Show gridlines with increment

When a check mark is put in this box, the
contents of monitor and data processing
windows will be displayed with ruled lines.
The width of ruled line is selectable.

Wavelength scan

Items to be displayed on the data
processing window open in the wavelength
scan mode can be set.

Time scan

Items to be displayed on the data
processing window open in the time scan
mode can be set.

3-D Scan

Items to be displayed on the data
processing window open in the 3-D scan
mode can be set.

Intracellular cation scan

Items to be displayed on the data
processing window open in the intercellular
cation scan mode can be set.

Intracellular cation spectrum

Items to be displayed on the data
processing window open in the intercellular
cation spectrum mode can be set.
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1.8.1

Polarization time scan

Items to be displayed on the data
processing window open in the polarization
time scan mode can be set.

Polarization spectrum

Items to be displayed on the data
processing window open in the polarization
spectrum mode can be set.
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1.8.2 Fonts Tab

Display font, character size, etc. can be set.

Printer font, character size, etc. are also settable.

Options

Sengitivity Slitz ] Analyziz condition ] Fieport

o = Display Font

Face name: M5 Sans Senf
Fuoint size: an

Sample:

e‘ > Frinter Fant-

Facename: M5 Sans Serf

Fuoint size; an 3

Sample:

AaBbvyZz

AaBbyysz

Display Fants ] Processing 1 Calors 1 Startup ]

Select...

|

(] 4 ‘ Cancel J ‘ Help’

Fig. 1-47 Fonts Tab

Eont: Font style: Size:

)

Biold 12

ME
B M5 Ul Gothic

€} Wy Boli Bold Italic 14
B NSimSun g 18
(} Palating Linotype
T PMingLil |
Sample-
AaBbyyEz
Seript:
1Western ﬂ

Regular 18 ok |
Italc 10 et

Fig. 1-48 Font Specification
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1 Display Font
Font, character size, etc. in the
spectrum area under display can be
set.

2  Printer Font
Printer font is settable.

3 Clicking Select presents a window as
shown in Fig. 1-48.

4  Set the desired font, style and size.



1.8.3 Processing Tab

1.8.3

Initial parameters of data processing can be set. For the settable range of each parameter, refer to

Appendix I.
Options
Sengitivity Slits ] Analyziz condition ] Report ]
Display ] Fants Pracessing ] Calors ] Startup ]
o* Area integration methiod:

e by Calibration Peak table-

" Drata = f{Conc) [ Calculate peak area
% Conc =fData] '\e
o > Smooth-

Fmction tupe: Savitzky-Galay -
Smoothing order: |3 ii

Mumber of points: |7 :::]
e-} - Derivative
Smoothing order: |3 ii
Mumber of paints: |15 —‘_:—]

Ok | Cancel J Al | Help ‘

Fig. 1-49 Processing Tab
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Area integration method
An area integration method can be
selected.

Calibration
A calibration curve formula to be used
for the Photometry mode can be set.

Peak table/Calculate peak area

By means of a check mark, inclusion
of the area calculation item in the
peak table can be selected or avoided.

Smooth

The initial values of smoothing
parameters can be set. However,
this setting will not be reflected on the
parameters of Analysis Method
window.

Derivative

With regard to derivative operation,
the initial parameters of smoothing in
an analysis method or to be carried
out after measurement can be set.
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1.8.4 Colors Tab

The color of the spectrum to be overlaid is settable here. Color 1 (bottom) is the color of the initial

display.

Senazitivity Slitz ] Analyziz condition ] Report
Display ] Fonts i Processing Colors l Startup

Overlay colors:
Order | Color | St_l.JIe
—

R R
n
=]

[

o" Select... Style: |05 pt
Reset Ta Defauls

l
1

] | Caticel J Aol | Help

Fig. 1-50 Colors Tab

Basic colors:

HFEMAEE
HMMEfEEN
ENFEETEN
HENMEEEEEN
EEEEEEEN
' HENTE

Custom colors;

.
L W W WO N

e—' Define Cugtom Colors = >
Ok | Cancel |

Fig. 1-51 Color Setting

1

Click Select....

e A window as shown in Fig. 1-51 is
presented.

Select a basic color or custom color.

If there is no basic color you want, click
Define Custom Colors.

e A window as shown in Fig. 1-52 is
presented.
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4  Select hue, saturation, luminance, etc. and
click Add to Custom Colors.

Basic colors:

| Spel Nl BB
HMFEENEEN
L Bolel N 1
EfEEEEEN
ENEEEEEN
L 0 B il i

LCustom colors:

[0 <
Hug:i‘l—é-ﬂ- Bed:,ﬁ-_

0N W o

| Diefle Suston Sal | Colorsgid |y o Buep

! ar | Cancel | Add to Eustom'EoIors* l

Fig. 1-52 Addition of Color

5  Your color is then added to the custom
colors. So select it and click OK.
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1.8.5 Startup Tab

Analysis method to be taken upon start of the FL Solutions 2.1 program is settable here.

Options

Sensitivity Slits ] Analyzis condition ] Fiepart ]
Display 1 Faonts 1 Processing 1 Colars Startup

" Restore last method Lsed

Set F-7000 Method Fils.. |

Lank it ]Q FL Solutions _.J & I‘j‘ ,
Eijata
Eij_':'?IReport
[ETemp
4
File name:
Files of type: | FL Method File [* fim) | Cancel
Fig. 1-54

1 Restore last method used
The method used last will be brought
in.

2  Auto Parameter File

The specified method will be brought
in.

3 For specifying a method, click this
button.

e A window as shown in Fig. 1-54 is
then presented.

4  Specify a method file and click Open.
The specified method file appears in
Fig. 1-53.



1.8.6 Sensitivity Slits Tab

Options

Dizplay ] Fontz ] Froceszing ] Colors ] Startup ]
Sensitivity Slits Analyzis condition ] Report ]
— F-7000-
o B " 10nm
(] 4 | Carcel Sy Help:

Fig. 1-55 Sensitivity Slits Tab

Sensitivity Slits
A slit width is settable for sensitivity
check.
For sensitivity check, select the
Sensitivity Check command from the
Utility menu.

1.8.6
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1.8.7 Analysis Condition Tab

For the settable range of each parameter, refer to Appendix I.

Options
Display ] Fants ] Frocessing ] Colors l Startup l
Sensitivity Slits Analysiz candition Repart 1

1 Integration time for clurent data: ’ ::] g

y [~ Change Instrumental Fiezponze Condition

0K | Cancel J Soiply | Help ‘

Fig. 1-56 Analysis Condition Tab

Integration time for current data

An integration time for reading the
current data by the Read Data
command of Tools menu can be set.

Change Instrumental Response
Condition

When this check box is turned on, the
excitation slit, emission slit and
photomultiplier voltage can be set on
the instrument function measurement
window.

This window appears when clicking
the Instrument Response command
of Utility menu.



1.8.8 Report Tab

Options
Diizplay ] Fontz ] Frocezsing ] Colorg ] Startup ]
Senzitivity Slits ] Analyziz condition Feport
Frirting direction of D ata list; 3
0K | Cancel Help:

Fig. 1-57 Report Tab

Data List Printing Direction
The direction of data list printing (with
constant line spacing) can be set.

In case of vertical printing:

Wavelength or time and photometric
values will be printed vertically in 3
rows.

In case of horizontal printing:
Wavelength or time and photometric
values will be printed horizontally in
3rows. Thatis, 3 data will be
printed on each line.

A
vy

A
vy

1.8.8



1.9 Saving a Data File

1.9 Saving a Data File

Data can or cannot be saved depending on setting. So perform setting, referring to the table below.
Setting in any of patterns @ to ® is recommended.

Setting

“Use sample table in analysis method”

ON

OFF

Sample name/comment input
dialog

O “Save file automatically
after data acquisition”

ON

OFF

Analysis Method - Monitor tab

O “Open data processing
window after data
acquisition”

ON

OFF

ON

OFF

ON

OFF

Result Display

(©)

X

©)

X

(©)

X

Saving

Automatic

Automatic

Automatic

Automatic

Manual

Impossible

Pattern

@

@

&)

@

®

®

Read O and x symbols in the Result - Display row as follows.

O : Icons or data processing window is open immediately after measurement.
x . The data processing window is not open immediately after measurement.



1.10 Photometer Menu Commands

The Spectrophotometer menu contains the following commands.
Set Wavelength

Auto Pre-scan

Zero Adjust

Shutter Open/Close

Set Wavelength

This command sets the excitation/emission wavelength to a specified wavelength.
Click the Set Wavelength command or button, and the dialog box shown below will come up.

5ef Wavelength

EM 200 i Cancel

Fig. 1-58

Zero Adjust

This command automatically closes the shutter and measures a zero point in detection. When the
zero point is changed, e.g., after variation of the photomultiplier voltage, automatic zero-point
adjustment will be carried out.

NOTE: If the lid of sample compartment is opened or closed during zero-
point adjustment, zero point may not be set exactly. In this case,
perform zero-point adjustment again.

Auto Pre-scan

This command automatically searches for the optimum excitation/emission wavelength for the sample
under measurement. Other peaks than the fluorescence peak (such as peaks of excitation scattered
light and Raman spectrum) are ignored. On completion of automatic pre-scanning, the optimum
excitation/emission wavelength is indicated on the monitor window (in the current wavelength
indication field detailed in 1.6).

Shutter Open/Close

This command is available for opening/closing the excitation beam shutter. The current shutter state
is indicated on the right side of the monitor window (@ in Fig. 1-43).
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1.11 Utility Menu Commands

The Utility menu contains the following command.
¢ Instrument Response

¢ Analog Output Gain

e EX Power Monitor

e Sensitivity Check

e Lamp Usage

e Lamp Off

Instrument Response

This command is used for spectral correction. The spectral correction accessory kit (P/N 251-0126)
needs to be prepared.

Analog Output Gain

Use this command for setting a data value corresponding to 1 V of analog output. For details, refer to
9.3.

EX Power Monitor

Use this command for checking output of the monitor detector. When the EX Power Monitor is turned
on (clicked), monitor value data is displayed regardless of measurement condition.

Sensitivity Check

Use this command for checking sensitivity. You can check sensitivity/drift with this command.
For details, refer to the maintenance edition.

Lamp Usage

Use this command for checking/resetting the usage period of the Xenon lamp. A cumulative turn-on
time of the Xenon lamp is indicated.

Llamp Usage @
Aolare: [T Fesidolam |

e Lamp P/M: | 650-1500(Limit use time: 500 hours) = |




When the limit use time is exceeded, the following message appears.

FL. Solutions

] we lamp use time exceeded the limit use time,
. Flease exchange for-a new lamp promptly according ko theinstrackions manual.

Fig. 1-60

After lamp replacement, reset this indication. For details, refer to the maintenance edition.

Note: If the Model F-7000 power supply is turned on without starting up the PC, indication of the
Xenon lamp turn-on time may not be updated correctly.

Lamp Off

Use this command for turning off the Xenon lamp.
For turning on the Xenon lamp again, restarting the spectrophotometer is necessary.



1.12 Termination of FL Solutions Program

1.12 Termination of FL Solutions Program

After completion of measurement, shut down the instrument in the following procedure.

1 From the File menu, select the Exit command.
A window appears as shown below.

FL. Solutions - Close Monitor

<P The lamp for the F-7000 FL Spectrophotometer on
\._' [ISE iz currently operating.

' Cloze the monitor window, but keep the lamp operating?

{7 Cloze the lamp, then close the monitor window?

Fig. 1-61

2 For termination without turning off the light source lamp, select “Close the monitor window, but
keep the lamp operating?”
For termination after turning off the light source lamp, select “Close (Turn off) the lamp, then close
the monitor window?”
Click Yes, and the FL Solutions program will then be terminated.

3 Turn off the power switch of the spectrophotometer main unit.
4  Click the start button of Windows XP, select “Turn Off Computer” and click OK.

5  Turn off power to the personal computer and the CRT display monitor.
(At step 4, the personal computer may be turned off depending on system settings.)

6  Turn off power to the printer.



2. WAVELENGTH SCAN
2.1 Flow of Operation

This section explains the condition setting and operating method for
wavelength scan.
Measurement proceeds along the following flow.

O sm )

v - Click e button and set your analytical conditions.
Method setting

= = - = .- e Scanrange
(See22)  |.. = e, L e Data mode
= ek e Scan speed, etc.

_’-.:_} -
Samp|e name/ Click % button.
comment input e Sample name
e Auto File
(See 2.3 e File name, etc.
Pre-scan Set a sample.
Click IZ£] putton to execute auto scale for peaks.
(See 2.4)
Measurement Click @ button to execute wavelength scan.
(See 2.5)

e Spectrum tracing

Data processing e Peak detection, etc.

(See Section 7.)

. Report
Result output i report Click button. Measurement result will be
(See 2.6.) ed na report format.

e

Fig. 2-1 Operational Flow (wavelength scan)




2.2 Creating an Analysis Method

2.2 Creating an Analysis Method

Set the analytical conditions (method) prior to measurement.

Select the Method command from the Edit menu or click the et
button. A window shown in Fig. 2-2 will appear.

Analysis Method

General llnstlument] Monitor] Processing1 Heport]

Lioad...

Operator; ]Administrator Save

Instrument: IF-?DDD FL Spectrophotometer

Sampling: | Minre ;1

Comments:

Measurement: |EEERE IR

Save &3..

I Use zample table
[Set measurement zample)

aK | Cancel | Aol Help

Fig. 2-2 Analysis Method

The following tabs are provided on the Analysis Method window for the
wavelength scan mode. These tabs are detailed on the subsequent
pages.

e General

e Instrument

e Monitor

e Processing

e Report
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2.21 General Tab The parameters shown in Fig. 2-3 are provided at the General tab.
For the settable range of each parameter, refer to Appendix G.

Analysis Method

1 Gereral llnstlument] Monit0r1 Processingi Heport]
Measuremert: iWaveIength #ah LJ a Load...
2 ‘wiavelenath scan

Operator: i e" Save
FPhatanetry

3 Instrument: gg ?ic;::scan w Save ds..
Sampling: Pliorre: _J

Comments:

G—}T‘ Use sample table

[Set measurement zample)

ok | Cancel | Help

Fig. 2-3 General Tab

1 Measurement (mode)
A measurement mode is selectable. Here, select “Wavelength
scan.”
For Time scan, Photometry, 3-D Scan and 3-D Time scan, refer to
Sections 3, 4, 5 and 6, respectively.

2  Operator
Enter an operator name.

3 Instrument
The name of the connected instrument is indicated.

4  Sampling
- None
Indicates that samples are to be exchanged manually.

5 Comments
Enter a description or notes on measuring conditions.

6 Use sample table (Set measurement sample)
Apply a check mark here when a sample table is used.
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Load

Click this button to read out saved analytical conditions.

Upon clicking, the file opening window appears. So, select an
analytical condition file.

Save

When you click this button after setting the parameters, the
analytical conditions can be saved by overwriting. In case of a
new analysis method, clicking this button displays the “Save As”
window. You must enter a file name for saving in this window.

Save As
Click this button for renaming the set conditions for saving.
The “Save As” window appears, so enter a file name.
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2.2.2

Instrument Tab When you click the Instrument tab, the window in Fig. 2-4 appears.

For the settable range of each parameter, refer to Appendix G.

Analysis Method

Sran mode: Ex Sht: 5.0 *| mm

Data mode: EM Shit: 5.0 *| nm

Chopping speed: 40 »| Hz FPMT Vaolkage: 400 |
B @* PMT Woltage 01000V

@}Hesponse: 05 | 3

Cormected spectra

Ex WiL: 500 nm

Erd Skart Wil : 200 i Replicates: 1 fj

E EndwiL: 300 rim d Eheliie: ] jmin
240 f

X

Scan speed: | hmdmin

Delay: ]D—‘—_‘%_—J T
Range of comected spectra-
E= [200 to B00nm] Mone
EM [200 ta BO0Rm] Mone
EM [500 ta 900nm) Mone
Ex (500 to 900nmmm) Maone

ak | Cancel | ool Help

Fig. 2-4 Instrument Tab

1 Scan mode
Select a scan mode here. In case of Synchronous, the abscissa
of the graph stands for excitation wavelength.
The unit indication of the abscissa becomes ‘EX/EM(nm).’

2 Data mode
Select a data mode. The Luminescence mode is for measuring
luminescence in the biological/chemical field.
In this mode, only the sample side signal is acquired without
performing ratio photometry. The Phosphorescence mode is for
acquiring only phosphorescence after extinction of excitation beam
while turning a chopper on the excitation side.
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10

11

Chopping speed

Select a chopping speed. Setting is allowed when
Phosphorescence is selected for Data mode.

The Phosphorescence mode is for acquiring only phosphorescence
after extinction of excitation beam while turning a chopper on the
excitation side. An increase in chopping speed makes the
chopper turns faster.

EM WL

For the Excitation scan mode, enter the fixed wavelength on the
emission side . For the Synchronous scan mode, enter the start
wavelength on the emission side.

EX Start WL

This is the start wavelength on the excitation side in wavelength
scan. Enter the shorter wavelength side of measuring wavelength
range.

EX End WL

This is the end wavelength on the excitation side in wavelength
scan. Enter the longer wavelength side of measuring wavelength
range.

EX WL
For the Emission scan mode, enter the fixed wavelength on the
excitation side.

EM Start WL

This is the start wavelength on the emission side in wavelength
scan. Enter the shorter wavelength side of measuring wavelength
range.

EM End WL

This is the end wavelength on the emission side in wavelength
scan. Enter the longer wavelength side of measuring wavelength
range.

Scan speed
Set a wavelength scan speed.

Delay

After pressing the Measure button, measurement is started
following the delay time set here. It is used for temperature
stabilization, etc. In repeat measurement, it is the time until the
start of the first measurement. The delay time is invalid for the
second and subsequent measurements.
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2.2.2

EX Slit
Select a slit width on the excitation side.

EM Slit
Select a slit width on the emission side.

PMT Voltage

A function for controlling the voltage of the photomultiplier detector
(photomultiplier tube).  As a reference, changing from 400 V to
700 V increases the data value about two digits and changing from
700 V to 950 V increases it about 1 digit.

When a check mark is put for PMT Voltage 0-1000V, the
photomultiplier voltage is settable within a range from 0 to 1000 V.

PMT Voltage 0-1000V
When a check mark is put in this box, the photomultiplier voltage is
settable within a range from 0 to 1000 V.

Response
When “Auto” is selected, response will be set automatically
depending on scan speed. Select “Auto” usually.

Corrected spectra

A function for determining the spectrum inherent to a sample by
correcting the photometer wavelength characteristic using the
saved instrument parameters, following measurement with the
instrument parameters for photometer control. If there are no
instrument parameters for the wavelength range to be measured,
only the wavelength range that allows correction is scanned.

And if there is no wavelength area measurable, an error will occur.
The Instrument Response command is provided in the Utility menu
for operating this function.

When this setting is at ON, “Corrected spectra” appears on the
monitor window. (See Fig. 1-43in 1.6.)

Shutter control

The shutter can automatically be closed in other than measurement
for slowing down sample deterioration due to the energy of
excitation beam and opened when measurement starts.

When you put a check mark at the head, the shutter will close, and
open at start of measurement. The shutter will close again when
measuring wavelength begins returning to the start wavelength
after measurement in the wavelength scan mode.
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20

21

Replicates

Set the number of repeat measurements.

An average spectrum can also be determined in repeat
measurement. Setting is available on the Processing tab (shown
in Fig. 2-6).

Cycle time
Set a repetition interval.

Range of corrected spectra
Spectrum correction range is indicated.
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2.2.3 Monitor Tab When selecting the Monitor tab, the window in Fig. 2-5 appears.
For the settable range of each parameter, refer to Appendix G.

Analysis Method

General] Instrument  Monitor ]Processing] Heport]

1 Big

1 Max: {1000

2 hin: 107

¥ Dpen data processing window after data acquisition

Frint report after data acquisition

4 [ Dpen data processing window after acquisition(Overlay)
Owerlay

ak | Cancel | Aoy Help

Fig. 2-5 Monitor Tab

Assign the following parameters.

1 Y-Axis Max (maximum)
Enter a maximum value for Y-axis on the monitor window.

2 Y-Axis Min (minimum)

Enter a minimum value for Y-axis on the monitor window.

3 Open data processing window after data acquisition
Select whether or not to conduct data processing after sample
measurement. When selected (check mark is applied), an icon

(as shown in ) is displayed for the data
processing window at the end of measurement. And by opening

this icon, data processing such as peak detection is available.
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NOTE: When the remaining memory capacity of PC in operation is

very small (system resource is less than 20%), the data
processing window will not open even if this item is turned ON.
Either close the presently opened data processing window or
restart the FL Solutions program.

Open data processing window after acquisition (Overlay)

Select whether or not to conduct data processing with spectra
overlaid after sample measurement. This setting is unavailable in
repeat measurement.

Print report after data acquisition

Select whether or not to print a report after sample measurement.
When selected (check mark is applied), printing will be made
automatically after measurement.

The items set at the Report tab will be printed. When this item is
not selected, data processing is allowed by reading out a file via
[File]-[Open].

Overlay
Spectra can be overlaid in the monitor window.
This setting cannot be selected for repeat measurement.
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2.2.4 Processing Tab On selection of the Processing tab, the window in Fig. 2-6 will be
displayed.
For the settable range of each parameter, refer to Appendix G.

Analysis Method

o Genelal] Instlument] Manitar -~ Processing J Heport]
P

Frocessing steps:
=g Processing choices: e :’
S avitzky-Golay Smoaoth
Mean Smooth
tedian Smooth

Drerivative =
G} Peak Finding
Integration method: | Rectangular - Threzhald: |1

Sensitivit: |1 v]
oK | Cancel | Help

Fig. 2-6 Processing Tab

1 CAT (Computing for Averaging Transient)
Valid when 2 or larger value is entered for Replicates at the
Instrument tab.
When a check mark is put at the head, an average spectrum is
determined upon carrying out repeat measurement.
This is especially effective for measuring samples with which the
emission intensity varies with time.

2 Processing choices
A list of data processing is displayed. Select a data processing
item, and click the Right arrow button (_=2_). Then, the selected
method appears in the Processing steps field. For example,
select ‘Derivative’ and click _=_, then ‘Derivative’ is displayed in
the Processing steps field as shown in Fig. 2-7.
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[ &t !
Processing steps:

Proceszing choices: j

S avitsky-Golay Smoath ¥ Dervative
Mean Smoath
tedian Smooth
1~ Peak Finding
Integration method: {Hectangular v] Threshold: 1
Sensitivity: 11 -
Fig. 2-7

Processing steps
The processing sequence is displayed. After measurement, data
processing will be carried out in the order set here.

How to Delete a Processing Method
Select a processing method to be deleted and click the Left
arrow button (- ¢~ |). Then, the selected method disappears
from the Processing steps field.

Display and Change of Parameter
When you click [+] in the Processing steps field, a parameter list
is displayed. Click a parameter name to be changed, and it
becomes changeable. For changing a ‘Derivative’ parameter,
click [+] at the left of ‘Derivative’ in Fig. 2-7. The present
derivative parameters (Derivative order, Smoothing order,
Number of points) are displayed. For changing the derivative
order, click ‘Derivative order,” and it is highlighted as shown in
Fig. 2-8 to allow your change.

[~ cat ;

Frocessing steps: o]
Processing choices: Derivative order: 1 |
Savitsky-Golay Smooth
Mean Smoath -3 S
{ Median Smaoth - s

- Mumnber of pointz = 15
1~ Peak Finding-

Integration method: -IHectangular v} Thieshold: |1
Sengitivity: 11 -

Fig. 2-8
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Peak Finding: Integration method
Select an integration method for the peaks to be displayed in the

data processing window.

Peak Finding: Threshold
Enter the minimum photometric value difference (between peak

and valley) for definition as a peak.

Peak

Min. peak-valley

difference

Valley

Peak Finding: Sensitivity
Select the number of data points in the horizontal axis direction
(abscissa). For detecting sharp peaks, select a sensitivity value of

“1.”  Or select “8” for detecting broad peaks.
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2.2.5 ReportTab

0_ = Frirter Font-

Select the Report tab, and the window in Fig. 2-9 will appear.
For the settable range of each parameter, refer to Appendix G.

Analysis Method

n General] Instlument] Monitor] Processing  Report l
Output 1':" t Report LJ Orientation | Portrait -

a by Prirt ite

Fiir
Use Microsoft(R] Excel
Use print generator sheet

1~ Include data listing-
I Include date ¥ Peak Wl Peak data iEonstant
¥ Include method W Start WL/ nd WL CiSa e ﬁ_ o
v Include graph v Walley WL A alley data
¥ Include data listing W Peak &rea Data start: W nm
¥ Include peak table Diata end (900 ity

=

M5 Sans Serif
a0

Face names:

Select...

Puaint size:

=]

Cancel | Help

Fig. 2-9 Report Tab

This window is used to select a printout method and items of
measurement results.

1 Output

e Print Report
Data of the specified items will be printed in a report.
For printing method, refer to 2.6.

e Use Microsoft(R) Excel

Data of the specified items will be transferred to Microsoft(R)

Excel. For transferring method, refer to 7.13.

e Use print generator sheet
Select this method for using the report generator (option).
For usage, refer to the instruction manual of the report
generator.
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Orientation

Selectable when Print Report is chosen for Output.

Select a printing orientation.  Either Portrait or Landscape
orientation is selectable. When the Landscape orientation is
selected, date and method can be printed.

Print items (printable/transferable items)

Include date

Include method

Include graph

Include data listing

¢ Constant
Data will be printed at fixed intervals between 2 wavelength
points. Make entries for Data interval, Data start and Data
end.

0 Select data
Data at the specified wavelength will be printed. Up to 12
wavelengths can be specified.
When clicking a wavelength value, it allows editing.
Select a wavelength within the measurable range set in the
Instrument tab.

¢ Include peak table
Select output items in the peak table.

Printer Font
Click the Select button for changing the font to be used in the
report.
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2.3 Defining Your Samples

2.3.1  Without Using When “Use sample table” is not selected in Analysis Method, a sample
Sample Table must be defined in the following procedure before measurement.

%ﬁple
(1)  Click the J’*FD button. The window in Fig. 2-10 will appear.

Fig. 2-10

(2) Make entries for Sample name and Comment.
Maximum number of enterable characters (half-size)

Sample name: 40 characters
Comment . 255 characters

For automatic saving, put a check mark in the “Auto File” box to
specify a file name. First click the Select button, and then
specify a saving location and enter a file name.



2.3.2 With Sample
Table

@)

2.3.2

When you put a check mark at the head of “Auto JCAMP-DX file,”
“Auto Text file” and “Auto Meta file” after turning on “Auto File,”
wavelength scan data can be saved automatically in the following
file formats as soon as this data is automatically saved.

e JCAMP-DX file (*.dx)

o ASCII text file (*.txt)

e Graph meta file (*.wmf)

The data will be saved in the file name entered for “File name.”

After completion of setting, click OK.

When “Use sample table” is selected in Analysis Method, samples must
be defined in the following procedure before measurement.

Open the monitor window and click the @ button.
When the Sample Table window in Fig. 2-11 appears, enter the sample
name and comment for each sample.

For creating a sample table newly, make entry for Number of
Samples and click the Update button. For instance, if there are
five samples, enter “5” for Number of Samples and click the
Update button.

Fig. 2-11 Sample Table
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2 For adding a row at the end of sample table, click the Insert button.

3 To delete an unnecessary row, click its row No. to make it active as
shown in Fig. 2-12. Then, click the Delete button.

Sample Table

X

Sample: ]

Nurnber of Samples: |5 :f_-“J

No | Sample. | Comments | File Name

EINA

Fig. 2-12

4  Make entries for Sample and Comments of each sample.
The sample names entered here appear on the monitor window.

Maximum number of characters to be entered (half-size)
Sample : 40 characters
Comment : 255 characters

Next, you must enter a file name for automatic saving after
measurement.

When you click a File Name column, the [...] button appears as
shown in Fig. 2-13.  Click this button. Upon opening of the
window shown in Fig. 2-14, specify a saving location and enter a
file name.
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Sample Table g

Samples 1

Mumber of Samples: 15 ﬁ i}

2 e

Inzert Dielete ] Load... J Save J Savegs...J
W Cancel ] Apply ! Help ]
Fig. 2-13

Save As @@

Save in: ][r_"',' Data :j & EF -

Filename:  |“FDS Sawe |
Save as type: ]FL ‘wavelength Scan Files [.fds) LI Cancel

4
=

Fig. 2-14

After entries, check them and then click the OK button.

Load button
Used for reading out the existing sample table.
Clicking the Load button displays the file opening dialog.
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Lok ir Il{_‘? Sampletable _vj g % ER-

|iﬁ Stable_&.FLS

File name:

Files of tupe: | Sample Table Files("fls) | Cancel

A
4 |

Fig. 2-15 File Opening Dialog

Select a sample table and click the Open button. The specified
sample table will be read out.

Save button
The contents of change can be saved by overwriting. In case of a
new generation, the Save As dialog will open.

Save As button
Used for saving the sample table with a name newly given.
Click this button, and the Save As dialog will open.

Save As |‘EHE|
Save ]'E'.\ Sampletable :J i EF -

(| ] Stable_p.FLS
| )

File name:

Save as type: | Sample Table Files(fls) x| Cancel

A
ad

Fig. 2-16 Save As Dialog

Select a saving location and enter a file name. Then, click the
Save button.
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Select the Auto Pre-scan command from the Spectrophotometer menu

or click the @J (pre-scan) button.

This function executes high-speed scan under the set measuring
conditions, detects the peak wavelength and moves the system to that
wavelength. Also, the upper limit photometric value on the Y-axis scale
is automatically set so that the peak-wavelength value becomes
approximately 70% of that upper limit value. In this case, the lower
limit photometric value on the Y-axis scale is set at 0.

Scan rages are as follows.

Excitation spectra:
Start wavelength on excitation side to (fixed wavelength on emission
side - 20 nm) or (end wavelength on excitation side) whichever
shorter

Emission spectra:
(Start wavelength on emission side) or (fixed wavelength on
excitation side + 20 nm) whichever longer to end wavelength on
emission side

Synchronous spectra:
Excitation wavelength; Start wavelength on excitation side to end
wavelength on excitation side
Emission wavelength; Fixed wavelength on emission side to [fixed
wavelength on emission side + (end wavelength on excitation side -
start wavelength on excitation side)]
However, when 900 nm is reached, scan is terminated.
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2.5 Conducting Measurement

2,51 Without Using

Sample Table

(1)

)

®)

(4)

B B

 TL S

alutions - [Naphthelene240nm. FD5]

Click the % button and make sure a sample has already been

defined.

PrefScan’

Set a sample and click i (pre-scan) button.

After completion of pre-scan, click the \E‘ button.

Measurement starts and a spectrum is displayed.

For halting the measurement midway, click the

D

(stop) button.

Upon completion of the measurement, the measured data will be
saved automatically at the specified saving location using the

specified file name when auto saving is selected.

If auto saving is not selected, select the “Save As” command from

the File menu and save the data.

Opening the saved data file will display the data processing
window as shown below.

ER Aew Dabs ok Wawhee Hels

|| 2|5 K[ 4w

Nephlhsiene2 Aliam(E b}

J

T kT T T T
200 150 400 450

1
sap ™™
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T TR TR

336 5
4148
S00.0

a
a7
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2580
7918
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E
4145
500.0

'or Help, press 1]

Fig. 2-17 Data Processing Window (wavelength scan)



25.2 With Sample

1
Table M

)

@)

(4)

2.5.2

Sample

Click the ﬁ' button and make sure a sample has already been
defined.

PrefScan’

Set a sample and click i (pre-scan) button.

After completion of pre-scan, click the \E‘ button. The window
shown in Fig. 2-18 appears. Click Yes.

F-7000 EL Spectrophotometer on U5B

b The next zample for analyziz iz zample 1.

Whiould you like toe

' Continue analvziz with this zample?

™ Skip thiz sampls?

Mo

To continue analyziz pou may alzo press the sipper lewer,

Fig. 2-18

A dialog box opens as shown below.

E-7000 FL Spectrophotometer on LISH

Fleaze inzert sample 1.

Caricel

Fig. 2-19

Click OK. Measurement starts.

For halting the measurement midway, click the @ (stop)
button.

Measure all the samples set in the sample table according to the
message guide.
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®)

Upon completion of the measurement, the measured data will be
saved automatically at the specified saving location using the
specified file name. Opening the saved data file will display the
data processing window as shown below.

22 FL Salutians - [Naphtheleno240nm. FDS]
¥ B E fiew [ata Took Wk

e 375 Daba 158 {
Him Nephlhsiene2 Aliam(E b} |
100 @ Spectrum | fe=|
3 =
L |
#01-5 . }{"f
70 A ‘/,_\ A
\ s Smaath
il -,
en W, M
403 f \\. B ﬂ,
104 \\ il
104 =
0 &
a0 : —_— T T = 1 o
00 50 400 450 500
| Mo, | Statfnen) | Apesrm] | Erdine] | MechiDats] | Valesneal | ValiDats] e =
1 2500 136 TR T 336 0856
| 1 28 A4F THE §iE 5781
3 AE 7 5000 .25 5000 2067
@ Peak table
|
o, ress 1.

Fig. 2-20 Data Processing Window (wavelength scan)

@ Spectrum
The spectrum of a measured sample is displayed.

@ Peak table
Peak wavelength, peak height and valley wavelength are
listed.



NOTICE:

2.5.2

1. The data measured under the following conditions will
be saved automatically in Program Files\FL
Solutions\Data. (Example: C:Program Files\FL
Solutions\Data)

(1) Measurement was carried out using a sample table
with no file name specified in the File Name
column.

(2) Measurement was carried out with “Auto File”
specified and a file name unspecified, avoiding use
of a sample table.

2. The data measured under the following conditions will
be saved automatically in Program Files\FL Solutions.
(Example: C:Program Files\FL Solutions)

(3) There is not an adequate free area in the specified
storage medium (such as floppy disk or MO).

(4) Writing is inhibited.

A file automatically saved under such a condition as above is

named according to the following rule.
Rule 1:  When a file name is given to analysis method:
File name of analysis method + serial No. (001,
002, ...)

Rule 2:  When a file name is not given to analysis method:
DEFLT + serial No. (001, 002, ...)
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2.6 Data Printout

Printout can be provided even when the function for automatic printout
after measurement is not used. The following two procedures are
available.

(1)  Click on the spectrum window, and the circumference turns blue.
In this status, select the Print command from the File menu.

Or click the =) (print) button on the toolbar. The field active
on the data processing window (e.g., @ in Fig. 2-20) will be
printed. What is displayed by clicking the Print Preview
command in the File menu will be printed.

=2 TL Selutions - [Naphthalerno 240nm. FD5]

Fig. 2-21

Report
(2) Select the Report command in the Data menu. Or click the
button on the toolbar. The Print Preview window will appear as
shown below, so click Print.
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Fig. 2-22

NOTE: If characters overflow from the print frame in repeat
measurement or in overlaying, then change the printing
orientation from vertical (Portrait) to horizontal (Landscape).

2.6



2.6 Data Printout

Select the items to be printed in the following procedure.

Click the button, and the Spectrum Properties window will appear.
2

Select the Report tab, and the window in Fig. 2-23 will open.
A

In this window, select desired print items.

Spectrum Properties

Displa_l,l} Bps ] Font ] Lines.n’F'ointsl Infa ] Scan ] Processing  Feport l

(¥ ;uTPI | Frift F et Orientation | Portrait -
i~ Frint itemns -

Sample ‘ aphihal

= 1~ Inchude data lizting-

V¥ Include date ¥ Peak wWlL/Peak data | | Constant __'_I
¥ Include method v Start WL/ nd WL

W Include graph v alley WL alley data

Data interval: 200 Am

¥ Include data listing W Peak Area Diats start:125lj rm
¥ Include peak table = D ata end: 500 L&

Heflechon

Pritter Font- —
Face name: M5 Sans Serif

Pairt size: an ﬂj
n] |

Help

K Cancel I

Fig. 2-23
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3. TIME SCAN
3.1 Flow of Operation

This section explains the parameter setting and operating method for
time scan. Measurement proceeds along the flow shown below.

)

Method setting

Click =& button.
e s ¢ Measuring wavelengths
(See 3.2)) . . . =i e Scantime, etc.

Sanple

Click &0 button.

Sample name/

comment input e Sample name
Auto File
(See 3.3.) o File name at destination of
saving, etc.

Set a sample.
Measurement P

Click @ button to execute time scan.
(See 3.4.)

Rate calculation
Peak detection
Spectrum tracing
Spectral calculation

Data processing

(See Section 7.)

. —
Result output in report Click button. Measurement result will be displayed
(See 3.5.) na reoit jormat.

e

Fig. 3-1 Operational Flow (time scan)
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3.2 Creating an Analysis Method

Set the analytical conditions (method) prior to measurement.

From the Edit menu, select the Method command or click the &2
button. A window shown in Fig. 3-2 will appear.

Analysis Method

General l Instlument] Monitor] Processing] Heport]

Measurement: [ FREEEE] Load...
Dperator; iAdministrator Save
Instrument: ]F-?DDD FL Spectrophatometer S
Sampling: | _']

Comments:

I Use sample table
[Set meazurement zample]

k. | Cancel | Lol Help

Fig. 3-2 Analysis Method

The following tabs are provided on the Analysis Method window for the
time scan mode. These tabs are detailed on the subsequent pages.
e General

e Instrument

¢ Monitor

e Processing

e Report
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3.21 General Tab The parameters shown in Fig. 3-3 are provided at the General tab.
For the settable range of each parameter, refer to Appendix G.

Analysis Method

General l Instlument] Monitor] Processing] Heport]

1
Measurement; JTime scah ‘:J Load...
Wavelength scan
p Dperator; Save
Photometmy
3 Instrument: gg ?;‘?: ol &' Biiaiie
Sampling: doris ¥
" | =

e’ Camments:

ze sample table
[Set meazurement zampls]

ak | Cancel | Lol Help

Fig. 3-3 General Tab

1 Measurement (mode)
A measurement mode is selectable. Here, select “Time scan.”
For Wavelength scan, Photometry, 3-D Scan and 3-D Time scan,
refer to Sections 2, 4, 5 and 6, respectively.

2  Operator
Enter an operator name.

3 Instrument
The name of the connected instrument is indicated.

4  Sampling
- Standard
Indicates that samples are to be exchanged manually.

5 Comments
Enter a description or notes on measuring conditions.

6 Use sample table (Set measurement sample)
Apply a check mark here when a sample table is used.



3.2 Creating an Analysis Method

Load

Click this button to read out saved analytical conditions.

Upon clicking, the file opening window appears. So, select an
analytical condition file.

Save

When you click this button after setting the parameters, the
analytical conditions can be saved by overwriting. In case of a
new analysis method, clicking this button displays the “Save As”
window. You must enter a file name for saving in this window.

Save As
Click this button for renaming the set conditions for saving.
The “Save As” window appears, so enter a file name.
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3.2.2 Instrument Tab This window appears when Time scan is specified for Measurement at
the General tab on the Analysis Method window. When you click the
Instrument tab, the window in Fig. 3-4 appears.
For the settable range of each parameter, refer to Appendix G.

WRPPP2
RRR99PPP?

Fig. 3-4 Instrument Tab

1 Datamode
Select a data mode. The Luminescence mode is for measuring
luminescence in the biological/chemical field. In this mode, only
the sample side signal is acquired without performing ratio
photometry. If phosphorescence life is shorter than 20 ms,
“Phosphorescence short life” should be selected. In this case, unit
time and measuring time are automatically set to ms and 20 ms.

2 Chopping speed
Select a chopping speed. Setting is allowed when
Phosphorescence is selected for Data mode.
The Phosphorescence mode is for acquiring only phosphorescence
after extinction of excitation beam while turning a chopper on the
excitation side. An increase in chopping speed makes the
chopper turns faster.
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10

1M

12

13

EX WL
Enter an excitation wavelength.

EM WL
Enter an emission wavelength.

Time unit
Set a time unit.

Scan time

Set a wavelength scan speed.

For the relationship between scan time and sampling interval, refer
to Appendix H.

Delay

After pressing the Measure button, measurement is started
following the delay time set here. It is used for temperature
stabilization, etc. In repeat measurement, it is the time until the
start of the first measurement. The delay time is invalid for the
second and subsequent measurements.

EX Slit
Select a slit width on the excitation side.

EM Silit
Select a slit width on the emission side.

PMT Voltage

A function for controlling the voltage of the photomultiplier detector
(photomultiplier tube). As a reference, changing from 400 V to
700 V increases the data value about two digits and changing from
700 V to 950 V increases it about 1 digit.

When a check mark is put for PMT Voltage 0-1000V, setting is
allowed within a range from 0 to 1,000 V.

PMT Voltage 0-1000V
When a check mark is put in this box, the photomultiplier voltage is
settable within a range from 0 to 1000 V.

Response
Set a response time.

Shutter control

The shutter can automatically be closed in other than measurement
for slowing down sample deterioration due to the energy of
excitation beam and opened when measurement starts.
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15

16

3.2.2

Replicates
Set the number of repeat measurements.

Cycle time
Set a repetition interval.

Stopped Flow

When a check mark is put in this box, the stopped flow mode is set.
In this case, when you click the measurement start button, the
system waits until an external start signal comes in.

Then, measurement starts.
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3.2.3 Monitor Tab When selecting the Monitor tab, the window in Fig. 3-5 appears.
For the settable range of each parameter, refer to Appendix G.

Analysis Method

General] Instrument  Monitor ]Processing] Heport]

= Big 1R s

1 faw: ]W M ,5074—0
2 bir: 107 hin: ,‘D—‘.o

V¥ Open data processing window after data acquisition
[~ Dpen data processing window after acquisition(Owverlay)
[~ Print report after data acquisition

[~ Owverlay

Ok | Cancel | Aol Help

Fig. 3-5 Monitor Tab

Assign the following parameters.

1 Y-Axis Max (maximum)
Enter a maximum value for Y-axis on the monitor window.

2 Y-Axis Min (minimum)
Enter a minimum value for Y-axis on the monitor window.

3 X-Axis Max (maximum)
Enter a maximum value for X-axis on the monitor window.

4 X-Axis Min (minimum)
Enter a minimum value for X-axis on the monitor window.

NOTE: X-Axis Max and Min correspond to a display interval on the
monitor window. For example, when Max and Min are 60
and 30, display on the window is made within 30 to 60 s, 60 to
90 s, 90 to 120 s and so on.
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5  Open data processing window after data acquisition
Select whether or not to conduct data processing after sample
measurement. When selected (check mark is applied), an icon

for this function (as shown in ) is displayed.

NOTE: When the remaining memory capacity of PC in operation is
very small (system resource is less than 20%), the data
processing window will not open even if this item is turned ON.
Either close the presently opened data processing window or
restart the FL Solutions program.

6  Open data processing window after acquisition (Overlay)
Select whether or not to conduct data processing with spectra
overlaid after sample measurement. This setting is unavailable in
repeat measurement.

7  Print report after data acquisition
Select whether or not to print a report after sample measurement.
When selected (check mark is applied), printing will be made
automatically after measurement. The items set at the Report tab
will be printed.

8 Overlay
Spectra can be overlaid in the monitor window.
This setting cannot be selected for repeat measurement.
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3.2.4 Processing On

Tab

selection of the Processing tab, the window in Fig. 3-6 will be

displayed.

For the settable range of each parameter, refer to Appendix G.

o-|> Pracessing choices:

©

=P Inteqration method: | Rectangular -

Analysis Method

General] Instlument1 Maritor - Processing ] Heport]

o—> Processing steps:

Threshold: |1 «0
Sensitivity: |1 v}‘he

K-Factor |1 4-6

= &

Savitzky-Golay Smooth

Mean Smooth
Median Smooth
Derivative

Peak Finding

Kinetics -

Start tine: 10 3
End tirne: 13800 t3

= |

Cancel | Help

Fig. 3-6 Processing Tab

Processing choices

A list of data processing is displayed. Select a data processing
item, and click the Right arrow button (_=2_). Then, the selected
method appears in the Processing steps field. For example,
select ‘Derivative’ and click _=_, then ‘Derivative’ is displayed in
the Processing steps field as shown in Fig. 3-7.

Pracessing steps:

e

Frocessing chaices:

Savitzkp-Golay Smooth
Mean Smooth
Median Smaoath

- Peak Finding

Integration method; 1Fleu:tangular v] Thresheld: i‘l

Senaitivity: |1 -
K-Factar: 1‘]

- Kinetics-

Start time: {0 ]
End time: | 3600 3

Fig. 3-7
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Processing steps
The processing sequence is displayed. After measurement, data
processing will be carried out in the order set here.

How to Delete a Processing Method
Select a processing method to be deleted and click the Left
arrow button (|~ |). Then, the selected method disappears
from the Processing steps field.

Display and Change of Parameter
When you click [+] in the Processing steps field, a parameter list
is displayed. Click a parameter name to be changed, and it
becomes changeable. For changing a ‘Derivative’ parameter,
click [+] at the left of ‘Derivative’ in Fig. 3-7. The present
derivative parameters (Derivative order, Smoothing order,
Number of points) are displayed. For changing the derivative
order, click ‘Derivative order,” and it is highlighted as shown in
Fig. 3-8 to allow your change.

Processing steps:

Frocessing choices: Dierivative order: 1 i‘

=I- Derivative

Savitzky-Golay Smoath
tean Smmoath
tedian Smooth

L] g L Erlvallve IZ:I_I Bl =
- Smoothing order = 3
)

- Murnber of points = 15

Peak Finding
Integration method: ]ﬁectangular - Threshald: 11
Sengitivity: |1 -
Kinefics-
Start time: |0 = K.-Factar: 11
End time: [3500 5
Fig. 3-8

Peak Finding: Integration method
Select an integration method for the peaks to be displayed in the
data processing window.

Peak Finding: Threshold

Set a detection limit for the photometric value axis of peak and
valley.

Peaks or valleys below the set value will not be detected.
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Peak Finding: Sensitivity

Select the number of data points in the horizontal axis direction
(abscissa). For detecting sharp peaks, select a sensitivity value of
“1.”  Or select “8” for detecting broad peaks.

Kinetics: Start time
Enter a start time for kinetics (rate calculation).

Kinetics: End time
Enter an end time for kinetics.

Kinetics: K-Factor
Enter a K-factor for kinetics.
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Select the Report tab, and the window in Fig. 3-9 will appear.

Analysis Method

3.2.5

Genelal] Instlument] Monitor] Frocessing Report l

LJ Origntation | Portrait -

Output " i

~ Frint itef

Use Microzoft(R) Excel
Use print generator sheet

1~ Include data listing-

I Include date W Peak time/Peak data iEonstant _.'_l
¥ Include method v Start tims/End time Dataliteral ﬁ'— 5

¥ Include graph v Walley timeallep datal

™ Include datalising ¥ Peak drea Data start [0 2

W Include peak table Data end: 150 3

¥ Include kinetics

o— > Printer Font

Face name: M5 Sans Serif

Fuoint size: 20 %

oK | Cancel | Anply Help

Fig. 3-9 Report Tab

This window is used to select a printout method and items of
measurement results.

1 Output

e Print Report
A report will be printed.  For printing method, refer to 3.5.

o Use Microsoft(R) Excel

Data will be transferred to Microsoft(R) Excel. For transferring

method, refer to 7.13.

o Use print generator sheet
Select this method for using the report generator (option).
For usage, refer to the instruction manual of the report
generator.

2 Orientation
Selectable when Print Report is chosen for Output.
Select a printing orientation.  Either Portrait or Landscape
orientation is selectable. When the Landscape orientation is
selected, date and method can be printed.
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Print items (printable/transferable items)

Include date
The date and time of analysis can be printed. Printing time will
always be printed.

Include method
Include graph
Include data listing

¢ Constant
Data will be printed at fixed intervals between 2 wavelength
points. Make entries for Data interval, Data start and Data
end.
¢ Select data
Data at the specified wavelength will be printed. Up to 12
time points can be specified.
When clicking a time value, it allows editing. Select a time
within the measurable range set in the Instrument tab.
Include peak table
Select output items in the peak table.
When a check mark is put in this box, the following output items
are selectable.

¢ Peak time/Peak data
¢ Start time/End time

¢ Valley time/Valley data
¢ Peak Area

Include kinetics

Printer Font
Click the Select button for changing the front to be used in the
report.
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3.3 Defining Your Samples

3.3.1  Without Using When “Use sample table” is not selected in Analysis Method, a sample
Sample Table must be defined in the following procedure before measurement.

%ﬁple
(1)  Click the J’*FD button. The window in Fig. 3-10 will appear.

)

@)

Fig. 3-10

Make entries for Sample name and Comment.
Maximum number of enterable characters (half-size)
Sample name: 40 characters
Comment . 255 characters

For automatic saving, put a check mark in the “Auto File” box to
specify a file name. First click the Select button, and then
specify a saving location and enter a file name.
When you put a check mark at the head of “Auto JCAMP-DX file,”
“Auto Text file” and “Auto Meta file” after turning on “Auto File,”
time scan data can be saved automatically in the following file
formats as soon as this data is automatically saved.

e JCAMP-DX file (*.dx)

e ASCII text file (*.txt)

e Graph meta file (*.wmf)
The data will be saved in the file name entered for “File name.”

After completion of setting, click OK.
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3.3.2 With Sample When “Use sample table” is selected in Analysis Method, samples must
Table be defined in the following procedure before measurement.

Open the monitor window and click the button.
When the Sample Table window in Fig. 3-11 appears, enter the sample
name and comment for each sample.

1 For creating a sample table newly, make entry for Number of
Samples and click the Update button. For instance, if there are
five samples, enter “5” for Number of Samples and click the
Update button.

&

Fig. 3-11 Sample Table

2 For adding a row at the end of sample table, click the Insert button.

3 To delete an unnecessary row, click its row No. to make it active as
shown in Fig. 3-12. Then, click the Delete button.



3.3.2

%

Sample Table

Samples ]

Mumber of Samples: 15 jj Ipdate

. | Sample.

| File Mame

|- o2

Inzert ‘ Qc‘lctc 1 Load... ] Save ‘ Saveds.. ]
6 il | Cancel ] Apply ‘ Help ‘
Fig. 3-12

Make entries for Sample and Comments of each sample.
The sample names entered here appear on the monitor window.

Maximum number of characters to be entered (half-size)
Sample : 40 characters
Comment : 255 characters

Next, you must enter a file name for automatic saving after
measurement.

When you click a File Name column, the [...] button appears as
shown in Fig. 3-13.  Click this button. Upon opening of the
window shown in Fig. 3-14, specify a saving location and enter a
file name.

Sample Table E]

Samples 1

Mumber of Samples: !5 ﬁ Update

Mo Sample | Comments | File Name |
S Sample A | L.
2| SampkB |
3] SampleC L |
4 | SamplD
5 | éamplaE. '
Inzert ] [elete I Load... I Save I Save Az I
O =1 = | o | e |
Fig. 3-13



3.3 Defining Your Samples

Save jn: ]ﬂ Data :j i £ B9~

File name: Save

Save as wpe: |FL Time Scan Files [ fdt] | Cancel

Fig. 3-14

After entries, check them and then click the OK button.

Load button
Used for reading out the existing sample table.
Clicking the Load button displays the file opening dialog.

Laak in: | 3 Sampletable ~] 4 ek B3~

|#] stable_a.FLS

File narme:

Files of tpe: | Sample T able Files("fls) ] Cancel

Fig. 3-15 File Opening Dialog

Select a sample table and click the Open button. The specified
sample table will be read out.



3.3.2

Save button
The contents of change can be saved by overwriting. In case of a

new generation, the Save As dialog will open.

Save As button

Used for saving the sample table with a name newly given.
Click this button, and the Save As dialog will open.

Save As @@
Save in: ]E Sampletable _'J = EF -
i_ig Stable_a.FLS

File narmne:

Save as twpe: | Sample Table Files[™ ) | Cancel

Fig. 3-16 Save As Dialog

Select a saving location and enter a file name. Then, click the
Save button.



3.4 Conducting Measurement

3.4 Conducting Measurement

3.4.1 Without Using

Sample Table

(1)

)

@)

When “Use sample table” is not selected in Analysis Method, you

Sample
should click the 00 button and make sure that a sample has

already been defined.

Set a sample and click @ (measurement) button.
Measurement starts and a spectrum is displayed.

D

For halting the measurement midway, click the (stop)

button.

Upon completion of the measurement, the measured data will be
saved automatically at the specified saving location using the
specified file name when auto saving is selected.

If auto saving is not selected, select the “Save As” command from
the File menu and save the data.

Opening the saved data file will display the data processing
window as shown in Fig. 3-17. This figure shows a spectrum
and the result of rate calculation. Peak table can be displayed,
but both the result of rate calculation and the peak table cannot
be displayed simultaneously. Simultaneous display is selectable
from the View menu.

=2 TL Solutions - [Tima Scan. FOT]
I e Edt Yow Dota Took Window tob

o B T . - I P o =5 [2me r—
D))k W] || 3| o8| 20 ] kol [ R
£ 500 Daw 1301 |
1330 Crvalana ir |
1320 Repert
i =
1310 Peak |
P i o i o o VN VL PPN ATES A SR A PARAERR NN j— % |
Smseth |
1260 |
1260 _"“’ I’m
Ae|
1260 e
1250 = |
9 rea
1240 12|
1230 e e S Rt s T ue |
U w0 20 30 E] E 0 ] &l ay w Gl B
Stat e 00 ' Set Erscloe 100D - |
Endtme:  [Fmin % Set J ———
[ Statlsl | Endil | Kimtho  Skpe(iminl | Actiy i 2
B0 ) I} W =

For Help, press FL

Fig. 3-17 Data Processing Window (time scan)



3.4.2

Sample

3.4.2  With Sample (1)  Click the ﬁ' button and make sure a sample has already been
Table defined.

(2) Setasample and click the @ button to start measurement.

(3)  Upon start of measurement, the window shown in Fig. 3-18
appears. Click Yes.

F-7000 FL Spectrophotometer on LUSB

p The next zample far analyziz iz zample 1.

Wwhould woul like to:

* Continue analyziz with thiz sample?

£ Skip this sample?

Mo

To continue analyziz wow may alzo prezs the sipper lever.

Fig. 3-18

(4) Adialog box opens as shown below.

F-7000 FL Spectrophoiometer on USB

Pleaze insert zample 1.

Caticel |

Fig. 3-19

Click OK. Measurement starts and a spectrum is displayed.

@D

For halting the measurement midway, click the
button.

Measure all the samples set in the sample table according to the
message guide.

(stop)




3.4 Conducting Measurement

®)

saved automatically at the specified saving location using the
specified file name.
data processing window as shown in Fig. 3-20. This figure
shows a spectrum and the result of rate calculation.
can be displayed, but both the result of rate calculation and th
peak table cannot be displayed simultaneously.
Simultaneous display is selectable from the View menu.

=2 TL Solutions - [Tima Scan. FOT]
I e Edt Yow Dota Took Window tob

D)) |k | || 3| 8] 2] w2linlW# |

© 500 Des 1300 /|
330 Crvalana ir
[ izl
1310 F|
300 L e b L g Ay e A pae b REAERNINEYS J—\_ﬁ_i
Smosth |
1290-) |
1200 H""-‘_ |
@ Spectrum Deri
A
: Cale |
1260 il
1250 SR
Ares
1240 12|
1230 e e s us |
o 1w 20 30 40 kL L1 i Bl a0 100 8 B |
Sttt (00 ' Se | Kfacie [10000 i
Endtme:  [E0D & et J ]

[ Seatisl | Endis] | Kaagree

T )

(@ Result of rate calculation

For Help, press FL

Upon completion of the measurement, the measured data will be
Opening the saved data file will display the

Peak table

e

= I

Fig. 3-20 Data Processing Window (wavelength scan)
@ Spectrum
The spectrum of a measured sample is displayed.

@ Result of rate calculation
The result of rate calculation (slope, activity, R, R2) are

displayed. Start time and end time are settable by numeric

input or clicking Set with the line cursor aligned.
After setting, click Update for recalculation. For rate
calculation, refer to Appendix B.

When peak table is selected, peak time, valley time, peak start/end
times and peak area will be displayed.



3.4.3 Measurement
in Stopped
Flow Mode

(1)

2)

@)

(4)

3.4.3

Put a check mark for ‘Stopped Flow’ at the Instrument tab in the
Analysis Method window. At the General tab in this window,
remove a check mark from “Use sample table.”

Click the % button to make sure a sample has already been
defined.

Click the L@J (measurement) button to start measurement.

When measurement starts, the window shown in 3-21 appears to
await an external start signal.

Fig. 3-21 Stopped Flow Measurement Window
(external signal wait status)



3.4 Conducting Measurement

(5)  On arrival of the external signal, measurement starts and a
spectrum is drawn in the window.

AN e 3 S

Fig. 3-22 Stopped Flow Measurement Window

D

For stopping the measurement halfway, click the (stop)

button.

(6)  Upon completion of the measurement, the measured data will be
saved automatically at the specified saving location using the
specified file name when auto saving is selected.

If auto saving is not selected, select the “Save As” command from
the File menu and save the data.



NOTICE:

3.4.3

1. The data measured under the following conditions will
be saved automatically in Program Files\FL
Solutions\Data. (Example: C:Program Files\FL
Solutions\Data)

(1) Measurement was carried out using a sample table
with no file name specified in the File Name
column.

(2) Measurement was carried out with “Auto File”
specified and a file name unspecified, avoiding use
of a sample table.

2. The data measured under the following conditions will
be saved automatically in Program Files\FL Solutions.
(Example: C:Program Files\FL Solutions)

(3) There is not an adequate free area in the specified
storage medium (such as floppy disk or MO).

(4) Writing is inhibited.

A file automatically saved under such a condition as above is

named according to the following rule.
Rule 1:  When a file name is given to analysis method:
File name of analysis method + serial No. (001,
002, ...)

Rule 2:  When a file name is not given to analysis method:
DEFLT + serial No. (001, 002, ...)



3.5 Data Printout

3.5 Data Printout

Printout can be provided even when the function for automatic printout
after measurement is not used. The following two procedures are
available.

(1)  Click on the spectrum window, and the circumference turns blue.
In this status, select the Print command from the File menu.

Or click the =) (print) button on the toolbar. The field active

on the data processing window (e.g., @ in Fig. 3-20) will be
printed. What is displayed by clicking the Print Preview
command in the File menu will be printed.

Fig. 3-23

Report
(2) Select the Report command in the Data menu. Or click the
(report) button on the toolbar. The Print Preview window will
appear as shown below, so click Print.



3.5

NOTE:

Fig. 3-24

If characters overflow from the print frame in repeat
measurement or in overlaying, then change the printing
orientation at the Report tab shown in Fig. 3-25 from vertical
(Portrait) to horizontal (Landscape).



3.5 Data Printout

Select the items to be printed in the following procedure.

Click the button, and the Spectrum Properties window will appear.

2
Select the Report tab, and the window in Fig. 3-25 will open.

\

In this window, select desired print items.

Spectrum Properties

Displayl Bres ] Fant l Lines.n’F'oints] Info ] Scan 1 Processing  Peport l

Origntation | Portrait hd

Output |IEEEEE

= Print items -
Sample ||._ _____i
= 1~ Include data listing-
M Include date ¥ Peak time/Peak data iConstant _'_l

W Include method W Start time/End time DAt iRt [‘é‘n“— .
™ Inciude graph ¥ Valley tirmeVallep datal

¥ Include datalisting W Peak frea Data start:jSED H]
¥ Include peak table I it r—'——‘%u :

¥ Include kinetics

Frinter Font-
Face name: M5 Sans Serif

Puoint size: a0 ﬂl
a |

K Cancel ‘ Lpply Help

Fig. 3-25



3.6

3.6 Calculating the Phosphorescence Life

This is the function for calculating phosphorescence life from the
measurement result (phosphorescence attenuation curve).

Replacing data value at T1 with lg, lge time (T2) is found, and T1, T2 and
T (phosphorescence life) = T2 - T1 are displayed.

Select the phosphorescence life command from the Data menu or click

the ‘4' button on the Processing toolbar. A window as shown in Fig.
3-26 will appear.

Phosphorescence Life Time

Phosphorescence Life Time 10mz.FOT

e 1003 Data 4553
W-3-2(A-4)
120 Calculate
110+ T1=10 ms
1003 Tee et e
gg_- i B ’T ms
80-;
70
G0-;
B0
40 W Print spectum
30-;
20__ \“\‘ Help
S ——— ,
0 5 10 15 20 ™o |

Fig. 3-26

Move the line cursor to the start point (T1) of calculation by the mouse
or arrow keys [«-] and [>] on the keyboard. Right-click the mouse at
the start point. Or enter a numeral in the T1 field and click Calculate.
The result of calculation will be displayed.



3.6 Calculating the Phosphorescence Life

Phosphorescence Life Time

Phosphorescence Life Time 10mz FOT

120
110+
100

80-
70-
I
e
4p-

804"

ms (1003 Data 4553
W-3-2(A4)

30+

20+

T1= ]‘I.SBD s
T2= 113.50 ms
t= ]11.84 s

¥ Print spectum

Frint Help
ms oK Cancel

Fig. 3-27

For printout of the calculation result, click Print.

spectrum and calculation result, apply a check mark to “Print spectrum’

and click Print.

For scale expansion, specify the area to be enlarged with the mouse.

For printout of the

Draw a rectangle with the mouse button held down as shown in Fig.

3-28.

Phosphorescence Life Time

Phosphorescence Life Time 10mz FOT

120-
1104
100-

30-

80-
70-
I
50-
4p-

ms: 987 Dalal46.25
W-B-2(A-4)

30+

202

T1= 11.880 TS
T2= 113.50 mg
t= 111.84 s

¥ Print spectum

Frint Help

ms aK | Cancel




3.6

When releasing the mouse button, the specified area will be enlarged as
shown in Fig. 3-29.

Phosphorescence Life Time

Phosphorescence Life Time 10mz FOT

me 732 Data56.95
WoB-2(A-4)

T1= 11.880 TS
T2= 113.50 ms
t= ]11.84 s

¥ Print spectum

Frint Help
ms aK Cancel

Fig. 3-29

Double-clicking on the spectrum selects auto scale.



4.1

4. PHOTOMETRY
4.1 Flow of Operation

This section explains the method of determining sample concentration
with a calibration curve prepared. Measurement proceeds along the
flow shown below.

C Start >
v - Click e button and set an analysis method.
Method setting : o

. e Quantitation type
(See 4.2) - | ® Number of wavelengths
e ‘ o Calibration type
|
|

Standard table setting At the Standards tab, set a standard table.

(See 4.2) _
Sample name/ Click 5 button and set sample information.
comment input e Sample name
Auto File
(See 4.3.) « File name at destination of
saving, etc.
Standards _ M%‘“’ _
measurement Click a!nd measure a standard sample according to the
message guide.

(See 4.4)

Sample measurement After completion of standard measurement, set a sample and

click [Sample (F4)] button to measure the sample.

(See 4.4.)
N Report

Result output in report Click u button. Measurement result will be displayed
(See45)  [mAreportiormat

e

Fig. 4-1 Operational Flow (photometry)



4.2 Creating an Analysis Method

4.2 Creating an Analysis Method

Set the analytical conditions (method) prior to measurement.

From the Edit menu, select the Method command or click the &5
button. A window shown in Fig. 4-2 will appear.

Analysis Method

General l Quantilationi Instrument Standards] Monit0r1 Heport]

Measurement; R eE=E10 Load...
Operator; iAdministrator Save
Instrument: ]F-?DDD FL Spectrophotometer Save ds
Sampling: | _‘]

Comments:

I Use sample table
[Set meazurement zampls]

k. | Cancel | Aol Help

Fig. 4-2 Analysis Method

The following tabs are provided on the Analysis Method window for the
photometry mode. These tabs are detailed on the subsequent pages.
e General

¢ Quantitation

e Instrument

e Standards

e Monitor

e Report



4.21 General Tab

G—»l_ IJze zample table

General l Quantilation! Instrument] Standards] Monitori Heport]

4.21

The parameters shown in Fig. 4-3 are provided at the General tab.
For the settable range of each parameter, refer to Appendix G.

Analysis Method

Meazuremert: JPthDI‘nEtr}l ‘:J % Load...

Wavelength scan

Operator; Time scan °-> Save

sk b 30 Scan
Youus] 3D Time scan aeveit
Sampling: | lore _1

Camments:

[Set meazurement zampls]

k. | Cancel | Aol Help

Fig. 4-3 General Tab

Measurement (mode)

A measurement mode is selectable. Here, select “Photometry.”
For Wavelength scan, Time scan, 3-D Scan and 3-D Time scan,
refer to Sections 2, 3, 5 and 6, respectively.

Operator
Enter an operator name.

Instrument
The name of the connected instrument is indicated.

Sampling
- Standard
Indicates that samples are to be exchanged manually.

Comments
Enter a description or notes on measuring conditions.

Use sample table (Set measurement sample)
Apply a check mark here when a sample table is used.



4.2 Creating an Analysis Method

Load

Click this button to read out saved analytical conditions.

Upon clicking, the file opening window appears. So, select an
analytical condition file.

Save

When you click this button after setting the parameters, the
analytical conditions can be saved by overwriting. In case of a
new analysis method, clicking this button displays the “Save As”
window. You must enter a file name for saving in this window.

Save As
Click this button for renaming the set conditions for saving.
The “Save As” window appears, so enter a file name.



4.2.2 Quantitation
Tab

W Lower concentration limit: iD
Upper concentration limit: 11 000000000

4.2.2

Upon selection of the Quantitation tab, the window shown in Fig. 4-4
appears.
For the settable range of each parameter, refer to Appendix G.

54

d_ Manual calibration T Force cirve thiough zena  Digit after decimal paint: 3 %

Analysis Method

General  Guantitation llnstrument] Standards] Monitod Heport]

Quantitation type: 1W’avelength - Mumber of wavelengths: |1 1‘ a

-
Calibration type: J1st order v] Concentration unit: 4 <_°

&

0k | Cancel | Annl Help

Fig. 4-4 Quantitation Tab

Quantitation type

Quantitation type is selectable among Wavelength, Peak area,
Peak height, Derivative and Ratio. Spectra measured by the Peak
area, Peak height and Derivative methods can be checked,
referring to 7.19.

(@) Wavelength
Upon selecting ‘None’ for Calibration type in this quantitation
method, photometric values can be obtained at the specified
number of wavelengths for Number of wavelengths.
A calibration curve will not be prepared.

Upon selecting 1st order, 2nd order, 3rd order or Segmented
in this quantitation method, calibration curve data and sample
data will be obtained by one, two or three-wavelength
calculation depending on your entry for Number of
wavelengths.



4.2 Creating an Analysis Method

(i) One wavelength calculation
This is the most generally used method. When you
specify one wavelength and enter it at the Instrument
tab, a calibration curve and concentration are
determined from the data |, at the specified wavelength
as shown in Fig. 4-5 (a).

Data

WL1

Fig. 4-5 (a)

(i) Two wavelength calculation
When you specify two wavelengths and enter them at
the Instrument tab, a calibration curve and
concentration are calculated through determination of |
by the equation below assuming |, and I, are the
photometric values at two different wavelengths as
shown in Fig. 4-5 (b).

Data

Fig. 4-5 (b)



4.2.2

(i) Three wavelength calculation
As shown in Fig. 4-5 (c), assuming |4, I, and |5 are the
data values at three different wavelengths, a calibration
curve and concentration are calculated through
determination of | by the equation below.
Photometry is made in the order of WL1, WL2 and WL3.

Iy (WL3 - WL2) + I3 (WL2 - WL1)
WL3 - WL1

|=|2-

But the following relation must hold:
WL1 < WL2 < WL3 or WL1 > WL2 > WL3

Data

Fig. 4-5 (c)

(b) Peak area
Enter the peak wavelength and its accuracy for Peak apex.
Integration method (area detection method) is selectable
among Rectangular, Trapezoid and Romberg. (Refer to
“integration method” in Appendix D.2.) Then, set a
threshold value and sensitivity for defining the peak, referring
to 7.6.
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Measurement will be carried out within the wavelength range
set at the Instrument tab.  According to the specified
threshold level and sensitivity, peak wavelength is sought.
The area of the peak found within a range of the entered
Peak apex + wavelength accuracy is calculated, thereby
preparing a calibration curve.

Analysis Method

General  Huantitation l Instrument] Standards] Monitor] Heport]

Quantitation type: m Peak apex: ]W i ]‘I—‘ nm

Calibration type: m Concentration unit: !2—‘

[~ Manual calibration T~ Farce curve thiough zera  Diait after decimal paint: {B—ﬁ
Integration method: W
Threshold: ]1—

Laower concentration limit: {D—‘ Sensitivity: m

Upper concentration limit: jm

Ok | Cancel | Sl ‘ Help

Fig. 4-6 Quantitation Tab (peak area)



(€)

4.2.2

Peak height

Enter the peak wavelength and its accuracy for Peak apex.
Measurement will be carried out within the wavelength range
set at the Instrument tab.  According to the threshold level
and sensitivity specified for the “Peak area” quantitation
method, peak wavelength is sought. A calibration curve is
prepared using the height of the peak found within a range of
the entered Peak apex + wavelength accuracy.

Analysis Method

General  Huantitation l Instrument] Standards] Monit0r1 Heport]

Quantitation twpe: | Peak height - Peak apex: |600 +~ 1 nm
Calibration type: J‘Ist order - ] Concentration unit: {°/°

™ Marual calibration T Force curve through zero  Digit after decimal paint: 3 :'j

Liiwer concentration limit: iD
Upper concentration limit: j‘l Q00000000

0k | Cancel | ‘ Help

Fig. 4-7 Quantitation Tab (peak height)
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(d)

Derivative

Enter peak wavelength (or wavelength to be used for
calibration curve preparation) for Peak apex.

Measurement will be carried out within the wavelength range
set at the Instrument tab. A calibration curve is created
using the derivative value at the peak wavelength.

Assign your values for derivative parameters; Derivative
order, Smoothing order and Number of points.

Analysis Method

General  Huantitation l Instrument] Standards] Monit0r1 Heport]
Quantitation type: | Peak height - Peak apex: |600 +- 1 fim
Calibration type: J‘Ist order - ] Concentration unit: {°/°

™ Marual calibration T Force curve through zero  Digit after decimal paint: 3 :'j

Liiwer concentration limit: iD
Upper concentration limit: j‘l Q00000000

0k | Cancel | ‘ Help

Fig. 4-8 Quantitation Tab (derivative)



4.2.2

(e) Ratio
Upon selecting Ratio, an input column for three factors (K-
factor 0, K-factor 1, K-factor 2) and a setting column for
calculation method (+, -, *) are displayed.

NOTE: By this quantitation method, a calibration curve cannot
be created.

Analysis Method

General  Quantitation l Instrument] Monitor] Heport]

Guantitation type: m

W Subtract background [ avelength 3]

K-Factor 0: ,‘I—
K-Factor 1: '1—‘
K-Factor 2: ]1—
Operand: m

ok | Cancel | Soply | Help

Fig. 4-9 Quantitation Tab (peak ratio)

Calculation is made by the following equation.

K1 (A (WL1) - A (WL3))
K2 (A (WL2) - A (WL3))

RATIO = #KO

# (calculation method):  +, -, *

WL1, 2,3 . Specified wavelengths

WL3 . Background correcting wavelength

A() . Measured value at specified wavelength

Calibration type

Set a calibration type. For selecting factor input (when the formula
of standard calibration curve and its factors are already known), put
a mark in the check box for Manual calibration and enter values for
A0, A1, A2 and A3.
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(@)

(c)

None

Mode in which calibration curve is not used. When this
mode is selected with Wavelength set for Quantitation type,
multi-wavelength measurement at up to six wavelengths is
possible. However, no spectrum can be displayed.

1st order

This specifies the most generally used calibration curve.

A linear calibration curve is to be created. The formula of
calibration curve is as follows.

x=Ay+ Ao

Here, x is sample concentration and y is sample data.

Data

Ko Conc

Fig. 4-10 1st Order

2nd order
A calibration curve is created using a quadratic curve.
The formula of calibration curve is as follows.

X = Ay’ + Ay + A

Here, x is sample concentration and y is sample data.

Data

Ko Conc

Fig. 4-11 2nd Order



4.2.2

(d) 3rd order
A calibration curve is created using a cubic curve.

The formula of calibration curve is as follows.

(€)

Data

x = Agy>+ Ay’ + Ay + Ag

Here, x is sample concentration and y is sample data.

Data

Ko Conc
Fig. 4-12 3rd Order

Segmented
A calibration curve created by connecting standard samples

linearly according to the measured values of respective

samples or input data.

5TD?

STDé

STDs
For the part which
exceeds the measuring
range, extend the line
just before it.

Max. No. of standards: 20

STDIi

Conc

Fig. 4-13 Segmented
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NOTE: A proper calibration curve can be created when the

Data

photometric value increases or decreases
monotonously versus the concentration value. With a
monotonic increase, the calibration curve is created with
standard 1 (STD1) as origin. And with a monotonic
decrease, the calibration curve is created with STD1
plotted on the photometric value axis and STD5 on the
concentration axis. In these examples, the number of
standards is set at 5.

$TDS
STD4

STD3

S$TD?

Conc

Calibration curve with monotone increase

N\ Conc

Calibration curve with monotone decrease

Number of wavelengths
Enter the desired number of wavelengths to be used for
measurement.

Concentration unit
Enter a concentration (in mg/mL for example) from the keyboard.



4.2.2

Manual calibration
Put a check mark in this box for creating a calibration curve using
factors. Enter factors in response to the selected calibration type.

Force curve through zero
By putting a check mark in this box, a calibration curve is created
so that its factor Ag takes 0 automatically.

Digit after decimal point

Set the number of digits below decimal point for indicating the
calculated concentration of the measured sample.

The concentration value is rounded off to the set number of digits.

Lower concentration limit/Upper concentration limit

This is used to set a normal value range for the concentration of
the measured sample. If the concentration is higher than the
upper limit set here, “HIGH” will appear in the Conc column, and if
lower than the lower limit set here, “LOW” will appear in the Conc
column.

Fig. 4-14 (measurement example with upper limit set at 5)
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4.2.3 Instrument When you click the Instrument tab, the window in Fig. 4-15 appears.
Tab For the settable range of each parameter, refer to Appendix G.

~2 9799

RIPYPP?

Fig. 4-15 Instrument Tab

Data mode

Select one of the three data modes. The Luminescence mode is
for measuring luminescence in the biological/chemical field.

In this mode, only the sample side signal is acquired without
performing ratio photometry.

Chopping speed

Select a chopping speed. Setting is allowed when
Phosphorescence is selected for Data mode.

The Phosphorescence mode is for acquiring only phosphorescence
after extinction of excitation beam while turning a chopper on the
excitation side. An increase in chopping speed makes the
chopper turns faster.

Wavelength mode
Selects a wavelength setting for creation of a calibration curve.



10

1M

12

13

4.2.3

Fixed WL

When ‘EX WL Fixed' is selected in Wavelength mode, set the fixed
wavelength on the excitation side.

When ‘EM WL Fixed’ is selected in Wavelength mode, set the fixed
wavelength on the emission side.

WL (1 to 6)
Make your entry for the number of wavelengths specified at the
Quantitation tab.

EX Slit
Select a slit width on the excitation side.

EM Slit
Select a slit width on the emission side.

PMT Voltage

A function for controlling the voltage of the photomultiplier detector
(photomultiplier tube).  As a reference, changing from 400 V to
700 V increases the data value about two digits and changing from
700 V to 950 V increases it about 1 digit.

When a check mark is put for PMT Voltage 0-1000V, setting is
allowed within a range from 0 to 1,000 V.

PMT Voltage 0-1000V
When a check mark is put in this box, the photomultiplier voltage is
settable within a range from 0 to 1000 V.

Auto statistic cal. number

Calculation is made for mean value, SD (standard deviation) and
CV (coefficient of variation). Set the number of samples for this
purpose.

Replicates
Set the number of measurements to be repeated.

Integration time
A function for obtaining data averaged over the specified time for
acquisition of stabilized data.

Delay

After pressing the Measure button, measurement is started
following the delay time set here. It is used for stabilization after
setting an unknown sample, etc. In repeat measurement, it is the
time until the start of the first measurement. The delay time is
invalid for the second and subsequent measurements.
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4.2.4 Standards Tab Clicking the Standards tab opens the window shown in Fig. 4-16.
For the settable range of each parameter, refer to Appendix G.

Analysis Method

General] Quantilationi Instrument  Standards ] Monitori Heport]

o—* Mumber of Samples: ]4 i—J pdate

Ho. | Sample. Comments | Concentration
1| Standad? ' | noooo
e i TR ;' " ino0m0
3| Standad3 JET
4 | Standad4 | 1000000

Insert | Defete I

6 6

k. | Cancel | Aol Help

Fig. 4-16 Standards Tab

1 Number of Samples
For generating a sample table newly, enter the number of samples
here, and then click the Update button.

2 Standard Table
This table gives a list of standards for sample measurement or
calibration curve preparation. The table contains the items listed
below.

NOTE: The size of the standard table columns (cells) is changeable.
Bring the cursor to a boundary line between the left and right
table headers, and it changes into one shown below.

+

Now click the mouse button on the line and drag it to the left or
right to obtain a suitable column size.
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— No.
This is the number given to each sample.
— Sample
Enter the name of each sample.
— Comment
Enter comments on each sample.
— Concentration
Enter the concentration of each sample.

Update
When clicking this button, a confirmation message appears.

'N_., Changing the number of sample entries will clear all existing records.
L3

Are vou sure wol wank bo continue?

Clicking Yes will clear the presently entered sample names and
comments, and table rows are formed by the entered number of
samples.

For adding a row below the final one in the sample list, click the
Insert button.

Insert
When you click the Insert button, data will be added below the final
row in the standard list.

Delete

Click the column of the sample No. to be deleted, and it becomes
active. Then, click the Delete button, and the relevant sample
data will be deleted.
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4.2.5 Monitor Tab When selecting the Monitor tab, the window in Fig. 4-17 appears.
For the settable range of each parameter, refer to Appendix G.

Analysis Method

General] Quantitationi Irstrurnent | Standards  Moritar l Heport]

7 Az
Max: (1000
Mir: |0
¥ Open data processing window after data acquisition

I Print report after data acquisition

0k | Cancel | Aply Help

Fig. 4-17 Monitor Tab

Assign the following parameters.

1 Y-Axis Max (maximum)
Enter a maximum value for Y-axis on the monitor window.

2 Y-Axis Min (minimum)
Enter a minimum value for Y-axis on the monitor window.

3 Open data processing window after data acquisition
Select whether or not to conduct data processing after sample
measurement. When selected (check mark is applied), an icon

for this function (as shown in ) is displayed.
Opening the saved file allows data processing such as peak
detection. When this function is not selected, data processing can
be achieved by reading out the file via [File]-[Open].

4  Print report after data acquisition
Select whether or not to print a report after sample measurement.
When selected (check mark is applied), printing will be made
automatically after measurement. The items set at the Report tab
will be printed.
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4.2.6 ReportTab Select the Report tab, and the window in Fig. 4-18 will appear.

Analysis Method

o-‘ Dutput 1F'rintFIeport L]

General] Quantitationi Instrument] Standards] Moritor - Report

(Fritit
Uze MicrozaftiR) E xcel
Use print generator sheet

Ly Prirt ite

W Include date

¥ Include method

W Include calibration curve

W Include standards data W Inchude standards comment
™ Include calibration data

W Include sample data W Include sample comment

=P Frirter Font-

Face name: M5 Sans Serif

Fointsize: 8.0 ﬂ

0k | Cancel | Aoy Help

Fig. 4-18 Report Tab

On this window, select the items to be contained in an analysis report.

1 Output

e Print Report
A report will be printed.  For printing method, refer to 4.5.

e Use Microsoft(R) Excel
Data will be transferred to Microsoft(R) Excel. For transferring
method, refer to 7.13.

e Use print generator sheet
Select this method for using the report generator (option).
For usage, refer to the instruction manual of the report
generator.
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Print items (printable/transferable items)

Include date

Include method

Include calibration curve
Include standards data
Include calibration data

Include sample data

Printer Font
Click the Select button for changing the front to be used in the
report.
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4.31

Without Using When “Use sample table” is not selected in Analysis Method, a sample

Sample Table

must be defined in the following procedure before measurement.

%ﬁple
(1)  Click the J’*FD button. The window in Fig. 4-19 will appear.

Fig. 4-19

(2) Make entries for Sample name and Comment.
Maximum number of enterable characters (half-size)
Sample name: 40 characters
Comment . 255 characters

For automatic saving, put a check mark in the “Auto File” box to

specify a file name. First click the Select button, and then
specify a saving location and enter a file name.

When you put a check mark at the head of “Auto Text file” and
“Auto Meta file” after turning on “Auto File,” photometry data can
be saved automatically in the following file formats as soon as this

data is automatically saved.
e ASCII text file (*.txt)
e Graph meta file (*.wmf)

The data will be saved in the file name entered for “File name.”

(3)  After completion of setting, click OK.
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4.3.2 With Sample
Table

When “Use sample table” is selected in Analysis Method, samples must
be defined in the following procedure before measurement.

Open the monitor window and click the button.
When the Sample Table window in Fig. 4-20 appears, enter the sample
name and comment for each sample.

2
3

Samples ]

For creating a sample table newly, make entry for Number of
Samples and click the Update button. For instance, if there are
five samples, enter “5” for Number of Samples and click the

Update button.

Sample Table

File M amne: | |

Mumber of Samples: |5 ﬂ pdats

- | Sample . Comments
Sample A
Sample B

Sanpie
.S ample D.
Sample E

it

Insert [elete Load... J Save J Save fs. I

’TI Cancel ] Apnly | Help ‘

Fig. 4-20 Sample Table

For adding a row at the end of sample table, click the Insert button.

To delete an unnecessary row, click its row No. to make it active as
shown in Fig. 4-21. Then, click the Delete button.
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Sample Table

Samples 1

File Mame: | L

Humber of Samples: !5 ﬁ

Mo. | Sample.

"1 | Sampes

2| SampleB

3| Sampec - .
4 | SampieD

®

Insert I Delete J Load... J Save J Saveﬁs...]

oK | Cancel ] iy I Help ]

Fig. 4-21

Make entries for Sample and Comments of each sample.
Maximum number of characters to be entered (half-size)
Sample : 40 characters
Comment : 255 characters

Next, you must enter a file name for automatic saving after
measurement. Click the [...] button, and specify a saving location
and enter a file name.

Sample Table E|

Samples 1

File Mame: | L

Mumber of Samples: !5 ﬁ I pidafe

Mo. | Sample.

1| samplea B

__g__ul Shamp-lghi?h

3| SampleC i -
_4 | SampieD |

_5 | SamplsE ol i - 1

@ 9

Insert J Load... J Save J Save fs. ]
e—”Tl Cancel ] Spply I Help J
Fig. 4-22
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After entries, check them and then click the OK button.

Load button
Used for reading out the existing sample table.
Clicking the Load button displays the file opening dialog.

Lok in: |s:']' Sampletable _'j = EF -

i'ig Stable_a.FLS

File narmne:

Files of type: | Sample Table Files[*ls) | Cancel

Fig. 4-23 File Opening Dialog

Select a sample table and click the Open button.
The specified sample table will be read out.

Save button

The contents of change can be saved by overwriting. In case of a
new generation, the Save As dialog will open.

Save As button

Used for saving the sample table with a name newly given.
Click this button, and the Save As dialog will open.
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Save As |E| |3Z|

Save in: ] [} Sampletable

_‘j@lﬁ"?

|| Stable_a.FLS

File narmne:

Save

Save as type; 1Sample Table Filez[" flz]

EEE=
LI Cancel

A

Fig. 4-24 Save As Dialog

Select a saving location and enter a file name.

button.

Then, click the Save
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4.4 Conducting Measurement

441

Standards
Measurement

First create a calibration curve, and then proceed to sample
measurement.

(1)

)

@)

Click e , select the Standards tab and make sure standards
have already been defined. (Referto 4.2.4.)

Sample

Click the 21 button or @ button to also confirm that the
samples have already been defined. (Referto 4.3.)

Click the \E (measurement) button to start measurement.
When measurement starts, the window in Fig. 4-25 appears.

F-7000 FL Spectrophotometer on USB

G ] The nest standard for analyziz iz etandard 1; 'Standard 14

Whould yout like to;

&+ Continue analysis with thiz standard?

{7 Skip thiz standard?

Ha

To continle analysis pou may alzo press the sipper lever.

Fig. 4-25

When you click Yes, and the window in Fig. 4-26 will appear.

F-7000 FL Spectrophotometer on USB

Pleasze inzert standard 1: "'Standard 7'

Cancel

Fig. 4-26



(4)

4.41

Set standard sample 1 and click OK.

This standard sample is measured and advance to the next
standard measurement is awaited. Since a window as shown in
Fig. 4-25 appears, you should click Yes.

Then, a window as shown in Fig. 4-26 appears. Set the next
standard sample and click OK. Continue standard
measurement until the standards set at the Standards tab in
Analysis Method are all measured.

When measurement of all standards is finished, a window as
shown in Fig. 4-27 appears. Clicking of the OK button under
selection of “Go to measure samples” takes you to measurement
of unknown samples.

E-7000 FL Spectrophotometer on LISH @

The last standard 4: "Standard 4" was measured. Would
-.ugr/ you like to

* [Gotomeasure zamples

" Repeat the last measuremsnt

Fig. 4-27



4.4 Conducting Measurement

4.4.2 Sample
Measurement

Now let's measure samples.

Operation differs between when a sample table is used and when it is
not used.

(1)  Without using a sample table
(when “Use sample table” is not selected in Analysis Method)

22 FL Salutions - [F- 7000 FL Spectraphotameter on LISH]

B fh Bt e Ipechophoionens Toos UHby Wrdow  Hep - &%
StedMa, -FOOMED | Cow|¥] o AE | Etondard Calibrotion Fuowscence: 0101
1 Standend 1 a0s o 0 o 300 :
gglandad% g‘ig; g 3 3 Ex 2800 nm
lendad : 1 pre
Fdniadl  Aa it i 0 EM [0 am |
t 200 Exsle [BOT m HE
] EMENL |50 nm g.l.D
1100 /
] Shuthes Open
E e Lamp: 0N
0] 1
T T L B B T s G )
" g 1 50 100 Sangle 1
Samp Ho. FO0B00 | Coree [2) g Cong 50| Paiamier N Rapicala: i g3t
LCaibxation lyos 1ol onder
| Foice carvn tvough 2o Ho
|ao 037y Rescy
jal 13865
IR 0.3
Rz 15558
£ |
SamelFd] | BlckF e 7| Endfg |
Fu'f‘kb;ﬂﬁsFl" ) i i
Fig. 4-28

Set a sample and click the Sample(F4) button.
Measurement is carried out and the result is displayed.

For blank measurement at the mid-point of sample
measurement, click Blank(F5).

To interrupt the measurement for other samples, click the
Interrupt(F7) button.

The window in Fig. 4-29 will appear. Enter a number for
Interrupt's Sample No.

Interrupt

Interrupt's Sample Mo, l‘l oooo ﬁ

Cancel J

Fig. 4-29
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@ Click the OK button, and the window in Fig. 4-30 will appear.

F-7000 FL Spectrophotometer on USB

Sample : 10000 The nest zample for
analyziz is Interrupt,

Wiould you like to:

Cancel

To continue analysis pou may also prezs the sipper lever.

Fig. 4-30

® Click the OK button, and measurement of the interruption

®

sample starts.

When sample measurement is finished, click the End(F9)
button.

When auto saving is selected, the measured data will be

saved automatically at the specified saving location using the
specified file name.

When auto saving is not selected, you must select the “Save
As” command from the File menu to save the measured data.

Entry and Change of Sample Name
After completion of sample measurement, sample names
can be entered on the monitor window (Fig. 4-31).

=2 F 7000 FL Specirophotometer on USH

SldHo. 5004800 ConelF] dFl R EBtandard Caliaration Flugsezenca:  [0UI0E
1 Standard 1 a0es [ i o300
2stardord2 e 1 I u B 300
Standerd 3 | 200
4 Standard =g 1m ] ] L
ST E<sit B0 om
| # EMSlE B0 o
— —— T
a 50 100
£ 2 Shutsi: Opsn
Samp Mo 350.0480.0 Ciric: 2] 2w Do |30 Paramzten | Mahg Lamp: OM
1 4820 19 [T Tk crrder
- 4530 13 Forca curve thiaugh 2010 Ho
3 i 0377
038555
5 0545 -
055 samok: [5
Repicate [1
£ | £ E—
H:mun.-|=|F9]| Erar] |
Fig. 4-31

Follow steps (a) to (d).
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(@)

(b)

Select Edit Sample Name from the Edit menu as shown in
Fig. 4-32.

== FL Solutions - F-7000 FL Spectrophotometer on USB
File BaEsls Yiew Spectrophotometer Tools  Ukiliky Sbindow Help

Delete Del

Method. ..

Sample/Comment. ..
Edit Sample Mame. .,

5 Standard Data...

I Chamdard 2 3

Fig. 4-32

The Edit Sample Name dialog opens as shown in Fig. 4-33.

Edit Sample Mame |§|

P

=il

I'_'I'I-l"-‘-l'.n.'ﬁl\_'l—l[
Ly IR o B L%

k. I Cancel |lpdate Help

Fig. 4-33
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(c) Enter sample names as exemplified in Fig. 4-34 and click the
Update or OK button.

Edit Sample Name

| SampMo. | SampHame

7 E Sample &

i 2 | Sample B

a ] 3 S-ramﬁelhemlfn }
4|4 Sample D

515

[SamseE

(] | Cancel Ilpdate Help

Fig. 4-34

(d) The monitor window is redisplayed with the newly entered
sample names as shown in Fig. 4-35.

== [-10D0 FL Spectrophotometar on LISH

Sddo. | 39004300 | Comcfel | o RO Stancierd Calibralian Fhicmevence:  [0108
1 Starriard | [iliki ] i o) 300 S
2 Slandad 2 2767 n 0 0 e Ex  [®00 am
3 Slanidad 3 E3 00 i o ol
& ftgnciad 4 %99 1nn i oo T Ent: 800" am
100 /’ Exfk: [RD nm
EMSI: [5p am
| T T | %
0 50 00
i E| Shulter Ooen
Sarphlo. | 3500/E00 | Conclz] A Cona [ST Paametar | Mebin Lamp: DN
1 Sampk s 4320 18 | Calbration bype 1t ceder
2 Eamph B 4320 18 | Fance cures Henugh 2o Ha
3 GampkC 4327 14 fan o=
4 Szmp i O.3EEES
5_samok it - |
1 neEe Sangk |5
| FAepicat=: |4
& | 3| i
G | pemessrn | [ |
Fig. 4-35

For saving the data after entry of sample names, click the

Il button. The data processing window appears.

Select the Save As command from the File menu and save
the data.

For changing the sample names, follow the same procedure
as for entry of sample names.
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(2)  With sample table (when “Use sample table” is selected in
Analysis Method)

=2 FL Solutions - [T-7000 fL Specirophotometer on LISH]

B
gt Ble Edt Yew Spocirophotometer Tooks Lkt \Window Help - X

L Pt e T =] | i I E 10 | | A 3 E S|
31 Rl a0 Y A S
SidNo, FNOMH0  Cone(3) an D Standard Calibrabon osewcerce: 0900 | Mastnd ||
1 Stardind 1 005 o o 0 [3003 s g
7 Etandoed 2 e 1 n 0 Bt [EID e coal |
3 Starsberd 3 Bm <] 0 ] h =
4 Standard 4 =09 100 [ 0 ~ 00 i, amplr |
2003 // X [ ne |
- EMSK B0 mm |
- :
v 688
100 g —
e Shuter Oipen oy |
3 o Lamp:  ON = |
o+
T T T T % =
. y 0 0 100 Sain 1
T G et o e o | i
1 Sampie A Colbestion hpe Tt oukew
25ampie B Forcn curvs thiough seo No
ISample C A0 03T [
A Gamgle 0 al WS
55k E & fipesny
A2 [F]
< »
For Helo, peass Fl

Fig. 4-36

@ The message box shown in Fig. 4-37 appears. Carry out
operation according to the messages. Measurement can
be continued by clicking Yes and OK alternately.

F-7000 FL Spectrophotometer on U5B @

L B The next zample for analyzis iz zample 1: "Sample &'
&/ !
Whould wou like to:

& Continue analysiz with thiz sample?

" Skip this sample?

i Insert a new sample inta the sequence?

®

To continue analyzsiz vou may also press the sipper lever.

Fig. 4-37
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@ To interrupt the measurement for other samples, put a check
mark for “Insert a new sample into the sequence?” as shown
in Fig. 4-38. Then, click Yes.

F-7000 FL Spectrophotomeier on USB

b ] The nest zample far analyziz is sample 2: "5 ample B
-
Whould pou like to:
T Caontinue analwsis with thiz sample?

" Skip thiz sample?

" Repeat the last measurement?

¥ dnzert & new sample into the sequence®

ez Mo

To continue analysiz vou may also press Yes.

Fig. 4-38

® The window in Fig. 4-39 appears. Enter the sample name
and comment, and then click OK.

E-7000 FL Spectrophotometer on USB

Mew Sample

Sample: |

Comments: |

Cancel

Fig. 4-39
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@ When you click OK, measurement of the interruption sample
starts.

E-7000 FL Spectrophotometer on USB

Flease inzert zample 2 "Interrupt 06",

Canicel

Fig. 4-40

When measurement of all samples is over, the data
processing window shown in Fig. 4-41 will be displayed
automatically (only when “Open data processing window
after data acquisition” is selected at the Monitor tab in
Analysis Method).

After measurement of all the samples entered for Sample
Table, the photometric data will be saved automatically at the
specified saving location using the specified file name.
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4.4.3 Explanation of Upon completion of photometry or when opening the data file, the data
processing window is displayed as shown in Fig. 4-41.

Measurement
Result Window

£ FL Solutions - [Pholometey. OO

Y2 Bl Bt You Data ook Widw Hab . L. o = i
A el il mn | e 11 i o ST
D 2] 8] ¢ 2|5 ol [fi 2l
——
StdHa 350.0/4300 Cane [%) i RO ® 50 Dala-i‘a]
e et g Sendant Calbaion =
1 Chanderd 2 100 7] 0 1 Jan i |
A Slandzid 4 EiE 100 a [ +
\ 200 l,/ =]
o i,
100 bl
@ Standard data sl I
3 | @ Calibration| .. -
Ui £ curve o |
v " S s 10 b =l
Semtio. L0000, Lo ) ftoe(E0] joir | T e s
2 Sangle B 830 15
3 5anple © 4827 19 Core Lnk: [=
Zanpk D 15 13 =
552&: 4622 15 13 {007 S50 030526 [ Faiee curve thraugh zer Corr = [|Daka)
WinCong Jo daeCone fiio
Al fo3rser
@ Results of sample il e
measurement R | LR F e
£ | » \
[e—r \
\
@ Calibration curve
data

Fig. 4-41 Data Processing Window (photometry)

@  Standard data

The measurement results of standards used for preparing a
calibration curve are displayed.

StdMa.

1 Standard 1
2 Standard 2
3 Standard 3
4 Standard 4

| 350.0/450.0
0.025
2767
83.00
258.9

Fig. 4-41-1 Standard Data

Calibration curve

A calibration curve obtained from standard data is displayed.

The curve can also be traced.

Photometric value and Concentration are indicated at the top left

of this field.
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® Results of sample measurement
Sample data such as photometric value (Data), concentration
(Conc), mean value (Avg Conc), standard deviation (SD),
coefficient of variation (CV) and upper/lower limit judgment results
(HIGH/LOW) are displayed.

Samp.Ho. 350.0/480.0 | Conc (%) | &g Conc [3D] [CV] %)
1 Sample & 48.20 19

2 Sample B 48.30 19

35ample C 4827 13

4 Sample D 48.25 19

b Sample E 48 22 19 19 [0.0153][0 080526]

Fig. 4-41-2 Results of Sample Measurement

@  Calibration curve data
Data such as determination coefficient and factors (A0, A1, A2,
A3) of calibration curve are displayed. And the calibration type
can be changed.

Calibration type: 11st order hl

Canc Lt od

[~ Force curve through zemo Conc = f[{Data)

bin Conc: |0 tdax Conc: 1100

Al 10 37527
.6.1:10_38555
R: IEE!E!E!SE R 09939

Fig. 4-41-3 Calibration Curve Data



NOTICE:

4.4.3

1. The data measured under the following conditions will
be saved automatically in Program Files\FL
Solutions\Data. (Example: C:Program Files\FL
Solutions\Data)

(1) Measurement was carried out using a sample table
with no file name specified in the File Name
column.

(2) Measurement was carried out with “Auto File”
specified and a file name unspecified, avoiding use
of a sample table.

2. The data measured under the following conditions will
be saved automatically in Program Files\FL Solutions.
(Example: C:Program Files\FL Solutions)

(3) There is not an adequate free area in the specified
storage medium (such as floppy disk or MO).

(4) Writing is inhibited.

A file automatically saved under such a condition as above is

named according to the following rule.
Rule 1:  When a file name is given to analysis method:
File name of analysis method + serial No. (001,
002, ...)

Rule 2:  When a file name is not given to analysis method:
DEFLT + serial No. (001, 002, ...)
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444 Re-

If remeasurement becomes necessary after completing a series of

measurement measurements, both standard and sample data accept remeasurement.

@

NOTE:

Click the data to be remeasured for making it active as shown in
Fig. 4-42.

Figure 4-42 shows the window for the case where the sample
table is not used. Five buttons including the Remeasure(F8)
are displayed. On the window for the case where the sample
table is used, only the Remeasure(F8) button is displayed.

i FL Solutions - [F-7000.FL Spectrophotometer an LISH]

@

= Bk Edb Mew  Fecrophotomate Toos LHIb Widow  Hep - 8%
e =] : B | w | i} |
Dilaglel] v[e] 5] ) 200 E wiBlifo]is[z]+] @)
Sid | 30 Conz ] 4l | AD Standard Calibralion e T | Shit
1 Standad 1 i) 1] [1] o 3004 e 1
2 B o el
tani 3 - e
4 Etandad 4 = [ i / EM: faean m
| 200 L {2
| // EMEE o o
| 100+ 3
Shuter Dpen
E Lamp:  ON
i
=T T T o
P ¢ 3 n &0 1 Sl |5
[ Semp Ho FIOAN T (] Avg Cane [50]| Paremeter ake Repicalerff
1 Sompie & 4p.20 19 Caleaion hoe 12 e
3 Zamgle B 1 e Ho
T 2 ey (R
4 Sanpls 4EL 1 i 03
i Sanpis £ LI 19 TR k=2
| fik:: ]
£ >
s | ] RemeamielFa) | :I
For bt press FL_ = :

Fig.4-42 Measurement End Window

(without using sample table)

Click the Remeasure(F8) button.
4-43 will appear.

A window as shown in Fig.

F-7000 FL Spectrophotometer on USB

Pleaze inzert zample 3: "Sample C*,

Cancel

Fig. 4-43



4.4.4

©) Click OK, and measurement will start. When standards are
remeasured, a calibration curve will be displayed through
recalculation of the data.

@ For saving data after remeasurement, click the H button.
The data processing window appears. From the File menu,
select “Save As” and save the data.

Remeasurement is possible for both standard and sample data.



4.4 Conducting Measurement

4.4.5 Statistical Statistical calculation ensues from sample measurement. The results
Calculation are displayed in the “Avg Conc” column of the data processing window
as shown in Fig. 4-41-2.

2%
MEAN =~=——
N
2
) X5 S
N-1
SD

CV=——x100
MEAN

Here, N = Number of standards
MEAN = Mean value
SD = Standard deviation
Cv = Coefficient of variation (%)

NOTE: [+=#xxx]is indicated for SD and CV values when they are nearly
“O-H



4.5

4.5 Data Printout

Printout can be provided even when the function for automatic printout
after measurement is not used. The following two procedures are
available.

(1)  Click on the spectrum window, and the circumference turns blue.
In this status, select the Print command from the File menu.

Or click the =) (print) button on the toolbar. The field active
on the data processing window (e.g., @ in Fig. 4-41) will be
printed. What is displayed by clicking the Print Preview
command in the File menu will be printed.

~

o @ @ Mmoo o® WD

Fig. 4-44



4.5 Data Printout

)

Report
Select the Report command in the Data menu. Or click the

(report) button on the toolbar. The Print Preview window will
appear as shown below. For printout, click the Print button.
Measurement conditions will be printed together.

o Solutione - Phitemetry. FDG

e Page | 7 v | TwaPage | Baamin | Zooer Che

S T S S S i T i

Fig. 4-45

Select the items to be printed at the Report tab with the
Photometry Properties command chosen in the Edit menu.

Photometry Properties

Info | Sean  Fepart |

:

Dutput

E F'lint.item

¥ Include ciate

W Include method

W Inchids calibration curve

W Include standards data W Include standards comment
¥ Include calibration data

¥ Include zample data ¥ Iniclude sampie commenk

- Prirter Fant
Face name: M5 Sans Serif

Paint gize: 8.0

Select... |
D I

K Cancel | Lipply

Help

Fig. 4-46
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4.6 Manual Input of Standard Data

The standard data can be entered manually. This function is usable
after measurement of standards. Either select Standard Data from the
Edit menu on the monitor window or click the e button. A window
as shown in Fig. 4-47 will appear. So enter values in the Data column.
After entry, click the OK or Update button. Then, the calibration curve

is recalculated and displayed.

Standard Input

Std-Ho Canc Diata
1] 1 [0 0.000
2 2 1 _1n.0oo
T 2 2 .
s 3 | a0.00
51 5 10 100.0

(1] % | Cancel pdate Help

Fig. 4-47
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4.7 Measurement Using Saved Calibration Curve

Call a calibration curve in the following way.
(1)  Set measurement mode in Photometry.

(2)  From the File menu, select the calibration curve load command.
The following message is reported in a dialog box.
This message does not appear immediately after turning on
power supply or when measurement mode is other than
Photometry.
Click the OK button.

Fl. Solutions

\‘?() Standard data will be cleared, Are you sure o execute ik?

Cancel

Fig. 4-48

(3) A window as shown below will appear. Select the file of the
calibration curve to be used.
After file selection, click the Open button.

Laak jr: ]n’;} Data _'J A EF -

e pEFLTODLFOG SR
2 DEFLTO02.FDQ
L= DEFLTO03.FDO
b pEFLTO04.FDO
2 DEFLTO0S.FDO
L pEFLTO0E.FDO

File narme; |F'hn:-tn:nmetr_l,l.FDD
Files of type: | FL Phatametry File [*.fdg) = Cancel

A
|

Fig. 4-49
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(4)  The window in Fig. 4-50 is now displayed. The sample data
section is blank.

=2 FL Solutions - [I-7000 FL Specirophotometer on USH] =
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L =
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Sample data __ R v
section ~.
< r
| | ]
For e, pressFL

Fig. 4-50

Sample

(5) Click the Ll button, and the window in Fig. 4-51 will appear.
Enter a sample name and comment.
Click the OK button.

Sample/Comment E|

Sarmple nare idata

Cormrment

v Auto File [~ Auta JEAMPE
I Auto Test file
[~ Auto Meta file

File narme lE:\F‘mgram FileshFL SolutionshD atasSample Select...’

ok | Cancel I Help 1

Fig. 4-51
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(6) Setasample to be measured. Click the \E‘ button.

(Or select the Scan command from the Spectrophotometer
menu.)

(7)  The following message box appears.
Click the OK button.

F-7000 FL Spectrophotometer on USB [g|

Standard samples has been mezured vet. |f you uzed this

" ? J curve, ga ko measure samples.

" Goto measure stamdard samples.

¢ Goto measure samples.

End

Fig. 4-52

(8) The Sample button is now active. Click this button.
Measurement starts.
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(9)  After measurement, click the End(F9) button for termination.



5.1

5. 3-D SCAN
5.1 Flow of Operation

This section explains the parameter setting and operating method for 3-
D scan. Measurement proceeds along the following flow.

s )

Method setting

Click ﬁ button and set your analytical conditions.

e Scan range
(See 5.2.) o Data mode
e Scan speed, etc.

Sanple

Click 20 button.

Sample name/ T &
comment input swowe [ | ® Sample name
P e Auto File
(See 5.3.) e File name, etc.

Measurement Seta smgmnple.
Click @ button to execute wavelength scan.

(See 5.4))

. e Spectrum tracing
Data processing e Peak detection
e Spectral calculation

(See Section 7.)

. ol
Result output in report Click button. Measurement result will be displayed
(See 5.9)) format.

( End DI

Fig. 5-1 Operational Flow (3-D scan)



5.2 Creating an Analysis Method

5.2 Creating an Analysis Method

Set the analytical conditions (method) prior to measurement.

Method

(1)  Click the e button on the Measurement toolbar. The window

in Fig. 5-2 appears.
(Or select the Method command from the Edit menu.)

Analysis Method

General l Instrument1 Monit0r1 Processing] Heport]

Load...

Save

Save ds. .

i

Measurement; |EEERSIEL

Operator: 1Administrator

Inistrument; ]F-?DEID FL 5pectrophotometer
Sampling: | Fies _,]
Commemts:

o]

Cancel |

Help

Fig. 5-2 Analysis Method

(2)  The following tabs are provided on the Analysis Method window

for the 3-D scan mode. These tabs are detailed on the

subsequent pages.
e General

e Instrument

e Monitor

e Processing

e Report




5.2.1 General Tab

General l Instrument] Monit0r1 Processing] Heport]

5.2.1

The parameters shown in Fig. 5-3 are provided at the General tab.
For the settable range of each parameter, refer to Appendix G.

Analysis Method

teasurement: 13-0 Scan _:J e» Load...

wavelength scan

Operatar: Time zcan 0" Save
Phatomnetr

Instrument: e &' Save b
Sampling: | lorie _1

Commemts:

QK | Cancel | Lol Help

Fig. 5-3 General Tab

Measurement (mode)

A measurement mode is selectable. Here, select “3-D Scan.”
For Wavelength scan, Time scan, Photometry and 3-D Time scan,
refer to Sections 2, 3, 4 and 6, respectively.

Operator
Enter an operator name.

Instrument
The name of the connected instrument is indicated.

Sampling
- Standard
Indicates that samples are to be exchanged manually.

Comments
Enter a description or notes on measuring conditions.
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Load

Click this button to read out saved analytical conditions.

Upon clicking, the file opening window appears. So, select an
analytical condition file.

Save

When you click this button after setting the parameters, the
analytical conditions can be saved by overwriting. In case of a
new analysis method, clicking this button displays the “Save As”
window. You must enter a file name for saving in this window.

Save As
Click this button for renaming the set conditions for saving.
The “Save As” window appears, so enter a file name.



5.2.2

Instrument
Tab

5.2.2

The window shown below is based on that 3-D Scan is specified for
Measurement at the General tab. When you click the Instrument tab,
the window in Fig. 5-4 appears.

For the settable range of each parameter, refer to Appendix G.

RRPPP?

LIRARPPPEL

Fig. 5-4 Instrument Tab

1 Data mode
Select a data mode. The Phosphorescence mode is for acquiring
only phosphorescence after extinction of excitation beam while
turning a chopper on the excitation side.

2  Chopping speed
Select a chopping speed. Setting is allowed when
Phosphorescence is selected for Data mode.
The Phosphorescence mode is for acquiring only phosphorescence
after extinction of excitation beam while turning a chopper on the
excitation side. An increase in chopping speed makes the
chopper turns faster.

3 EX Start WL
This is the start wavelength on the excitation side in wavelength
scan. Enter the shorter wavelength side of measuring wavelength
range.
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10

1M

12

13

EX End WL

This is the end wavelength on the excitation side in wavelength
scan. Enter the longer wavelength side of measuring wavelength
range.

EX Sampling interval

In the 3-dimensional scan mode, emission spectrum measurement
is repeated while shifting the excitation wavelength. Therefore, a
shorter sampling interval on the excitation side will result in a longer
measurement time.

EM Start WL

This is the start wavelength on the emission side in wavelength
scan. Enter the shorter wavelength side of measuring wavelength
range.

EM End WL

This is the end wavelength on the emission side in wavelength
scan. Enter the longer wavelength side of measuring wavelength
range.

EM Sampling interval

In the 3-dimensional scan mode, emission spectrum measurement
is repeated while shifting the excitation wavelength. Therefore, a
shorter sampling interval on the emission side will result in a longer
measurement time.

Scan speed
Set a wavelength scan speed.

EX Slit
Select a slit width on the excitation side.

EM Slit
Select a slit width on the emission side.

PMT Voltage

A function for controlling the voltage of the photomultiplier detector
(photomultiplier tube).  As a reference, changing from 400 V to
700 V increases the data value about two digits and changing from
700 V to 950 V increases it about 1 digit.

When a check mark is put for PMT Voltage 0-1000V, the
photomultiplier voltage is settable within a range from 0 to 1000 V.

PMT Voltage 0-1000V
When a check mark is put in this box, the photomultiplier voltage is
settable within a range from 0 to 1000 V.



5.2.2

14 Response

15

16

17

18

When “Auto” is selected, response will be set automatically
depending on scan speed. Select “Auto” usually.

Corrected spectra

A function for determining the spectrum inherent to a sample by
correcting the photometer wavelength characteristic using the
saved instrument parameters, following measurement with the
instrument parameters for photometer control. If there are no
instrument parameters for the wavelength range to be measured,
only the wavelength range that allows correction is scanned.

And if there is no wavelength area measurable, an error will occur.
The Instrument Response command is provided in the Utility menu
for operating this function.

When this setting is at ON, “Corrected spectra” appears on the
monitor window. (See Fig. 1-43in 1.6.)

Shutter control

The shutter can automatically be closed in other than measurement
for slowing down sample deterioration due to the energy of
excitation beam and opened when measurement starts.

Range of corrected spectra
Spectrum correction range is indicated.

Prediction measurement time

The predicted measurement time is indicated.  After change of a
parameter such as scan speed, click the Update button.

The predicted value will then be updated.
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5.2.3 Monitor Tab When selecting the Monitor tab, the window in Fig. 5-5 appears.
For the settable range of each parameter, refer to Appendix G.

Analysis Method

General] Instrument  Monitor ] Processing] Heport]

1= Bz
Max {1000
Wi |0

1
2
3 : Contour interval. [10°
4
5

v Open data processing window after data acquisition

I~ Print report after data acquisition

k. | Cancel | Apply Help

Fig. 5-5 Monitor Tab

Assign the following parameters.

1 Y-Axis Max (maximum)
Enter a maximum value for Y-axis on the monitor window.

2 Y-Axis Min (minimum)
Enter a minimum value for Y-axis on the monitor window.

3 Contour interval
Function for setting intervals of drawing contour lines.

4  Open data processing window after data acquisition
Select whether or not to conduct data processing after sample
measurement. When selected (check mark is applied), an icon

(as shown in ) is displayed for the data
processing window at the end of measurement. And by opening
this icon, data processing such as peak detection is available.



5.2.3

NOTE: When the remaining memory capacity of PC in operation is
very small (system resource is less than 20%), the data
processing window will not open even if this item is turned ON.
Either close the presently opened data processing window or
restart the FL Solutions program.

5  Print report after data acquisition
Select whether or not to print a report after sample measurement.
When selected (check mark is applied), printing will be made
automatically after measurement. The items set at the Report tab
will be printed. When this item is not selected, data processing is
allowed by reading out a file via [File] - [Open].
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5.2.4 Processing On selection of the Processing tab, the window in Fig. 5-6 will be
Tab displayed.
For the settable range of each parameter, refer to Appendix G.

Analysis Method

General] Instrument1 Maritor  Processing ] F!eport]

Peak Finding
Integration method: | B ectangular - Threshold: |1

Sensitivity: |1 v]
QK | Cancel | Lppli Help

Fig. 5-6 Processing Tab

1 Peak Finding: Integration method
Select an integration method for the peaks to be displayed in the
data processing window.

2 Threshold
Set a detection limit for the photometric value axis of peak and
valley. Peaks or valleys below the setting will not be detected.

3 Sensitivity
Select the number of data points in the horizontal axis direction
(abscissa). For detecting sharp peaks, select a sensitivity value of
“1.”  Or select “8” for detecting broad peaks.



5.2.5 Report Tab

5.2.5

Select the Report tab, and the window in Fig. 5-7 will appear.

Analysis Method

L g

3 g

General] Instrument1 Monitor] Processing  Report l

_ﬂ Origntation | Portrait -

i
zoft[R] Excel
Use print generator sheet

W Include date

W Include instrument ¥ Include peak table

- W Include araph - |V [t lrsting—
& Cont Excitatior  Emizsion
ontaLr
Imterseal: 1 a7 Hir i hin
0 Bird's-epe view
" Contour and Bird's-sye view | Seit |20 nm ] A
i Contaur and Spectium End: 0 hm 1 10 Am

=9 Frirter Font

Face name: M5 Sans Serf
Point size: 8.0 Select...
ak | Cancel | Help
Fig. 5-7 Report Tab
1 Output
e Print Report
A report will be printed.  For printing method, refer to 5.9.
o Use Microsoft(R) Excel
Data will be transferred to Microsoft(R) Excel. For transferring
method, refer to 7.13.
e Use print generator sheet
Select this method for using the report generator (option).
For usage, refer to the instruction manual of the report
generator.
2  Orientation

Selectable when Print Report is chosen for Output.

Select a printing orientation.  Either Portrait or Landscape
orientation is selectable. When the Landscape orientation is
selected, date and method can be printed.
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3 Print items (printable/transferable items)

Include date

¢ Include instrument
¢ Include graph

When you put a check mark for this item, any of the graphs
listed below is selectable.

¢ Contour

¢ Bird's-eye view

¢ Contour and Bird’'s-eye view

¢ Contour and Spectrum

¢ Include peak table
e Data listing

¢ Interval

¢ Start

¢ End

These parameters are settable when “Use Microsoft(R) Excel
or “Use print generator sheet” is specified for Output.

For time scan, make entries for Interval, Start and End.

For wavelength scan, make entries for Interval, Start and End.

”

4  Printer Font
Click the Select button for changing the font to be used in the
report.
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5.3 Defining Your Samples

A sample must be defined in the following procedure before
measurement.

=
(1)  Click the i (sample name/comment input) button on the

)

@)

Measurement toolbar. The window in Fig. 5-8 will appear.

Sample/Comment
Sarmple harme
Commet
I &uto File [ At JEAM P fle
I Auto Test file
[ Auto Meta file
File name iE:\F‘rogram FileshFL Solutionshdeflt Select .
ok | Cancel | Help ]

Fig. 5-8

Make entries for Sample name and Comment.
Maximum number of enterable characters (half-size)
Sample name: 40 characters
Comment . 255 characters

For automatic saving, put a check mark in the “Auto File” box to
specify a file name. First click the Select button, and then
specify a saving location and enter a file name.
When you put a check mark at each head of “Auto Text file” and
“Auto Meta file” after turning on “Auto File,” 3-D scan data can be
saved automatically in the following file formats as soon as this
data is automatically saved.

o ASCII text file (*.txt)

e Graph meta file (*.wmf)
The data will be saved in the file name entered for “File name.”

After completion of setting, click OK.



5.4 Conducting Measurement

5.4 Conducting Measurement

(1)  Make sure an analysis method has been set and a sample has
been defined. (Refer to “5.2 Creating an Analysis Method” and
“5.3 Defining Your Samples.”)

(2) Setasample in the sample compartment and click the L@J
button on the Measurement toolbar to start measurement.
(See @ in Fig. 5-9.)
On this monitor window, the X and Y axes stand for the EM and
EX-side wavelengths, respectively.

-8

Fig. 5-9 Monitor Window

(3)  For halting the measurement midway, click the @ (stop)
button on the toolbar. (See @ in Fig. 5-9.)

(4)  The information to be displayed upon opening the data
processing window can be selected here by excluding
unnecessary one from display.

Select the Options command from the Tools menu and click the

‘Display’ tab in the Options dialog box. Then, the window in Fig.
5-10 appears. For example, select “Show contour plus EX,EM

spectrum plus peak table” and click the OK button.



®)

5.4

Options
Sensitivity Slhits ] Analyziz condition ] Report l
Dizplay l Forits 1 Processing 1 Calors 1 Startup ]

W Show trace display

v Show gridiines with increment: 1Maiu:ur bics oy

W avelength soan: {Shu:uw graph plus peak table

Time scan: 1Shnw graph plus kinetic data

3-0 Scan: ]Shu:uw contour pluz ExEM spectm

Intracelular cation zcan: |Shu:|w araph pluz kinetic: data

Intracellular cation

spectium: J Show Huorezcence only

Paolarization time zcarn: ]Shu:uw graph pluz kinetic data

Polarization
spechum:

Led Lef o) L] Bl L] Lo Lo

| Show fluorescence only

Cancel fi¥uln] Help

Fig. 5-10

When measurement is completed, the data processing window
appears as shown in Fig. 5-11.  This is available only when a
check mark is put for “Open data processing window after data
acquisition” at the ‘Monitor’ tab of Analysis Method. (See @ in
Fig. 5-5.)

The measured data will be saved automatically when auto saving
is selected.

If auto saving is not selected, select the “Save As” command from
the File menu and save the data. Opening the saved data file
will display the data processing window as shown below.
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@ Excitation spectrum
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Fig. 511 Data Processing Window (3-D scan)

Contour lines

From these contour lines, excitation and emission spectra can be
read out.

As the cursor is moved, the cursor-specified excitation and
emission spectra are displayed in @ and Q.

Excitation spectrum
An excitation spectrum at the cursor position in ) is displayed.
Wavelength and photometric value can be read by selecting the

e [

“trace” command from the View menu or clicking the button.

Emission spectrum
An emission spectrum at the cursor position in D is displayed.
Wavelength and photometric value can be read by selecting the

“trace” command from the View menu or clicking the ‘ - button.
Peak table
Peak wavelength and peak height are indicated. For setting

Peak
A

threshold and sensitivity values, click the @ button.




NOTICE:

1.

5.4

The data measured under the following condition will be

saved automatically in Program Files\FL Solutions\Data.

(Example: C:Program Files\FL Solutions\Data)

(1) Measurement was carried out with “Auto File”
specified and a file name unspecified.

The data measured under the following conditions will

be saved automatically in Program Files\FL Solutions.

(Example: C:Program Files\FL Solutions)

(2) There is not an adequate free area in the specified
storage medium (such as floppy disk or MO).

(3) Writing is inhibited.

A file automatically saved under such a condition as above is
named according to the following rule.
Rule 1 When a file name is given to analysis method:

File name of analysis method + serial No. (001,
002, ...)

Rule 2:  When a file name is not given to analysis method:

DEFLT + serial No. (001, 002, ...)
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5.5 Displaying Data in a Bird’s-Eye View

3-D Scan data can be displayed in a bird’'s-eye view.

4,
Select the |@| (bird’s-eye view) button on the Spectrum toolbar.
(Or select the bird’s-eye view command from the View menu.)
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Fig. 5-12

% =
Viewing direction is changeable by clicking “n (from front), Q
4 e
(from rear), il (from left) or @l (from right).

0]
Clicking (contour line diagram) displays a contour line diagram.
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5.6 Contour Scale Expansion with Mouse

In the contour display of 3-D scan data, display scale can be expanded

with the mouse. On the Spectrum toolbar, click the g (contour
The button is set in the clicked status.

scale expansion) button.
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Fig. 5-13

Move the mouse cursor onto the contour as shown in Fig. 5-14 and drag
the mouse along an area to be expanded with the left mouse button
held down.
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Fig. 5-14

The area enclosed with the mouse cursor is now expanded as shown in

Fig. 5-15. For restoring the original display, click the ﬁl (scale
reset) button.

=2 TL Selutions - [MaphthalenaSnm_2400nm.F03,5nm_2400am]
T Be £ ew Data Tooks Window top

Dlllel ie| 8| o] 20| LisfF sle/@o

EX 1240 e EMEITS0 nm D 1524 B350 rm Data: 3551 Mo | ApedEEMire] | HeightlDaia] |
S0 G117
SR SR

004250 510 e
2654 : 375 04000 7530
s ;
®
5 I 5 L_
am 4 ]
150 -
= \-f E%E:‘
345 4 #
1
404
1364 300 310 320 330 340 350 360
Ex Exnm)
{nen) 330
EM 3740 rm Doty 3328
54
0
321 a
§
254 1
[
10 Ex
24 5 /\/--\
4 nm 4 -
105 5 ~
i 2
i 1
295 08 e e e
wp Wm0
EMrm)
For Helg, press FL

Fig. 5-15

For using the trace cursor on the contour window, click J’o again for
returning to the non-clicked status.

5-20
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5.7 Auto Scale Display of Data

When you click the |@ (auto scale) button on the data processing
window after completion of measurement or from which the 3-D scan
data file has been read out, the contour window, excitation spectrum
window and emission spectrum window are displayed in the auto scale
mode as shown in Fig. 5-16.
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Fig. 5-16 (Before execution of auto scale)
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Fig. 5-17 (After execution of auto scale)

For restoring the original display, click the LQ (scale reset) button.
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5.8 Linking Trace Cursors from Peak Table

On the data processing window where a contour and peak table are
displayed, you may move the mouse cursor onto the peak table and
click the mouse. As a result, each trace cursor on the contour window,
excitation spectrum window and emission spectrum window moves to
the peak wavelength position.
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Fig. 5-18
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5.9 Data Printout

Printout can be provided even when the function for automatic printout
after measurement is not used. The following two procedures are
available.

(1)  Click on the spectrum window, and the circumference turns blue.
In this status, select the Print command from the File menu.

Or click the =) (print) button on the toolbar. The field active
on the data processing window (e.g., @ in Fig. 5-11) will be
printed. What is displayed by clicking the Print Preview
command in the File menu will be printed.
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Fig. 5-19



5.9

Report
(2) Select the Report command in the Data menu. Or click the
button on the toolbar. The Print Preview window will appear as
shown below, so click Print. Printout items should be selected
at the Report tab in Spectrum Properties beforehand.

salutions - [MaphthaleneSnm_2400mm. FD3,Snm_2400nm]

MestPage | “e0 0 | TwoPage | Zaamin (T |

Rapat a5, RO

Lil‘i!liﬂE!EiiiﬁﬂEEE‘E#IXK?&IEE!E!!EI!

Fig. 5-20

NOTE: If characters overflow from the print frame in repeat
measurement or in overlaying, then change the printing
orientation from vertical (Portrait) to horizontal (Landscape) at
the Report tab in Fig. 5-21.
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Select the items to be printed in the following procedure.

Click the button, and the Spectrum Properties window will appear.
2

Select the Report tab, and the window in Fig. 5-21 will open.
2

In this window, select desired print items.

Spectrum Properties

Dizplay l Axes ] Font ] Contour/Bird'z-epe View ]
Linez/FPointz ] Info ] Scan 1 Proceszing Feport
Dutput JF'rintFlepu:urt j Orientation | Partrait -
~ Prnt itemz -

¥ Include date
W Include instrument W Include peak table

Excitatior  Emizzion

* Cant
ket Interval:j,:‘_ nm 0 Hm

" Bird's-eye view

" Contour and Bird's-eye view Start: ]?L:: LI UL [0
o0 onm ] [T

* Contaur and S pectum End:

- Printer Font —
Face name: M5 Sanz Senf

Foint zsize: 8.0 Select ..
oK | Cancel | | Help

Fig. 5-21
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6. 3-D TIME SCAN
6.1 Flow of Operation

This section explains the parameter setting and operating method for 3-
D time scan. Measurement proceeds along the following flow.

)

Method setting

Click e button and set your analytical conditions.
o —
e e T e Scanrange
(See 6.2)) T =7 &. =3 | o Datamode
g R m L e Scan speed, etc.

[ -
Sample name/ Click ZLJ button.
Sample/Comment 5]
comment input wewe [ | & Sample name
””””””” e Auto File
(See 6.3) ¢ File name, etc.
Flenane  [E\Fiogan FlesFL Sobfionsdell  elct |
oK Cancel Heo |
Measurement Seta SM:TNG-
(See 6.4.) Click \E‘ button to execute wavelength scan.
Data processing * Spectrum tracing
o Peak detection
(See Section 7.)
Report
Result output in report Click button. Measurement result will be displayed
(See 6.9) in a report format.
ee 6.9. o —

e

Fig. 6-1 Operational Flow (3-D time scan)



6.2 Creating an Analysis Method

6.2 Creating an Analysis Method

Set the analytical conditions (method) prior to measurement.

(1)

Method

Click the e button on the Measurement toolbar. The window

in Fig. 6-2 appears.
(Or select the Method command from the Edit menu.)

Analysis Method
General l Instrument] Monitor] Processing] Heport]
teazurement: |EEERE Load...
Operatar: 1Administrator Save
Instrument; IF-?DEID FL 5pectrophaotometer Save A
Sampling: | Fitz _']
Carnremts:
’T‘ Cancel | Help

)

Fig. 6-2 Analysis Method

On the Analysis Method window, analytical conditions for the 3-D
time scan mode can be set. The following tabs are provided on
this window. These tabs are detailed on the subsequent pages.
e General

e Instrument

e Monitor

e Processing

e Report



6.2.1 General Tab

General l Instrument] Monit0r1 Processing] Heport]

6.2.1

The parameters shown in Fig. 6-3 are provided at the General tab.
For the settable range of each parameter, refer to Appendix G.

Analysis Method

teazurement; |30 Time scan _:J &’ Load...

wavelength scan

Operator: Time scan G’ Save

Phiotametry

i ERATES e_y Savei
Sampling: | lorie ;]

Commemts:

k. | Cancel | Lol Help

Fig. 6-3 General Tab

Measurement (mode)

A measurement mode is selectable. Here, select “3-D Time
scan.”

For Wavelength scan, Time scan, Photometry and 3-D Scan, refer
to Sections 2, 3, 4 and 5, respectively.

Operator
Enter an operator name.

Instrument
The name of the connected instrument is indicated.

Sampling
- Standard
Indicates that samples are to be exchanged manually.

Comments
Enter a description or notes on measuring conditions.
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Load

Click this button to read out saved analytical conditions.

Upon clicking, the file opening window appears. So, select an
analytical condition file.

Save

When you click this button after setting the parameters, the
analytical conditions can be saved by overwriting. In case of a
new analysis method, clicking this button displays the “Save As”
window. You must enter a file name for saving in this window.

Save As
Click this button for renaming the set conditions for saving.
The “Save As” window appears, so enter a file name.



6.2.2

Instrument
Tab

6.2.2

The window shown below is based on that 3-D Time scan is specified
for Measurement at the General tab. When you click the Instrument
tab, the window in Fig. 6-4 appears.

For the settable range of each parameter, refer to Appendix G.

o 222999999

QLRRPPLES

Fig. 6-4 Instrument Tab

Scan mode

Select a scan mode here. In case of Synchronous, the abscissa
of the graph stands for excitation wavelength. The unit indication
of the abscissa becomes ‘EX/EM (nm).’

Data mode

Select a data mode. The Phosphorescence mode is for acquiring
only phosphorescence after extinction of excitation beam while
turning a chopper on the excitation side.

Chopping speed

Select a chopping speed. Setting is allowed when
Phosphorescence is selected for Data mode.

The Phosphorescence mode is for acquiring only phosphorescence
after extinction of excitation beam while turning a chopper on the
excitation side. An increase in chopping speed makes the
chopper turns faster.
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10

11

12

13

14

EM WL

For the Excitation scan mode, enter the fixed wavelength on the
emission side . For the Synchronous scan mode, enter the start
wavelength on the emission side.

EX Start WL

This is the start wavelength on the excitation side in wavelength
scan. Enter the shorter wavelength side of measuring wavelength
range.

EX End WL

This is the end wavelength on the excitation side in wavelength
scan. Enter the longer wavelength side of measuring wavelength
range.

EX WL
For the Emission scan mode, enter the fixed wavelength on the
excitation side.

EM Start WL

This is the start wavelength on the emission side in wavelength
scan. Enter the shorter wavelength side of measuring wavelength
range.

EM End WL

This is the end wavelength on the emission side in wavelength
scan. Enter the longer wavelength side of measuring wavelength
range.

Scan speed
Set a scan speed.

EX Slit
Select a slit width on the excitation side.

EM Slit
Select a slit width on the emission side.

PMT Voltage

A function for controlling the voltage of the photomultiplier detector
(photomultiplier tube).  As a reference, changing from 400 V to
700 V increases the data value about two digits and changing from
700 V to 950 V increases it about 1 digit.

When a check mark is put for PMT Voltage 0-1000V, the
photomultiplier voltage is settable within a range from 0 to 1000 V.

PMT Voltage 0-1000V
When a check mark is put in this box, the photomultiplier voltage is
settable within a range from 0 to 1000 V.



15

16

17

18

19

20

21

6.2.2

Response
When “Auto” is selected, response will be set automatically
depending on scan speed. Select “Auto” usually.

Corrected spectra

A function for determining the spectrum inherent to a sample by
correcting the photometer wavelength characteristic using the
saved instrument parameters, following measurement with the
instrument parameters for photometer control. If there are no
instrument parameters for the wavelength range to be measured,
only the wavelength range that allows correction is scanned.

And if there is no wavelength area measurable, an error will occur.
The Instrument Response command is provided in the Utility menu
for operating this function.

When this setting is at ON, “Corrected spectra” appears on the
monitor window. (See Fig. 1-43in 1.6.)

Shutter control

The shutter can automatically be closed in other than measurement
for slowing down sample deterioration due to the energy of
excitation beam and opened when measurement starts.

Replicates
Set the number of repeat measurements.

Cycle time
Set a repetition interval.

Range of corrected spectra
Spectrum correction range is indicated.

Prediction measurement time

The predicted measurement time is indicated.  After change of a
parameter such as scan speed, click the Update button.

The predicted value will then be updated.



6.2 Creating an Analysis Method

6.2.3 Monitor Tab When selecting the Monitor tab, the window in Fig. 6-5 appears.
For the settable range of each parameter, refer to Appendix G.

Analysis Method

General] Instrument  Monitor ] Processing] Heport]

Y iz
1 Max [1000
2 Mir: |0

3 Contour interval: 11 i]

¥ Open data processing window after data acquisition

5 I~ Print report after data acquizition

QK. | Cancel | Help

Fig. 6-5 Monitor Tab

Assign the following parameters.

1 Y-Axis Max (maximum)
Enter a maximum value for Y-axis on the monitor window.

2 Y-Axis Min (minimum)
Enter a minimum value for Y-axis on the monitor window.

3 Contour interval
Function for setting intervals of drawing contour lines.

4  Open data processing window after data acquisition
Select whether or not to conduct data processing after sample
measurement. When selected (check mark is applied), an icon

(as shown in ) is displayed for the data
processing window at the end of measurement. And by opening
this icon, data processing such as peak detection is available.



6.2.3

NOTE: When the remaining memory capacity of PC in operation is
very small (system resource is less than 20%), the data
processing window will not open even if this item is turned ON.
Either close the presently opened data processing window or
restart the FL Solutions program.

5  Print report after data acquisition
Select whether or not to print a report after sample measurement.
When selected (check mark is applied), printing will be made
automatically after measurement. The items set at the Report tab
will be printed. When this item is not selected, data processing is
allowed by reading out a file via [File] - [Open].
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6.2.4 Processing
Tab

Peak Finding
o > Integration method: W Threshold: ,17
Sensitivity: |1 - ]
(618 | Cancel | Spply Help

On selection of the Processing tab, the window in Fig. 6-6 will be
displayed.
For the settable range of each parameter, refer to Appendix G.

Analysis Method

General] Instrument1 Maritor  Processing ] F!eport]

Fig. 6-6 Processing Tab

1 Peak Finding: Integration method
Select an integration method for the peaks to be displayed in the
data processing window.

2 Threshold
Set a detection limit for the photometric value axis of peak and
valley. Peaks or valleys below the setting will not be detected.

3 Sensitivity
Select the number of data points in the horizontal axis direction
(abscissa). For detecting sharp peaks, select a sensitivity value of
“1.”  Or select “8” for detecting broad peaks.



6.2.5 Report Tab

o+

Select the Report tab, and the window in Fig. 6-7 will appear.
For the settable range of each parameter, refer to Appendix G.

Analysis Method

General] Instrument] Monitor] Processing Feport l

Ise print generator sheet

&

W Include date

W Include instrument

=W Include graph - [ it Jrsting —
Time wave
& Cont
e Imterval: 11 g I i

" Bird's-eye view

" Contour and Bird's-eye view Start i g ] 2
7 Cantaur and Spectm End: 37 T 0 nm

=P Fririter Fant
Face name: M35 Sans Senf

Paint gize: 8.0

Select...

_:J Origntation | Portrait -

6.2.5

QK | Cancel |

Help

Fig. 6-7 Report Tab

1 Output

e Print Report

A report will be printed.  For printing method, refer to 6.9.

e Use Microsoft(R) Excel

Data will be transferred to Microsoft™ Excel.

method, refer to 7.13.

e Use print generator sheet

Select this method for using the report generator (option).

For usage, refer to the instruction manual of the report

generator.

2 Orientation
Selectable when Print Report is chosen for Output.
Select a printing orientation.  Either Portrait or Landscape

orientation is selectable. When the Landscape orientation is

selected, date and method can be printed.

For transferring
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3 Print items (printable/transferable items)

Include date
Include instrument

Include graph
When you put a check mark for this item, any of the graphs
listed below is selectable.

¢ Contour

¢ Bird's-eye view

¢ Contour and Bird’s-eye view
¢ Contour and Spectrum
Data listing

¢ Interval

¢ Start

¢ End

These parameters are settable when “Use Microsoft(R) Excel”
or “Use print generator sheet” is specified for Output.

For time scan, make entries for Interval, Start and End.

For wavelength scan, make entries for Interval, Start and End.

4  Printer Font
Click the Select button for changing the font to be used in the
report.
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6.3 Defining Your Samples

A sample must be defined in the following procedure before
measurement.

=
(1)  Click the i (sample name/comment input) button on the

)

@)

Measurement toolbar. The window in Fig. 6-8 will appear.

SamplefComment
Sample name
Comment
v AutaFile [~ &lto JCAMP-D e
[ Auto Test file
[ Auta Meta fils
File name iE:\Proglam FileshFL Solutions deflt Select .
Ok | Cancel | Help |

Fig. 6-8

Make entries for Sample name and Comment.
Maximum number of enterable characters (half-size)
Sample name: 40 characters
Comment . 255 characters

For automatic saving, put a check mark in the “Auto File” box to
specify a file name. First click the Select button, and then
specify a saving location and enter a file name.
When you put a check mark at each head of “Auto Text file” and
“Auto Meta file” after turning on “Auto File,” 3-D time scan data
can be saved automatically in the following file formats as soon
as this data is automatically saved.

o ASCII text file (*.txt)

e Graph meta file (*.wmf)
The data will be saved in the file name entered for “File name.”

After completion of setting, click OK.



6.4 Conducting Measurement

6.4 Conducting Measurement

(1)  Make sure an analysis method has been set and a sample has
been defined. (Refer to “6.2 Creating an Analysis Method” and
“6.3 Defining Your Samples.”)

(2) Setasample in the sample compartment and click the @
button on the Measurement toolbar to start measurement.
(See @ in Fig. 6-9.)
On this monitor window, the X and Y axes stand for the EM-side
wavelength and time (s), respectively.

22 1 Selutiars - [ 7000 I Spectraphatometer an LSH

o £3 ow pecrhoonets lok (b Wedw teb

D)|o|cklkd| )] < | S 2|X7]

= F- 7000 Fl Spectropholometer on LISE

For benly, gress F1

Fig. 6-9 Monitor Window

(3)  For halting the measurement midway, click the @ (stop)
button on the toolbar. (See @ in Fig. 6-9.)

(4) When measurement is completed, the data processing window
appears as shown in Fig. 6-10. This is available only when a
check mark is put for “Open data processing window after data
acquisition” at the ‘Monitor’ tab of Analysis Method. (See @ in
Fig. 6-5.)

The measured data will be saved automatically when auto saving
is selected.
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If auto saving is not selected, select the “Save As” command from
the File menu and save the data. Opening the saved data file
will display the data processing window as shown below.

@ Time scan spectrum
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Fig. 6-10 Data Processing Window (3-D time scan)

@  Contour lines
From these contour lines, the time-scan spectrum and emission,
excitation or synchronous spectrum can be read out.
As the cursor is moved, the cursor-specified time scan spectrum
and emission, excitation or synchronous spectrum are displayed

in @ and .

@  Time scan spectrum
A time scan spectrum at the cursor position in D is displayed.
Wavelength and photometric value can be read by selecting the

H|w

“trace” command from the View menu or clicking the button.

©) Emission spectrum (excitation spectrum, synchronous spectrum)

An emission spectrum (excitation spectrum, synchronous
spectrum) at the cursor position in @ is displayed.

Wavelength and photometric value can be read by selecting the

“trace” command from the View menu or clicking the Al button.
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@  Peak table
Peak wavelength and peak height are indicated. For setting

Peak

threshold and sensitivity values, click the © button.

NOTICE: 1. The data measured under the following condition will be
saved automatically in Program Files\FL Solutions\Data.
(Example: C:Program Files\FL Solutions\Data)

(1) Measurement was carried out with “Auto File”
specified and a file name unspecified.

2. The data measured under the following conditions will
be saved automatically in Program Files\FL Solutions.
(Example: C:Program Files\FL Solutions)

(2) There is not an adequate free area in the specified
storage medium (such as floppy disk or MO).
(3) Writing is inhibited.

A file automatically saved under such a condition as above is

named according to the following rule.
Rule 1: When a file name is given to analysis method:
File name of analysis method + serial No. (001,
002, ...)

Rule 2:  When a file name is not given to analysis method:
DEFLT + serial No. (001, 002, ...)
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6.5 Displaying Data in a Bird’s-Eye View

“3-D Time scan” data can be displayed in a bird’s-eye view.

4,
Select the |@| (bird’s-eye view) button on the Spectrum toolbar.
(Or select the bird’s-eye view command from the View menu.)

2 FL Solutions - [Shutter 0L FT3 Shutter 0ff]

W Bl Edt W Data Took  Window

Nk

Hap

& #| 2 & Rt &R

Fig. 6-11

% =

Viewing direction is changeable by clicking “n (from front), Q
4 e

(from rear), il (from left) or @l (from right).

0]
Clicking (contour line diagram) displays a contour line diagram.



6.6 Contour Scale Expansion with Mouse

6.6 Contour Scale Expansion with Mouse

In the contour display of 3-D time scan data, display scale can be

expanded with the mouse. On the Spectrum toolbar, click the g
(contour scale expansion) button. The button is set in the clicked
status.
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Fig. 6-12

Move the mouse cursor onto the contour as shown in Fig. 6-13 and drag
the mouse along an area to be expanded with the left mouse button
held down.
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E. FL Solutions - [Shutter Off.FT3 Shutter Off]
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Fig. 6-13

The area enclosed with the mouse cursor is now expanded as shown in

Fig. 6-14. For restoring the original display, click the LQ (scale
reset) button.
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Fig. 6-14

For using the trace cursor on the contour window, click p again for
returning to the non-clicked status.
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6.7 Auto Scale Display of Data

When you click the |@ (auto scale) button on the data processing
window after completion of measurement or from which the 3-D time
scan data file has been read out, the contour window, excitation
spectrum window and emission spectrum window are displayed in the
auto scale mode as shown in Fig. 6-16.

Fig. 6-15 (Before execution of auto scale)
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Fig. 6-16 (After execution of auto scale)

For restoring the original display, click the ﬁl (scale reset) button.
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6.8 Linking Trace Cursors from Peak Table

On the data processing window where a contour and peak table are
displayed, you may move the mouse cursor onto the peak table and
click the mouse. As a result, each trace cursor on the contour window,
excitation spectrum window and emission spectrum window moves to
the peak wavelength position.
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Fig. 6-17



6.9 Data Printout

6.9 Data Printout

Printout can be provided even when the function for automatic printout
after measurement is not used. The following two procedures are
available.

(1)

Click on the spectrum window, and the circumference turns blue.
In this status, select the Print command from the File menu.

Or click the = (print) button on the toolbar. The field active

on the data processing window (e.g., @ in Fig. 6-10) will be
printed. What is displayed by clicking the Print Preview
command in the File menu will be printed.

)

Fig. 6-18

Report
Select the Report command in the Data menu. Or click the
button on the toolbar. The Print Preview window will appear as
shown below, so click Print. Printout items should be selected
at the Report tab in Spectrum Properties beforehand.



6.9

s FL Solutions - [Shul

Fig. 6-19

NOTE: If characters overflow from the print frame in repeat
measurement or in overlaying, then change the printing
orientation from vertical (Portrait) to horizontal (Landscape) at

the Report tab in Fig. 6-20.



6.9 Data Printout

Select the items to be printed in the following procedure.

Click the button, and the Spectrum Properties window will appear.
\2

Select the Report tab, and the window in Fig. 6-20 will open.
\2

In this window, select desired print items.

S5pectrum Properties

[hzplay ] Aues ] Font ] Contour/Bird'z-epe Wiew ]

Linesz/Pointz 1 Irfo ] Srcan 1 Froceszging Report
Dutpt ]F'rint Repart j Orientation |Landscape -
i~ Print items -

W Include date

W Include instrument

= [nelude graph = Datalsting -
& Time "Wave

e IntervaI:J'{_‘- L l iy
" Bird's-eye view
" Contour and Bird'z-eye wiew Statk: ]‘ = ]'-'-'"-' Hl
" Contour and Spectum End: ] g 1 i

- Printer Font —
Face name: MS Sanz Serf

Faint size; a0 Selact...
ok | camet | sy | Hep

Fig. 6-20



7. DATA PROCESSING
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This section explains the operation procedures for data processing after
measurement.

7.1 Loading of Data

Load saved data in the following procedure.

(1)  Click the

|

=

as in Fig. 7-1 will appear.
(Or select the Open command from the File menu.)

(open) button on the Standard toolbar.

A window

Lok in: I ) Data

[ EEE

22 cheys{ & DEKI0P 2 sooz.ros
e [} My Documents 2 5 FDS
_ _é My Computer : ;
b SOV M 3% Floppy (4]
[ : : Tool button
Bchyst o Local Disk [C)
i% chryss ) CO Diive (D)
Pchrysd  cw Local Disk [E))
[ [ Program Files o
| <_-___. I3 FL Solutions ——— ?I
[ &k
ord | OB 0
Files of twpe; ]FL Wwavelenath Scan Files [*.fds) j Cancel
._:-

(2) The window (Fig. 7-1) has four tool buttons.
tool buttons and their functions.

Fig. 7-1

Table 7-1 lists the

Table 7-1 Tool Buttons in Open Window
Tool Function Tool Function
Button Button
Moves to the - Creates a new
= previously 5 folder.
displayed folder.
Displays a Lists the following

hierarchical folder
at the next higher
level.

.'

display menu items:
Thumbnails, Tiles,
Icons, List and
Details.
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Loading of Data

NOTE: A file cannot be opened newly when the remaining memory

@)

(4)

®)

capacity of PC in operation is very small (the system resource
is less than 20%). Either close the presently opened data
processing window or restart the FL Solutions program.

Specify a folder containing a file to be loaded in “Look in.”
For example, specify Program Files = FL Solutions = Data in
the local disk. (Referto @ in Fig. 7-1.)

Select a file type in “Files of type.”
The following file types are selectable.
o Wavelength scan file (*.fds)

e Time scan file (*.fdt)

e Photometry file (*.fdq)

e 3-D scan file (*.fd3)

e 3-D time scan file (*.ft3)

e Analysis method file (*.flm)

e Sample table file (*.fls)

e Report file (*.flr)

o Allfiles (*.*)

The files of the selected type will be listed. (Referto @ in Fig.
7-1.)

Select afile. The selected file is highlighted in blue. (Refer to
@ in Fig. 7-1.)
The following two methods are available for selecting multiple
files.
Method 1: Click the first file and select the subsequent ones
with the [{] button while holding down the Shift key.
Method 2:  Click each file while holding down the Ctrl key.



(6)

After completion of selection, click Open. (Referto @ in Fig.
7-1.) The selected file will open as shown in Fig. 7-2.

Fig. 7-2

71



7.2 Spectrum Tracing

7.2 Spectrum Tracing

This function is used to read the photometric value at a certain
wavelength on the measured spectrum.

For spectrum tracing, it is required to bring the trace cursor onto the
displayed spectrum in the following two ways.

(1)  Click the A (trace cursor) button on the Spectrum toolbar.

A trace cursor appears on the spectrum. The wavelength and
photometric value at the cursor position are indicated at the upper
left in Fig. 7-3.

22 FL Salutions | [Nephtheleno240nm. FDS]

Nephihesione? Alinm{E b}

(¥ 5

—

2 “\\
\ N\ Trace cursor ™

T T T T — 1
a0 3850 400 450 sap ™™

1 JIEd\'IDsa]- m‘\};l‘e‘;dm! W aleyf(! nl;l == — ——=—
25689 3636 Q588
7916 148 a7
.28 5000 27
|
or Help, press 1]
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(2)  Bring the mouse pointer onto the displayed spectrum and right-
click the mouse. A menu box as in Fig. 7-4 will appear.
Select “Trace” from the menu box.

22 L Solutions - [Naphthaleno240nm.FO5]
B Fbe Eill Vemw Dsts Tonk Wawhe Help

Dl )| &) 5] 20| ) a
Haphthalzne2dlnmiEh)
.0_ Eq

1
. Trace “Regart
" =
” \ N rr— s
e \ s I Menu i
— b Smaath
504 i OX Ty
40 Deriv
3 /' Sk
: Reset fores ™ ._.....,..j"\'
30 Auvssls k.
20+ #rcpaites | e
Area
1 &
i - - -
T L T T 1
250 a0 1850 400 450 sap ™™
|_..._.._.._.._....._....... — e S—E————ry———— -':
(Mo " Staniom)  Apesiiel | Crdvm | HeiDarsl | Valenel | ValesData =
i 1 25040 3595 36 2585 336 o5
2 1 e 4145 798 4146 57
2 LIEE 4275 500.0 7.25 5000 2097
|
o el press 1
Fig. 7-4

(3)  The trace cursor can be moved in the following two ways.

@ Moving by mouse
Bring the mouse pointer to the trace cursor position and
move the cursor to a position for readout with the mouse
while holding down its left button.

@ Moving by arrow keys on keyboard
By clicking the [«-] or [>] key, the trace cursor moves in the
corresponding direction.



7.3 Scale Change

7.3 Scale Change

You can change the X and Y-axis scales of data.
For scale change, the following three methods are available.

7.3.1

Change by
Using Axes
Tab

Click the (properties) button on the Processing toolbar.

The Spectrum Properties window will open.
Click the Axes tab. A tab page as in Fig. 7-5 will appear.

Spectrum Properties

- ¥4 iz(nm) 5 Aaiz(D ata)
aw (500 Max: {10.000

Mir: {250 b !D.DDD

&> Default Fange

°|->: s Leabalss

1Automalic ﬂ
Az line every || rifm
Y i line everny ]_—

¥ Az mode: JWaveIength L]

Display  Axes ]Font ] Lines!Poinls] Infar ] Scan ] Processing] Fleportl

= ]

Cancel |

Help

Fig. 7-5 Axes Tab

Enter numerical values in the Maximum and Minimum input boxes for
the X and Y axes. The default values are those saved most recently.

The above page contains the following setting items.

1 XAxis

Enter minimum and maximum values for the X axis.

2 Y Axis

Enter minimum and maximum values for the Y axis.

3 Default Range

This button returns the X and Y axes to the default values.

4 Axis Labels

Make your selection for the X and Y axis labels from the following
three: Automatic, Label high, low, and medium values and Use

fixed increment.




7.3.2

7.3.2 Change by Right-click the mouse on the spectrum window. A menu box as in Fig.
Right-clicking 7-6 will appear. Select “Scale” from the menu box.
Mouse

=2 FL Salutions - [Nephthelene240nm. FDS]

Meptthalene2d4inmTh) Eq
Repart
=
R
Trace -
Scale SR
= Smasath
| M
J i
T T T T z 1 3
250 0 50 400 50 sao "] B
I ] [iCs
| Mo Statinen] | Apesin] | Erndnml | HeightDiats] | Visbelnaad | ValeDiaa| | ==
1 25040 3596 36 585 336 o5
2 338 aME 4145 798 4146 57
2 LIEE 4276 500.0 7.25 5000 2097
or Help, press £1 = = — — ~
Fig. 7-6

A window as in Fig. 7-7 will appear. The window contains the same
setting items as in 7.3.1.

Scale |EI

Ares ]
— % Audiz[nm] — 1 7 Awis(Data]- ~

R kaw: 110.000
|
Mir, {250 bin: 1D.EIEIEI
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iz Labels—— —

Automahic _v_]
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iz line every i i
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(0] 8 | Cancel 1 Sppl 1 Help

Fig. 7-7



7.3 Scale Change

7.3.3 Change by
Using Left
Mouse Button

(1)

)

The scale can be expanded with the left button of the mouse.
Bring the trace cursor onto the spectrum window (Fig. 7-3).

Specify an area to be expanded.

down the left mouse button, and then release the button.
The area will be expanded.
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Fig. 7-8

=2 FL Solutioms - [Napht halene240nm. FO5]
B Bl £ Yew Data Tnck Window el

D)es okl | G| | &] @) 2B R[5 ]|

e 4134 Dats 5020

HaphthalenaZ40nmEM)
2 -
AT
-
70 . el R
\\\ =l =
.- e st
50
a-
103
|~ o e - - ' s ™ i
390 s am 110 a5 <0 s a0 1
Wo | Stan] | Acadre] | Evdre] | HeghiDaal | Vil | ValsDws]
1m0 mE  wae e = 0836
2 Wag  maE  MME imE 41k 571
3 HiE  amE w0 TR 5000 wm
ks, press F1

Fig. 7-9

(3)  For returning to the original scale, click the ﬁl button.



7.4

7.4 Change of Graph Axis

The X axis of a graph can be changed on a spectrum.

Click the (properties) button and select the Axes tab.

Spectrum Properties

Display  Axes ]Font ] Lines!Poinls] Infar ] Scan ] Processing] Fleportl
- 74 Biz(nm) Y Aiz(D ata)-

Maw [500 | | Max [10.000
Mire {250 | | min: [0.000

Default Range

[~ Az Labels-
Automatic l.|
A line every 1 rifm
Y i line everny r—
¥ Az mode: ]Wavelength _vJ

Wayve number
QK | Cancel I Lpply Help

Fig. 7-10 Axes Tab

e X Axis mode
The X axis is indicated in either unit below.

¢  Wavelength
Indicated in wavelength (nm).

¢  Wave number
Indicated in wavenumber (Kcm'1, K=1000)
x-A = 10000 (x: Kem™, A: nm)



7.5 Change of Spectral Line

7.5 Change of Spectral Line

G'IV Shyle: 05 ——— ~|

Displa_l,l] Bmps ] Font  Lines/Points llnfo_ ] Scan ] F'rocessing1 Heport]

You can change the line pattern and color of a spectrum. Select the
Lines/Points tab in the Spectrum Properties window. A tab page as in
Fig. 7-11 will appear.

Spectrum Properties

Graph: ] R T _J
Display mode: -
Line pattern: ":ILJ
Foirt stple: | - B4
Ewaad|

Select Color...

Ok | Cancel I ippl Help

Fig. 7-11 Lines/Points Tab

The above page contains the following setting items.

Graph
Select a spectrum for which you want to set a line pattern.

Display mode

Data can be displayed in the following modes.
e line

e point

e line & point

Line pattern
Specify a line pattern such as dotted line or solid line.

Point style
Select a point style to be used for printing or displaying a graph.



7.5

5 Line color
Upon clicking Select Color, the Color window appears.
This window allows you to change the color of spectral line and
point. There are 48 basic colors. By clicking Define Custom
Colors, a smaller window is added on the right side of the Color
window as shown in Fig. 7-12.  You can now add 16 colors.
These colors are usable for the spectral lines and points.
For defining a color, you can enter values for Hue, Sat (saturation),
Lum (luminance), Red, Green and Blue.
Upon completion of the definition, click Add to Custom Colors.
Then select a desired color from the defined ones.

Bazic colors: []

BT EFEMAEE

HMTEfEAENR

ENFEENEN

ENMEEEEER

AN EEEEER

EEENETE

Cusztam colors:

I )

Hug:iﬁ-ﬁ Eed:ﬁ-_

r—rur.r—r_'r_.ru[_- - ﬁat:ﬁ- Ereen:ﬁl—

| Dt Ctston Colare s 5 l ColorSlid I__um:!El_ Elga:;-ﬂ_
k. l Cancel | Add to Cuztom Colors I

Fig. 7-12
6 Style

Specify a line thickness.



7.6 Detection of Spectral Peaks

7.6 Detection of Spectral Peaks

The spectral peaks and valleys are detectable automatically.

Click the \ﬁ‘ (peak detection) button on the Processing toolbar.
A window as in Fig. 7-13 will appear. Set an integration method,
threshold and sensitivity.

(Or select the Peak Finding Parameters command from the Data
menu.)

Peak Finding Parameters

Integration method: |[EEEERTERE Calculate

Threzhold: n.m Cancel

Senzitivity: 1 -

4

Fig. 7-13

1  Integration method
The following three methods are available and any one may be
selected for the peak wavelength. But the area calculation result
indicated in the peak table will vary with the selected method.
e Rectangular
e Trapezoid
e Romberg
For details of each method, refer to APPENDIX D.



7.6

Threshold

Set a detection limit of peak and valley (a difference between the
peak and valley) on the photometric value axis. Peaks and valleys
below the set value will not be detected.

Input range: 0.001 to 1000

Peak

Minimum difference
between peak and valley

Valley

Sensitivity

Select the number of data points in the X-axis direction.

For detection of sharp peaks, select a sensitivity level of “1,” and for

broad peaks, select “8.”

o 1

e 2

o 4
8



7.7 Indication of Peak Information on Spectrum

7.7 Indication of Peak Information on Spectrum

Click the (properties) button on the Processing toolbar and select
the Display tab.
(Or select the Spectrum Properties command from the Edit menu.)

Spectrum Properties

Display l.t‘-\:-:es ] Font ] Lines.n’F'ointsl Irifa ] Scan ] F'rocessing] Heport]

1
W Show trace display
2 [~ Show gridlines
3 = Grid increment: | sjor fies ol J
o by Annotations: |None LJ

MNone
Peak Mumber
Peak WL
Walley Mumber
Walley WL

Peak and Valley Mumber

Peak and Valley W

Peak Data

Walley Data

Peak WL, Peak Data

Wallep WL, Walley Data

Peak WL, Peak Data/ Valley WL, Valley Data

(] 4 | Cancel | Help

Fig. 7-14 Display Tab

1  Show trace display
By putting a check mark here, the trace cursor is displayed to
enable tracing when the data processing window is opened.

2 Show gridlines
By putting a check mark here, the monitor window and data
processing window can be displayed with gridlines.

3 Grid increment
Specify a gridline width. This parameter becomes valid when a
check mark is put at “Show gridlines.”

4 Annotations
Peak information can be indicated on a spectrum. Select items to
be displayed on a spectrum and click OK or Apply.
e None
Only a spectrum is displayed.
e Peak Number
Peak number is indicated on a spectrum.



7.7

e Peak WL
Peak wavelength is indicated on a spectrum.
o Valley Number
Valley number is indicated on a spectrum.
e Valley WL
Valley wavelength is indicated on a spectrum.
e Peak and Valley Number
Peak number and valley number are indicated on a spectrum.
e Peak and Valley WL
Peak wavelength and valley wavelength are indicated on a
spectrum.
e Peak Data
Peak data is indicated on a spectrum.
o Valley Data
Valley data is indicated on a spectrum.
e Peak WL, Peak Data
Peak wavelength and peak data are indicated on a spectrum.
e Valley WL, Valley Data
Valley wavelength and valley data are indicated on a spectrum.
e Peak WL, Peak Data/Valley WL, Valley Data
Peak wavelength, peak data, valley wavelength and valley data
are indicated on a spectrum.

22 FL Salutions - [Naphtheleno240nm. FDS]
¥ B E e [ata Took  Wawhee Help
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4 4148 78 5000 7253 s000 2887

or Help, press 1]

Fig. 7-156 Example of Indication of Peak Wavelength



7.8 Smoothing of Spectrum

7.8 Smoothing of Spectrum

Click the M (smoothing) button on the Processing toolbar.
A window as in Fig. 7-16 will open.
(Or select the Smoothing Parameters command from the Data menu.)

Smoothing Parameters

1 Function type: Savitzkp-Galay -e
p Smoothing arder: j3 j Cancel
3 MNurnber of points: 1? ::J

4 Murnber of tmes: i1 ﬁ

Fig. 7-16

Set the following parameters in the above window.

1 Function type
Select a smoothing method from the following three. For details,
refer to APPENDIX D.
e Savitgky-Golay
e Mean
e Median

2 Smoothing order
Set a smoothing order.
Input range: 2to 4

3 Number of points
Set the number of points to be used in calculation.
Input range: 5 to 101, Initial value: 7

4 Number of times
Set the number of smoothing operations.
Inputrange: 1 to 100

5 Calculate
This button executes smoothing.

For returning to the original status (before calculation), click the ==
(reset) button.



7.9

7.9 Derivative Operation on Spectrum

Deriv

Click the [ (derivative) button on the Processing toolbar. A window
as in Fig. 7-17 will open.
(Or select the Derivative Parameters command from the Data menu.)

Derivative Parametars

1 Drerivative order; 2 :I -e

2 Smoothing order; ﬁ ZI Cancel
3 MNumber of points: |7 :J
4

I Overlay derivative

Fig. 7-17

1 Derivative order
Set a derivative order.
Input range: 1to4

2 Smoothing order
Set a smoothing order.
Input range: 2to 4

3 Number of points
Set the number of data points to be used in calculation.
Input range: 5 to 101, Initial value: 15

4  Overlay derivative
Spectra before and after derivative operation are overlaid for
display. Note that the value on the Y axis is not the one after
derivative operation.

5 Calculate
This button executes derivative operation.

Fro returning to the original status (before calculation), click the ==
(reset) button.



7.10 Overlaid Display of Spectra

7.10 Overlaid Display of Spectra

This function is usable for comparison of two or more spectra and other
purposes.
The following three methods are available.

7.10.1 Insertion from This method is available when two or more spectrum windows are
Window already displayed.

(1)  Select the Overlay command from the Data menu.

(2) Adialog box as in Fig. 7-18 will appear.
The dialog box indicates a sample name for the presently
displayed spectrum.

BENZENE1.FDS

Spectra:

Benzene(EM]

0—> Frarn the wiridows...
From the files...

Fig. 7-18

(3)  Click From the windows. A window as in Fig. 7-19 will appear.
(Referto @ in Fig. 7-18.)
A list of the sample names for the presently displayed spectra is
indicated in the left box, and a list of the overlaid sample names in
the right box.

Overlay X

BercermlEMIBENCENE LFUG) [erermit MIBENZENE | P31

nset > |

< Dinlete

= Cincd

Fig. 7-19
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(4)  Select a sample name from the left box. The selected sample
name will be highlighted in blue. (Referto @ in Fig. 7-20.)

(5)  Click the Insert >> button. (Referto @ in Fig. 7-20.)

3]

Bercermit MIBENZENE | D3I

Fig. 7-20

(6) The selected sample name will be added as shown in Fig. 7-21.
(Referto @ in Fig. 7-21.)

(7) Click OK. (Referto ® in Fig. 7-21.)

1]

Overlay

Beruermit MEEENZENE | FUS|
DerceralMIBENZENE2FTSE

Fig. 7-21



7.10 Overlaid Display of Spectra

(8) Two spectra will be overlaid on the data processing window.
At the same time, a dialog box as in Fig. 7-22 will open.
Click Close. (Referto ® in Fig. 7-22.)

BENZENE1.FDS

Spectra:

Benzene(EM Clase ﬂ- -e

Fram the windows...
From the files...

Delete ﬂ:’

Fig. 7-22

(9) To delete a spectrum, click the corresponding sample name in
the above Spectra list. (Referto @ in Fig. 7-22.) When the
clicked sample name is highlighted in blue, the Delete button
becomes active. Click the Delete button. (Refer to in Fig.
7-22))

7.10.2 Insertion from This method overlays spectra by reading them from the already saved
File files.

(1)  Select the Overlay command from the Data menu.

(2) Adialog box as in Fig. 7-23 will appear.

BENZENE1.FDS

Spectra:

Benzene(EM]

Framm the windows...
o-» Fram the files... 1

Fig. 7-23

(3)  Click From the files in Fig. 7-23. (Referto D in Fig. 7-23).
A window as in Fig. 7-24 will open.



7.10.2

(4)  Select a file name for overlaid display and click Open. (Refer to

@ in Fig. 7-24.)

Open @
Laok jr: ]U Data _vJ o &% ER-

'&Z EEMZEME1.FDS 4 chrysenenns. FDS ¢ sample FDS

|1 BENZENEZ FDS {4 chrysene006.FDS {4 o1 FOS

1% chrysens001 FDS ¥ DEFLTOO1.FOS {42 S0z, Fos

|1 chrysene002.FOS ¥ DEFLTODZ FDS fisnFDs

|1 chrysens003.FOS 42 Maphthalenez40nm.FOS

|42 chrysenennd FOS 12 Ovalene.FOS

| Z
Files of type: | FL ‘wawelength Scan Files [*.fds) | Cancel

Fig. 7-24

(5)  Two spectra will be overlaid on the data processing window.
At the same time, a dialog box as in Fig. 7-25 will appear.
Click the Close button. (Referto Q in Fig. 7-25.)

BENZENE1.FDS

Spectra:

Benzens(EM]

Framm the windows... l
From the files... 1
Delete ﬂ- -e

Fig. 7-25

(6) To delete a spectrum, click the corresponding sample name in
the Spectra list. (Referto @ in Fig. 7-25.) When the clicked
sample name is highlighted in blue, the Delete button becomes
active. Click the Delete button. (Referto ® in Fig. 7-25.)



7.10 Overlaid Display of Spectra

7.10.3 Direct Drag- This method is available when two kinds of spectrum windows (already
and-Drop processed windows) are displayed on the screen.
Operation

2 FL Soluthons - BENZENER.FDS

e B Yew [ots Took Windw Help

Olslsul w8 5| 9l ol sl wl

=

e 4750 Dera 9130

Staniem] | Apesfom] | Endiom] | HeighuDatal | Valsyfom)
g? T el L] 6

wan %26 1457
e & ax
22 e 15
__&n TR

For Help, press Fi

(1)  Drag the blue frame of a spectrum in the following procedure.
(Referto @ in Fig. 7-26.)
Move the arrow mouse pointer to the blue frame.
Click the left button of the mouse.

The mouse pointer will change to ®

(2)  While holding down the left mouse button, bring the mouse
pointer onto a spectrum to be overlaid. (Referto @ in Fig.
7-26). When the mouse pointer changes as shown in Fig. 7-27,
drop the mouse (release the left mouse button).

N

Fig. 7-27

Open files as in 7.10.3, click a spectrum to be overlaid and press Ctrl +
C on the keyboard or select the Copy command from the Edit menu.
Click the spectrum on which overlaying is desired and paste the first
spectrum by Ctrl + V to complete overlaying.



7.10.4 Selection of
Spectra from
Overlay
Window

7.10.4

This method allows you to display only the spectra selected from
overlaid ones.

(1)  Click the I@ (display spectra) button on the Spectrum toolbar.
A window as in Fig. 7-28 will appear.

(2) Select a desired sample name from the Visible Spectra list.
The selected sample name will be highlighted in blue. (Refer to
@ in Fig. 7-28.)
(Multiple spectra are selectable by clicking the left button of the
mouse on the desired sample names while holding down the Shift
key.)

(3)  Click the OK button. (Referto @ in Fig. 7-28.)

(4)  Only the selected spectra will be displayed on the spectrum
window. In this example, spectrum No. 4 will be displayed.
This spectrum is not printed, but the sample name, analysis
method, etc. are printed.

Display Spectra
Yizible Spectra l
Moo | Sample | Filename
1 Benzens(EM] BEMZEMEZ.FDS
2 Benzens[EM)] BEMZEMET.FDS
3 Ovalene-1[EM] Ovalene FDS
4 T[EM] i achzene014.FOS = 'o

o— -){ (] 4 | Cancel I Apply ‘ Help

Fig. 7-28
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7.11 Arithmetic Operation between Spectra

Shown here is an example of obtaining the difference between two
overlaid spectra.

Click the \ﬁ‘ (spectral calculation) button on the Processing toolbar.
The Spectral Arithmetic window will open as shown in Fig. 7-29.
(Or select the Spectral Arithmetic command from the Data menu.)

Spectral Arithme® ©

ame 3754 DalalE3.80
Benzene(EM)

a0

200, NR

e W e \/‘

1 S T
o e

250 300 350 a0 450 Gl

?0

E=nizevielEM|[BENZENET . FO 5]

BenzeneEMIEENZENE 2 FOIG)

Fantn(:i' ] 3 LeH [ Specital Arichmetic

m Caicuiale | i |

Hels | Cacdl |

Fig. 7-29

(1)  The sample names for the files opened in the window (file names
in parentheses) are listed. From this list, select a file for
arithmetic operation. (Referto D in Fig. 7-29.)

(2)  The spectrum selected in (1) is displayed. (Referto @ in Fig.
7-29.)

(3)  Set a factor for the spectrum selected in (1). (Referto @ in Fig.
7-29.)

(4)  For multiplying the spectrum by the factor, click Calculate.
(Referto @ in Fig. 7-29.)

(5)  For arithmetic operation between two spectra, put a check mark
in the Spectra Arithmetic check box. (Referto ® in Fig. 7-29.)
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The sample names for the files opened in the window (file names
in parentheses) are listed. From this list, select another file for

arithmetic operation.

(7)
7-30.)

The spectrum selected in (6) is displayed.

(Referto ® in Fig. 7-30.)

(Referto @ in Fig.

Spectral Arithmetic E

Fantwh.EIUD _‘—] e

SRR

e 3754 Dala 5360

Benzenz(EM)

JJ\J\M\/‘

250 300 350

400

T
450

Bisrizerie|EN|[BENEENE] FOS)
Bienzene[EMIE ENZENE 2 FOVE)

e A5 Data 0T

O—-} Fazoef 1000 —] times

o

v

B-enz'ene['E !\_-1"]

¥ Specrtal Anthretic |+ =
-

e I
250 300 3a0

400

450

BenzenelEMIBENZENET FOS
|ER B ENZENE 2 FOIS

Cancel

Set a factor for the spectrum selected in (6).

Select a mathematical operator for the two spectra.

(Refer to @ in Fig.

(Referto @

+: Addition, -: Subtraction, *: Multiplication, /: Division

(8)
7-30.)
(9)
in Fig. 7-30.)
(10)

(Refer to in

Fig. 7-30.)

-25

After setting of a mathematical operator, click Calculate.
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(11) The result of arithmetic operation is displayed as shown in Fig.
7-31. (Referto @ in Fig. 7-31.)

Spectral Arithmetic
Famum hmas Roeudl
ame 3754 Dala £3.00 e 3754 Diata B0.61
Benzenz(EM) Benzenz[EM)
ano 4

200
100 J\p;l ,JM 3004
i

IE = -
Berizene|EMJIE ENZENE 2 OIS 280
Famui] E timee ¥ Specrtal Anthretic [+ = ]
o 54 DanEi07 i
. BememsEMY ’\

""I""|.""I' T e L L S e
250 300 350 400 450 500 50 300 380 400 450 =1

e AL e e s e 1
250 300 350 400 450 500
1B 5

Fig. 7-31 After Arithmetic Operation

(12) Click Save As. The result of calculation can be saved in file.
(Refer to @ in Fig. 7-31.)
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7.12 Area Calculation

An area value is obtainable by integration in the specified range of the
presently displayed spectrum.

Click the \%‘ (area calculation) button on the Processing toolbar.

A window as in Fig. 7-32 will appear.
(Or select the Area command from the Data menu.)

Area §|

Maphthalene240nm FOS

Calculion range

nm: 375.4  Data: 1768

Nap hthalena24n m'('E M)

!3—- End 5000 nim

3—: Calcuate
?_- S-I:ixx:ecx
o o O
iy SefEEns
4__ [53=51+52]
3—_ Awe(53) ] *****
2_- W Print spectium
‘I_
U‘u'| ‘ Help
250 300 350 400 450 so0 & | | ke
Fig. 7-32
7.12.1 Setting of The range for area calculation is settable in the following two ways.
Calculation
Range (1)  Setting by Moving Cursor

@ Click the Start button. (Referto @ in Fig. 7-33.)
Move the trace cursor to a desired start wavelength on the
spectrum (refer to 2 in Fig. 7-33), and then click the right
button of the mouse.

@ Click the End button. (Referto @ in Fig. 7-33.) Move the
trace cursor to a desired end wavelength on the spectrum
(referto @ in Fig. 7-33), and then click the right mouse
button.
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@ Click the Calculate button. The result of calculation will be
indicated. (Referto ® in Fig. 7-33.)

Area rs_?|
Maphthalene240nm FDS
v (5000 Dato: 2,097 1 | Calculation rznge
10.— Napﬁt'ualéne!Z'éanm'('E-l\d) Start W i
9- 5000 nm
B e Caleilte!
o 51-[Bagagz
6_
52= [22691
L .
5= o e Calculation
; result
4- [53=51+52)
3- fwei53) [BE30
2- / Ao
: ¥ Print spectrum
‘]_
D||| Rtk | Heb |
nm
250 300 350 400 450 500 6E | | e
Fig. 7-33

(2)  Setting by Entering Numerical Value

@ Enter a desired start wavelength in the Start input box from
the keyboard.

@ Enter a desired end wavelength in the End input box from
the keyboard.

@ Click the Calculate button. The result of calculation will be
indicated.
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(3)  The principle of area calculation is shown below.

o r\\DZ
D / \L

A

... LoD

_ AN
Section end -~ Section start
wavelength Specified range wavelength
‘ S, L( Sq
WL, WL, WL, WL,

Fig. 7-34 Principle of Calculation

The elements (D to D,,) of a spectrum are subjected to the
following calculation for obtaining an area value.

S;3 =81 +S8,=5,+S.+ Sy
={D; + D3+ - Dy2 + Dpq + (D + Dp)/2+AN

Sz =Sp + S4
= [(Dy + Dn)*{AL* (n = 1)}])/2
= [(D4 + Dy)*{section start wavelength (WL,) —
section end wavelength (WL,)}}/2

$1=8;-5;
D,: Spectral data at section start wavelength
D.. Spectral data at section end wavelength
A)\:  Sampling interval

In the time scan mode, change as follows.
Start wavelength (WL;) — End time (T,)
End wavelength (WL,) — Start time (T,)
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7.12.2 Printing of The result of area calculation can be printed out.
Calculation
Result (1)  To print a spectrum and the result of area calculation, put a check

)

mark at “Print spectrum.” (Referto (D in Fig. 7-35.) To avoid
printing a spectrum, remove the check mark.

Click Print to start printing. (Referto @ in Fig. 7-35.)
Upon execution of printing, the Area window will close.
Arvea
The same window can be called up by clicking the B (area
calculation) button on the Processing toolbar.
Area f¥|
Maphthalene240nm FDS
pe EODO Dot 2007 Calculgion 1anae
1= Napﬁt'ualéne!Z'éanm'('E-l\d) Start 3|04 nm
!3—- End 500.0 (]
g
i et
g 51= 643433
o 52-= [2z2891
5 53= [Br2184
4= [53=51+52]
3= Ave[53) ]5.830
P o
E ¥ Print zpectrum
‘]_
D- S il Frint ‘ Help
250 300 350 g e

Fig. 7-35

10.05
00
8.0 ]
7.0=
6.0
5.0 3

4.0

3.0

20

1.0

0.0 T T
250 300
Area Calculation

Calculation Range : 350.4 - 500.0 nm
S1=649.493

S2=222691

S3=872.184

(S3=51+52)
Ave(S3) = 5.830

Fig. 7-36 Example of Printout (with spectrum record)
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(3)  Upon clicking the OK button after calculation (refer to @ in Fig.
7-35), its result is saved although the Area window is closed.

(4)  The result of calculation is reset by clicking the Y (reset)
button on the Processing toolbar with the data processing window
displayed. Upon calling up the Area window again, therefore,
e will be indicated in each result box.

NOTE: Upon execution of file saving after area calculation, its result is
also saved in a file. So a numerical value is indicated in each
result box when the Area window is called up. These values
cannot be erased by clicking the reset button because they are
saved in the computer.
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7.12.3 Scale
Expansion

For expanding the scale in the Area window, use the left button of the

mouse.

(1)  Asshown in Fig. 7-37, specify an area to be expanded by drawing
a rectangle with the mouse while holding down its left button on a
spectrum.

Area @
Maphthalene240am FDS
v 408 DatE075 Calcutation range
S MNaphthalene24dnm(EM) i Z00  m
9—- End i&]DD nm
3—_ Calculge
B 52 1m—‘
B s
4= [53=51+52]
s Aue(s3) [
2__ V' Frint spectrum
i
[ —
250 0o 380 400 450 500 b cwes |
Fig. 7-37

(2) Then release the left button. The specified area will be

expanded as shown in Fig. 7-38.
Area @
Maphthalene240am FDS
pen 4428 DatxE26s Caleuiation range
) “Naphthalene240nmiEM) Z00  m
8'0_; /\ End i&]DD nm
?_D—? \ Calculzte
3 e BT
5.0 [ 52 fem
3 sgefeee
] [53=51+52]
b0+
3 Ave[53] [
4.D—§ / ¥ Frirt spectrum
T Help
: | . . . . i S R
340 400 410 420 430 440 b cwes |
Fig. 7-38
(3)  Double clicking the left mouse button on the spectrum returns the

scale to the original one.
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7.13 Transfer of Data to Microsoft(R) Excel

Measured data can be transferred to a worksheet of Microsoft(R) Excel
in the following procedure.

o
(1)  Click the (properties) button and select the Report tab.
A tab page as in Fig. 7-39 will open. Select “Use Microsoft(R)
Excel” for Output. Also select data to be transferred (peak table,
data listing, etc. in case of wavelength scan). Then click OK.

Spectrum Properiies E]

Display] Aues ] Font ] Lines.-"F'oints; Infa | Scan ] Processing - Feport |

Print items

Sertiple. [Moabihalera O |

Include dala listing

¥ Include date W Pedi\WLMPeak data | Constant _\'1

¥ Incude metbod W Star WAEnd Wl Ciai ensE W =
¥ Induds giaph ¥ Walley WLA alley data

¥ Incude datalistng ¥ Peak Area Dala startj250 T
¥ Inciude peak table S Dataana 500, i

1~ Frinter Font
Fazename: M5 Sanz Serf

Peint size: an Select..
Ok | Cancel I euit Help

Fig. 7-39

Repori
(2)  Click the (report) button. The Microsoft(R) Excel will
automatically start to read data. The subsequent procedure
concerns the Microsoft(R) Excel operation.

E! Micresall Excel - Workshee! in Maphthalene 240nm, FLR

BEle % Yow bo Fomat Tooh [ata Window beb =181x|
DEHs SRV sBBT - BRI AN DS 0.
sk ~w - B S U ESBEH &%, @4 ®E C-5-4-,

A [ o [0 i F [} 1] i J |
1 [FeponC 202006 1344 &

Gample:  Naphahalengzs0nmiEM)
Flls name Naphinalans 4 0nm FOS
Frun Date: 7002005 1719
Operator Adeministrator
Comment

Instrument
10 |Modst  F-T000 FL Spectrapholometer
11 Genial Hur 17A1-069

12 |ROM Vers 514000 00

12

14 |Ingtrument Parsmatate

15 Meszuren Wavelength scan
16 |Sran mod Emission

17 |Ceata mod Flusrescence

18 [EXWL 3580 nen

19 [EM Starl¥ 2500 nen

20 [EM End W500.0 ne

1| Sesn 3ped 240 nmimin

12 |Delay 08

23 [EXSIt  50nm

24 [EMSIE S.0nm

25 | PMT Voits 400 V

6 |RespanseAut

17 |Corecied O

43 W aphthalene40mm fal -
Finady {

Fig. 7-40
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(3) Data can be saved with extension code “xIs” of Microsoft(R) Excel.

(4)

Select File — Save Copy As and enter a file name.

£ Wicrosoft Excel - Worksheet in Maphthalene240nm, FLR
_@E Edt Wew freert Fogmat Took [ebe Widow Hep

-lsix]
O Dt B Ew--ez“m fue -0,
... chita = s
I s wre A = % o5 oA G- A _|
Eed S o (s HES] =y ] S
1l e oxhs [ 1 =
E]
—3- (98 e s ieh Page .
_5' Save Workspace,
__:E[_ b Page Fravied
|8 P setun.
in Pntaren ¥
11 LB ot ez
1z Sent, ke
13
14 dTo v
15 Fropsties
16 -
17 AFNZSIS0S  FLSdubions . ATeRt aTHT
18 IRNZSIS05  FLSwubiore lTest TAT
18 3Fizeio0s  FLSdutions o ATerkl THT
3‘0 LFAZSI06  FLSAukL ATelaften TAT
gt

B [T
24 [EM Sit. |50nm
26 FAT Yaltar 300
26 Rasponsefan
27 Corractad | DA

1145 VA Naphthalenezannm / : i “lad
Resdy | | =

Fig. 7-41

Upon closing the Microsoft(R) Excel, a window as in Fig. 7-42
appears.

window will appear again.

Z2 FL Selutions - Maphthalene #40nm.FLR

D e | 20e/E

(5 Hapbthalne 24, 105

Maphthalenel dinm[EM)
& Naphthaleme240nm. FLE

Finpod Db 3506 1784

Sampie.  Naphtwbene M4 0orEN)
Fiée rame; Haphihaleneldlom FOS
FunDate 712072005 1719
Cnenlte Adedsiratnr
Comret

Frtrument

Mogel  F-TOOOFL Spactrophotomaser
Sl Ny 170105

U8 Vs 518000 00

[Frstrurent Parmatern
MEasuEm Wadsengh san
Stanmos Emnsin

Cota ok Fomschnes
EXWIL  ¥8.0mm

EM Giat' 250 0rm

EM EndVS00.0nm

St e 240 nenien
tew O3

n ey, prems P 1

Fig. 7-42

Now close this window. The original data processing
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7.14 Pasting of Spectrum to Microsoft(R) Word

A spectrum can be pasted to a Microsoft(R) Word text as it is.
Take the following procedure.

(1) Make spectral data active by clicking the relevant spectrum in the
data processing window. The thick frame will change to blue.

(2) Select the Copy command from the Edit menu.

(3) Open a Microsoft(R) Word text and click a position for pasting.
By clicking the Paste command from the Edit menu, the spectrum
can be pasted to the Microsoft(R) Word text.

Peak tables and/or kinetics data can also be pasted to a Microsoft(R)
Word text in the same way. In this case, they are pasted as a text.

By double-clicking the pasted spectrum, functions such as scale change
and gridline indication are applicable.

10 Napkmalena2alinmiEM)

: I

#

7 | I'"',I

§ ‘ I| W/

5 |

- f

3 .

—_—
g5
ol 7

Fig. 7-43 Spectrum Pasted to Microsoft(R) Word

Upon right-clicking the pasted spectrum, a menu box as in Fig. 7-48 will
appear to enable scale change, etc. Any change made here is brought
into a Microsoft(R) Word text.

NOTE: Editing in the Microsoft(R) Word can be made with a PC in
which the Microsoft(R) Word and FL Solutions program are
installed.
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7.15 Pasting of Spectrum to Microsoft(R) Excel

A spectrum can be pasted to the Microsoft(R) Excel as it is.
Take the following procedure.

(1)  Make spectral data active by clicking the relevant spectrum on the
data processing window. The thick frame will change to blue.

(2)  Select the Copy command from the Edit menu.
(3)  Open the Microsoft(R) Excel and select “Paste Special” from its

Edit menu. A dialog box as in Fig. 7-44 will open. Make sure
that “FL Wavelength Scan Object” is indicated in “As.”

Paste Special

Source:  FL Wavelength Scan Object
E:\Program Fil.. .\MaphthaleneZ40nm, FDS

ﬂS: Cancel

i Paste: i viele n Object
™ Btk F‘lcture (Enhanced MetaFlIe]l
ok Unicode Text
Text

J | Display as icon
Fesult

Insetts the contents of the Clipboard into sour
EE document so that vou can edit it using FL

Wavelength Scan.

Fig. 7-44

(4) Click OK. The spectrum will be pasted to the Microsoft(R) Excel.

Peak tables and kinetics data can also be pasted to the Microsoft(R)

Excel in the same way. In this case, they are pasted as data for each
cell.



7.16

7.16 Conversion of Data into ASCII Text File

A file conversion function is provided for data processing with other
spreadsheet software. Conversion can be made to the following three
data files.

o JCAMP-DX file (*.dx)

e ASCII text file (*.txt)

o Windows metafile (*.wmf)

NOTES: 1. The date/time, analysis method and data list (raw data)
is converted into a JCAMP-DX file.
2. The items selected on the Report tab page of the
Spectrum Properties window are converted into an
ASCII text file.

(1) Load a data file for text conversion and open the data processing
window. (Referto7.1.)

(2) Click the Save As command in the File menu.

(3) A window as in Fig. 7-45 will open.
Select “ASCII Text Files (*.txt)” in “Save as type.”

For converting a file containing overlaid spectra into an ASCII text,

select “ASCII Type 1 files (*.txt)” or “ASCII Type 2 files (*.txt).”
(For details, referto 7.17.)

Fig. 7-45
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(4)  Specify a folder for saving, enter a file name and click Save.

Save As

Sawve in; 1 3 Data

File mame: |D1aT ald ket Save |
Save az type: ].-’-'-.SI:II Typel files [* ) Li LCancel

b

fi

Fig. 7-46

File conversion is effective for a data file in any measurement
mode. The selected data is separated by tab.
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7.17 Conversion of Overlaid Spectra into ASCII File

A file conversion function is provided for processing of overlaid spectral
data with other spreadsheet software. Conversion can be made to the
following two ASCII formats.

o ASCII type 1 file (*.txt)

o ASCII type 2 file (*.txt)

NOTE: The items selected on the Report tab page of the Spectrum
Properties window are converted into an ASCII type 1 file or
ASCIl type 2 file. Note that the instrument conditions are not
output when the ASCII type 2 file is selected.

(1)  Load a data file for text conversion and open the data processing
window. (Referto7.1.)

(2) Click the [Save As command] in the File menu.
(3) A window as in Fig. 7-47 will open.
Select either file below in “Save as type.”
e ASCII Type 1 files (*.txt)
o ASCII Type 2 files (*.txt)

For a single spectrum, select “ASCII type 1 files (*.txt).”

Fig. 7-47
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Output Format of ASCII Type 1 file

For a file containing overlaid spectra, a set of item name and data will
be output in two columns.

In reading into the Microsoft(R) Excel, setting is made for each cell in
the following format.

1st spectral data 2nd spectral data 3rd spectral data
Item name Data Iltem name Data Item name | Data

Figure 7-48 shows an example of output into the Microsoft(R) Excel.

El Microsoft Excal - Naphthalena, TXT el
@Eile Edit Mew Incert Formac Tools Dats  Window  Help == 1}

Dzds SRy | iBBY v - @= AHI @0 -0,

Atal -0 - B I U B %%, @28 EE -4,

1 Sarnple: Maphthalzne240nm(ER) Sarnple: |"SINEM] el
2 File name: haphthalanezalnm.FOS File narne: SHFOE

3 Rurn Date: FE0F06 1719 Run Date: | ) 27372006 1826 |
| 4 Operator: | Administrator Operator: Administrator

6 Commani: i Cammant: i

5]

7 Instrument | Instrument | |
g Madal: F-7000 FL Epectrophctometer Modal: ‘F-7000 FL Spectrophotometer
| 9 Serial Mumbar: 17414009 Serial Mumber Z7EB1-006

10 ROM Yersion: 5114000 00 ROM Yersion: 514000 01

1
| 12 Instrument Parameters Instrument Parametars

13 Measurement 1ype: Wavelength scan hleasurement Lype. Wavelength scan

14 Scan mode: Ermission Scan made: Emiszion
| 15 Data mode: Fluorescance Diata mode: Fluorescence

16 Ex L 1353.0 nm WL 280.0nm

17 EM Start Wl 1250.0 nm EM Start WL 2800 nm
| 18 EM End WL 500.0 nm EM End WL 450.0 rim
| 19 Scan speed: 240 nrmdmin Sran speed B0 nmfmin
| 20 Delay Os Celay: Os

21 Ex Slit: 8.0 nm EX Slit: .0 nm

22 | EM St A0 nm Erd Slit S0nm
| 23 PMT Vaoltace: 40y (FAT Valtage: 200 W

24 Rasponge: Auto Fesponza: 20g

25 Corected spectra of Corracted specira i

26 Shutter control: |Of Shutter control: of

ZF

Z8 Data Poinls Diats Points |
| 25 nm Data fm Data |
=) 250 0.003 20 2206
| 255, 0.003) =5 1438
|32 260/ 0.003 260 35.01
| 33 265 0.003 4 5691
4] 47 ¥ [ Naphthalene / 3 4]

Ready

Fig. 7-48
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Output Format of ASCII Type 2 file

For a file containing overlaid spectra, the item name will be output in the
leftmost column and spectral data in each column. In reading into the
Microsoft(R) Excel, setting is made for each cell in the following format.

ltem name ‘ 1st spectral data 2nd spectral data ‘ 3rd spectral data

Figure 7-49 shows an example of output into the Microsoft(R) Excel.

B4 Microsoft Excel - Maphthalene. TXT

@ File Edit Wew Insert Format Tools Data Window Help __“__lg_i_)ﬂ
Dl sy iR o-o- @& = A8 5 il -3,
Arial 10| Bz USEEEHS %, B3 E5--A 7
Al L e T e (B . = Ly

1 |Sample: Maphthalene240nm{EM) 'SMEM) =i
2 |File name: Maphthalene240nm. FDS SN.FDS |

3 |Run Date: | 7/3042005 1718 2/3/2006 18:26

4 | Operator. Administrator Administrator

& |Camment: '

Cl

7 |Instrument | | ) |

g |hodel: F-7000 FL Spectrophotarmeter F-7000 FL Spectrophotormeter

| 9 |Serial Murmber. | 17A1-039 27B1-006

10 |ROM Yersion: | 5114000 00 1614000 01

1

12 Data Paints

13 [nm Data Data

14 350 0.051) 2606

15 355 7.779 1438

16 360 2587 35.01)

17| 365 B.755 5.691

18 370 0.694 5.017,

19| 37a 1.6 4.473

20 380, 417 4.081

2 385 4.085 4.521

22 390 3.57] 2163

23 395 4817 92,86

24 400 7.303 108.2

25| 405 7.522 37.03

26| 4100 £.193 8311

27 415 5,788 4.5438

24 420 B.344 503

14 [« » [»} Naphthalene / ) BN

Ready

Fig. 7-49
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7.18 Renaming Your Sample

After measurement, you can change the sample name of saved data.
Call up the Info tab page and rename your sample in the following

procedure.
(1)  Open a data file for renaming. (Referto 7.1.)
Samp ‘
(2)  Click the (information tab) button on the Spectrum toolbar.
A dialog box for input of a sample name/comment will appear.
The dialog box includes the Info tab.
(3)  Orclick the (properties) button on the Processing toolbar.

(4)

%)

The Spectrum Properties window will open. Click the Info tab.

A tab page as in Fig. 7-50 will appear.

(You can also open the Spectrum Properties window by selecting
the Spectrum Properties command from the Edit menu.)

Spectrum Properties

Display] Aues ] Font ] Lines/Pointz  Info ]Sc:an ] Processing1 Heport]
Sample: |" J
Sample: 1Sample1
Comments:

Operator: Administrator
Flun date/time: 15:18: 30, 02/08/2006
— Instrument-

Model: F-7000 FL 5pectrophotometer

ROM wersion: 5114000 01

Serial number:  27E1-006

)4 | Cancel Sppl Help
Fig. 7-50

Input a new sample name in “Sample” and click OK.

To save data under the new sample name, click the E‘ (save)
button on the Standard toolbar for updating, and select the Save
As command from the File menu for saving under a new file
name.
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7.19 Printing of Wavelength and
Photometric Values on Display

7.19.1 Reading and
Printing of
Presently
Displayed
Wavelength
and
Photometric
Values

This program provides a function for reading data such as presently
displayed wavelength and photometric values, traced value on the data
processing window, etc. The data can also be printed.

Take the following procedure with the monitor window displayed.

(1)  Select the Read Data command from the Tools menu. (Refer to
@ in Fig. 7-51.)

Wiew Data JREEEES Window  Help

] ==

Instruments

|

"

Options...

&) |

Ewvent Log

Fig. 7-51

(2) The Read Data box will appear as shown in Fig. 7-52.
Drag the title area (blue) of the box to the lower right. (Refer to
@ in Fig. 7-52.)

Fig. 7-52



7.19 Printing of Wavelength and Photometric Values on Display

@)

(4)

Bring the mouse pointer onto the monitor window and click the
right button of the mouse. A menu box will appear.

Select “Read Current Data” from the menu box (refer to @ in Fig.
7-53), and the photometric value and data value will be read into
the Read Data box.

Upon start of data reading, Parameter — Scanning — Ready are
displayed sequentially in the message display area (refer to @ in
Fig. 7-53).

== FL Selutions - F- /000 FL Specirephotemetar an LIS
Fin Ed Vew Soecirogholometer Toch LRMy Window Hok

D@ 8] | ) 205 %0

== [ 7000 F1 Spectraphotometer an LISH

Fig. 7-53

The integration time for data reading is usually set at 0.1 s.

To change the integration time, select the Options command from
the Tool menu. Then select the Analysis condition tab (refer to
® in Fig. 7-54). A window as in Fig. 7-54 will appear to enable
setting change.



7.191

Options

Dizplay ] Fonts ] Processing ] Colors ] Startup ]
Sensitivity Slits Analyziz condition Fiepart

Integration time for current data; ! ::j g B

W Change Instiumental Responze Condition

0k | Cancel Ay Help: J

Fig. 7-54

(5) In data reading, sample name information is also indicated.
Sample names can be input. For input, click the sample name
column. (Referto ® in Fig. 7-55.)

M Read Data

e-_> Drelete J Delete all

Mo, | 5 dwis value

_ _Sample

" EX:2000nm  EM:00.0nm
Ex:200.0nm _E:500.0nm

Fig. 7-55



7.19 Printing of Wavelength and Photometric Values on Display

7.19.2 Reading and
Printing of
Wavelength
and
Photometric
Values from
Data
Processing
Window

(6)

()

(8)

Read data can be deleted. To delete a data value from the table,
click the relevant No. (refer to @ in Fig. 7-55). Then click the
Delete button (refer to in Fig. 7-55). A dialog box as in Fig.
7-56 will appear. Click the Yes button (refer to @ in Fig. 7-56),
and the data value will be deleted.

FIL Solutions

0

Fig. 7-56

To delete all data values, click the Delete all button.

=

For printing the relevant data, click the (print) button on the
Standard toolbar.

(Or select the Print command from the File menu.)

The wavelength and photometric values can be read and printed from
the data processing window.

(1)

Open a data file. (Referto 7.1.)

NOTE: Avoid maximizing the opened data file. With this function,

)

@)

two windows are displayed at the same time. If one window
is maximized, the other cannot be displayed.

Select the Read Data command from the Tools menu.
The Read Data box will appear as shown in Fig. 7-57. Drag the

title area (blue) of the box to the lower right. (Referto @ in Fig.
7-57.)



(4)

%)

7.19.2

== FL Selutions - Head Data

Bn Bt few Took iedow Hek

Dolal] 0] 8] &) 2]/ B

[ Maght halign 240, F05

Fig. 7-57

Click the spectrum display window. (Referto @ in Fig. 7-58.)

Click the I+ (trace cursor) button on the Spectrum toolbar.
(Referto @ in Fig. 7-58.) A trace cursor will appear on the
spectrum. (Referto @ in Fig. 7-58.)

Z2 FL Selutiens - Maphthalzne 240nm.FDS L=l

Bl

i

epsseRrillse

|‘EF

Fig. 7-58



7.19 Printing of Wavelength and Photometric Values on Display

(6)

()

(8)

©)

Move the trace cursor onto a spectrum to be traced and click the
right button of the mouse. A menu box will appear.

Select “Read Cursor Data” from the menu box (refer to ® in Fig.
7-58), and the wavelength and photometric values will be read
into the Read Data box.

Upon selection of “Read Cursor Data,” display becomes as
shown in Fig. 7-59.

In data reading from the data processing window, sample name
information is also indicated. Sample names can be edited.
For input, click the sample name column. (Referto ® in Fig.
7-59.)

Bl Read Data
= Delete I Drelete all
Mo, | X duds value - | Data | Sample =
1 | 359.6nm | 2585 | Maphthalene240nm
7] 369.2nm 0.701 | MaphthaleneZ40nm
4 EIEI. Ui ] Maphth _._'_4I:Ir|rr|
4 N 402 Ernm | 791E Naphthalen824ﬂnm
], N fu | 7242 | Hsnitiekneaaeg
U 6
Fig. 7-59

The read data can be deleted. To delete a data value from the
table, click the relevant No. (refer to @ in Fig. 7-59). Then click
the Delete button (refer to in Fig. 7-59). A dialog box as in
Fig. 7-60 will appear. Click the Yes button (referto @ in Fig.
7-60), and the data value will be deleted.

) "_«. wWould you like to delete the daka?

Fig. 7-60

(10) To delete all data values, click the Delete all button.



(11) For printing the relevant data, click the
Standard toolbar.

=

7.19.2

(print) button on the

(Or select the Print command from the File menu.)



7.20 Reference to Spectrum Measured in Photometry Mode

7.20 Reference to Spectrum Measured in
Photometry Mode

When the quantification method is peak area, peak height or derivative
in the photometry mode, wavelength scan is carried out and according
to its result, a calibration curve is prepared. The spectrum measured in
this case can be displayed and printed.

(1)  Open a data file (photometry file (*.fdq)). (Referto7.1.)
A window as in Fig. 7-61 will open.

2 FL Selutions - [OVALENE, FOG] 3]
G Fn Edt Yiew Dala Tooh Wiedow Heb o

D | Bl ) S| #) 2W0J B3 oo - |=Jam

Sadbl Dionrentoon [Dn) | Core: (5] o 17 Dala 227 =
1 Grere 105 0423 0 7 zm
2o W% .45 o 16 Starsdang Calibuation T
3 valerm 100 4547 1000 a6 5 - m
_, —— Hrgari
3 ST (2]
b T Mot
-
0 =t
T v T “
. s 0 50 o y
Mooy Coe: [0, —ee ey
e Calbeation type: [ 102 oo
A7 sz
Eone: Uik [
BADZHRT. -
JREE 5 Fosce curve fvough Teen Core = finA]
wopsskegll o e e s 2
Min Cone: [0 Max Cone: [1000
30 [0
= =
4 [nETH0NT 4
Afmes
= s ——
< ¥
o H, e 1

(2) Right-click the numerical part in “Samp. No.” in the sample
measurement result indication area. (Referto @ in Fig. 7-62.)
The Load Spectrum from Quant Data button will appear.
(Referto @ in Fig. 7-62.)

The same operation is possible in the area for standards.
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Fig. 7-62

(3)  Click the Load Spectrum from Quant Data button. A spectrum
window as in Fig. 7-63 will appear.
(Or click a numeral and select the Load Spectrum from Quant
Data command from the Data menu.)

22 FL Solutions 4 [OVALENE.FDGI] i=1]c3]
E; Fin EM View Dala Tooh Wik Help = "3
Dk 2 8 ¢ 2 E Kb &
R 4 [OVALENE FOOIEM @
| L&
/ =
nm—- f)/ ,l'\\ Jﬂ | ol
E J ! A v’ ":‘ | e |
0004 ./\\;\f’\,—.;'\‘f '\\ A / L St ™ Eds)
_// lll\,»"‘r l\/‘ \l |
a0 \ \/ E— e
v mwd‘: fil ks
020 Propmtm | i
030 )J| B
0,403 |
T T T T o
400 50 500 550 §00
Fon sk, groms F1
Fig. 7-63

(4)  Upon right-clicking on the displayed spectrum, a menu box will
appear. You can also carry out spectrum tracing and scale
change.

(5)  The spectrum can be printed by clicking the =
selecting the Print command from the File menu).

button (or by




8.1

8. MORE CONVENIENT OPERATION
(APPLICATION)

8.1 Always Starting with Same Analysis Method

The FL Solutions program can be started under the specified analysis
method. Note, however, that this function cannot be used unless any
analysis method is saved in 8.4.

(1)  Select Tools — Options as shown in Fig. 8-1. (Referto @ in Fig.
8-1.)

2% FL Solutions - F-7000 Fl. Spectrophotometer on USB
File Edit Wiew Spectrophotometer B8 Uklity Window  Help

| Instruments
Options. ..
——  ReadData...

| B

2|l

-
T

[]

rdl il

Ewvent Log

Fig. 8-1 Tools Menu

(2)  Select the Startup tab (refer to @ in Fig. 8-2), and a tab page as
in Fig. 8-2 will appear.



8.1 Always Starting with Same Analysis Method

(3)  Select “Auto Parameter File” (refer to 3 in Fig. 8-2) and click the

Set F-7000 Method File button (refer to @ in Fig. 8-2).

UOptions

Senzitivity Slits ] Analyziz condition i Report 2

Dizplay ] Fants ] Processing ] Colors Startup
" PRestore last method used
O i

°_> Set F-7000 Method File...

0K | Cancel I A0 ] Help: ]

Fig. 8-2 Startup Tab

(4) A window as in Fig. 8-3 will open. Select a desired method file.

(Referto ® in Fig. 8-3.) The extension code of method file is
“* flm.”

Upen

PX

Look, in: ] 3 Data

<+ ® ok B

File name:  |FLMethod1.fim

Files of type:  [FL Method File [*.fm) ] Cancel

Fig. 8-3

This function is validated from the next startup of the FL Solutions
program.



8.2

8.2 Online/Offline Setting of Spectrophotometer

The spectrophotometer can be set offline.  And it can be returned to
the online status.

(1)  Click the & button on the Standard toolbar.

(Or select the Instruments command from the Tools menu.)
The mouse pointer will turn into an hourglass and about 10
seconds later, a window as in Fig. 8-4 will appear. Under this
display, the spectrophotometer is connected.

Connected Instruments

| Port | Serial Mumber |
W5E  27B1-006

Instrument | Wersion | Revision
F-7000 FL Spectrophctometer 51714000 m

Lloge Monitor #- -e

Cloge

Fig. 8-4

(2)  Click the instrument name on the Connected Instruments window
(referto @ in Fig. 8-4), and the selected line will be highlighted in
blue. At the same time, the Close Monitor, Serial Number and
Close buttons will become active. Click Serial Number.

A serial number will be indicated.

(3)  Upon clicking the Close Monitor button (refer to @ in Fig. 8-4),
a window as in Fig. 8-5 will open. When you click the Yes button
(refer to @ in Fig. 8-5), the offline status is set.

= FL Solutions - Close Monitor ®
> The lamg for bre F-7000 FL Spectrophotametar on - _ =
e Manitar

Inzstrument \._'/ USB iz currenily operating.

" Clogz the monitor wirdaw; but keep the lamp operating?

1 Clos= the lamp, then cloge the monitor window?

Na

Cloze

Fig. 8-5

(4)  For online setting, click the Open Monitor button.
Initialization will be executed and the monitor window will appear.



8.3 Check of Data File Information

8.3 Check of Data File Information

8.3.1 You can check the conditions or date of measurement for saved data.

Check of
Information on

Saved Data (1)

|

Click the L= (open) button on the Standard toolbar.
(Or select the Open command from the File menu.)
A window as in Fig. 8-6 will appear.

(2)  Specify and right-click a desired file from the displayed file list.
(Refer to @ in Fig. 8-6.) A menu box will appear.
Select “Properties” from the menu box. (Referto @ in Fig.
8-6.)

Open E]

~| - & ey E-

Look in: | £ Data

{2 BENZENEL FDS
|#¥ BENZEMEZ FDS
'&f chrysene001.FDS
&* chrysens002 . FDS
&2 chrysene003.FDS

2 chrysene006.FDS
2 DEFLTOOL.FDS
¢ DEFLTO0Z.FDS

2 chrysene00s.FOS

7 Sample.FDS
& snooL.FDs
¥ snooz.FDs
P 3N FDS

e MNaphthalene244 Safact
&Z chrysene004,FDS 2 Ovalene FDS e

| 0
| =

Bl == —————— _ | OpenWith,.. |
File name: |NaphthaleneE4Dnm.FDS Send Ta v ben |
Files of type: | FL Wavelength Scan Files [ fds] | U e

Copy | o,

Zreate Sharkeut
Delete
Rename

o

Properties <=

Fig. 8-6

(3) A window as in Fig. 8-7 will appear. Necessary information can
be checked by clicking the Info and Scan tabs.



8.3.1

Maphthalene240nm. FDS Properties

General |Info | Sean | Summary |

A e =0 _—
i\ A | Naphthalere240mm FOS |
1

Type of file;  FL “Wavelength Scan

Opens with: % Hitachi FL Solutions &p

Location: E:\Program FileshFL SolutionshDiata
Size: 13.5 KB (13,887 bytes)
Size on disk:  16.0 KB (16,354 bytes)

Created: Tuesday, Februam 07, 2006, 10:56:35 A
td odified: Saturday, July 30, 2008, 5:20:54 P
Accessed: Today, February 09, 2005, 3:55:23 AM

Attibutes:

[ ak l [ Cancel

Fig. 8-7



8.3 Check of Data File Information

8.3.2 Check of You can check information on presently displayed data.
Information
- Property
on Displayed (1)  Click the (properties) button on the Processing toolbar.

Data (Or select the Spectrum Properties command from the Edit

menu.)

(2)  Upon clicking the Info tab (refer to D in Fig. 8-8), a tab page as
in Fig. 8-8 will appear. When you click the Scan tab (refer to @
in Fig. 8-9), a tab page as in Fig. 8-9 will appear.

Spectrum Properties

Displayl Ares ] Font ] Lines/Points InfUIQSc:an 1 Processing1 Heport]

Sample: ]Naphthalene240nm \

Comments: }

Sample: | N aphthalehe?

Operator: Administrator
Run datedtime: 17:13:20, 07/30/2005
- Instrument
Model: F-7000 FL 5 pectrophotometer

RO version: 541400000

Serial number: 1741-093

Ok | Cancel ] fipipli Help

Fig. 8-8 Info Tab

Spectrum Properties

[Drizplay } HAues ] Font ] Lines/Pairts | Info Scan | Processing } Feport ]
Sample: [naphihalene240nm{EN =
Parameter | Walue
Meazurement type ‘wiavelength scan
Scan mode Emission
[ ata mode Fluorescence
Ex Wil 358.0 nm
EM Skart Wil 2500 nm
Eb End'wL 500.0 nm
Scan speed 240 mimdmin
Delay Oz
Ex Slit 5.0 nm
EM Slit 5.0 nm
PHT Yaltage 4004
Fesponse At
Conected spectra off
Shutter control i}
Ok | Cancel ] Help

Fig. 8-9 Scan Tab
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8.3.2

When multiple spectra are displayed on the presently opened
window (recording in overlay mode for example), multiple sample
names are indicated by clicking the drop-down list box (refer to
@ in Fig. 8-10). Select a sample name for the data to be
checked, and you can check the corresponding information.

Spectrum Properties

Display] Axes ] Font ] Wisible SpectlaI Lines#F’oints] Infa Scan ]Processing] Heport]

Sample: | Coumarin in Light DIEM) |

Parametd Coumnarin in Light QI[EM)
M emer e COUMaN in Light DilEM]

MeSSUEN = marin in Light DIlEM)

D R Light QillEM)

E;‘(‘MT Caumarin in Light QIEM]
Cournarity in Light Oil[E)

Eb StatwT IO

Eb End'wL B30.0 nm
Scan speed 30000 nmdmin
Drelay Oz

Ex Slit 10.0 nm

EM 5lit 10.0 rirn

PMT Yoltage Fo0
Fesponze Auto
Corected spectra 0ff

Shutter contral arf

ak | Cancel Apply Help

Fig. 8-10



8.4 Saving of Analysis Method

8.4 Saving of Analysis Method

The set analysis method can be saved as a file. So instead of setting
the method each time, you can just call up the file for setting.

(1)

)

@)

(4)

Click the @ (analysis method) button on the Measurement
toolbar.

(Or select the Method command from the Edit menu on the
monitor window.)

A window as in Fig. 8-11 will appear.

Analysis Method

General l Instrument1 Monitor] Processing] Heport]

Meazurement: ]Wavelength scan LJ Load...
Operator; ] Save
Instrument: ]F-?DDD FL Spectrophotorneter Cave e,
Sampling: | lorie J

Comments:

I Use sample table
[Set meazurement zample]

Ok | Cancel Help

Fig. 8-11

Select the Instrument tab, Monitor tab, etc. (referto @ in Fig.
8-11) and set an analysis method, sample name, etc.

Upon completion of method setting, click the Save As button.
(Referto @ in Fig. 8-11.)

A window as in Fig. 8-12 will appear. Input a file name.
(Referto @ in Fig. 8-12.) The extension code of method file is
“*.flm.”



3
Save in | 62 BEE e
[text
File name: — [*.im »~ — |
Save as tvpe: | Methad Files(* fim) & e

o
i
wd

®)

Fig. 8-12

Fig. 8-11) and select a file.

8.4

For calling up the saved file, click the Load button (refer to @ in



8.5 Event Log

8.5 EventLog

If an error occurs in use of the instrument, the details of the error is
automatically recorded in an event log. You can also record the
date/time of lamp exchange and the occurrence of trouble.

(1)  Select the Event Log command from the Tools menu as shown in
Fig. 8-13. (Referto @ in Fig. 8-13.)

EE FL Solutions - Overlay1

File Edit ‘iew Data BaE Window  Help

[

=

1 Inst-ruments
@‘ | Options... | =4

Read Data. ..

Ewvent Log

Fig. 8-13

(2) The Event Log tab page will appear as shown in Fig. 8-14.
It displays the occurrence time, user, description and computer
for communication errors, etc.

(3) By putting a check mark in the Event or User Notes check box in
“View,” you can display the corresponding details. (Referto @
in Fig. 8-14.)
e Event . Display of events and errors
o User Notes : Display of user notes
For displaying only events and errors or only user notes, put a
check mark in either check box.

Evert Log | Liser Hotes |

Tupe ] Time | User | Desrintion J Corrputer ]
ﬂ INFO.. 081328, 02/07/2.. Taw Hilachi  The Calibration data file [27B1-005.erw] fo..  NE-GCSDDOM..
@ MOTE  18:02:48, 02/05/2.. Tam Hitachi e Lamp Change ME-GCI0DOM...
@ ERR.. 174421, 02/053/2.. Tam Hilachi  EX SlitInitialization error ME-GLIDDOM...

Wiow
Remove All
w Event ¥ UselMates

Fig. 8-14 Event Log Tab



(4)

8.5

For adding a user note, click the User Notes tab. (Referto @ in
Fig. 8-15.) A tag page as in Fig. 8-15 will appear.

Event Log

>

®)

(6)

()

Event Log  User Mates

User: ITaro Hitachi M

[rescription:

0K Help

Fig. 8-15 User Notes Tab

Input a user name. (Referto @ in Fig. 8-15.) Enter a note in
the Description input box. (Referto & in Fig. 8-15.)
Number of input characters: 127 characters max.

Click the Add Note button. (Referto ® in Fig. 8-15.)

Upon clicking the Remove All button, the confirmation message
show below will appear.

“Event log will be cleared. Are you sure to execute it?”

By clicking Yes, the event log and all of the user information will
be cleared. (Referto @ in Fig. 8-14.)



8.6 Check of Program Version

8.6 Check of Program Version

You can check the version of the currently used program. If the
instrument develops trouble, inform the service office of the
phenomenon and program code.

As shown in Fig. 8-16, select the About FL Solutions command from the
Help menu.

ﬁE. FL Solutions - F-7000 FL Spectrophotometer on LUSB

File Edit “iew Spectrophotometer  Tools  Uility  Window B

: | Ind-ex l =
D ﬁ @ LIsing Help |

E“ E W

s

ahout FL Solations

== F-7000 FL Spectrophotometer on LISB

Fig. 8-16

A window as in Fig. 8-17 will open. Check the program code.

Version

About FL Solutions

Hitachi Fluorescence Spectpghotometer
b PN : 5J14050-00 [ Build 241 |
= [ Option Information

Copyright{C] Hitachi High-T echhologies Corparation 1998.2008. All rights reserved.

Fig. 8-17



8.7

8.7 Change of Window Display for Multiple Spectra

Upon clicking the View menu on the menu bar, you can select a method
of displaying multiple spectra.

v Standard Toolbar

v Instrument Toolbar

v Measurement Tool
v Large Toolbar

v Status Bar

Garid

Scale ¥ Axis Up
Scale Y Axis Down
Reset ¥ Axes
Autoscale ¥ Axis

Monitor window

Spectrophotometer

Data  Tools  Winc

1

v Standard Toolbar
v Processing Toolbar
v Speckrum Toolbar
v Large Toolbar

v Skatus Bar

|bar

v Trace
Garid
v Peak Table

W Civerlay
Stack,
Tile

Reset Axes
Autoscale

Data processing window

Fig. 8-18 Commands in View Menu

Overlay

Stack

Tile

Scale Y Axis Up
Scale Y Axis Down:
Reset Y Axes
Autoscale Y Axis

Reset Axes
Autoscale

Two or more spectra are overlaid for
comparison, etc. (Refer to Fig. 8-19.)
Spectral are displayed separately in the
vertical direction. (Refer to Fig. 8-20.)
Spectra are displayed separately in the vertical
and horizontal direction. For example, 16
spectra are displayed in 4 rows x 4 columns
and 15 spectra in 5 rows x 3 columns.

(Refer to Fig. 8-21.)

Y axis scale is doubled.

Y axis scale is halved.

The scale set under the Monitor tab is taken.
The scale is matched with the size of
spectrum.

The scale set under the Monitor tab is taken.
The scale is matched with the size of
spectrum.



8.7 Change of Window Display for Multiple Spectra

Overlay

22 TL Sefutions - [OILFDS]
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Fig. 8-19

Stack
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- Cogmerin in _-L_-uu_u-;l-_r.‘\
T T T T
50 500 550 500 o

Fig. 8-20
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Tile
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Fig. 8-21

NOTE: When six, seven or more spectra are displayed simultaneously,
the size of each spectrum may become excessively small or
all the traced values cannot be displayed. In such a case,
select the Overlay command from the Data menu to delete
unnecessary spectra.



8.8 Check of Photometric Value at Specified Wavelength

8.8 Check of Photometric Value at
Specified Wavelength

This is a function for shifting the excitation and emission-side
monochromators to the specified wavelengths. It is also usable for
checking if the Xe lamp is adjusted properly.

(1)

)

Click the M (wavelength drive) button on the
Spectrophotometer toolbar.

(Or open the monitor window and select the Set Wavelength
command from the Spectrophotometer menu.)

A window as in Fig. 8-22 will appear.

S5et Wavelength

o e |

Fig. 8-22

Input target wavelength values and click OK.

Each monochromator will be shifted to the specified wavelength
and a photometric value is indicated on the monitor window.
(Referto @ in1.6.)

[Wavelength drive to zero-order light]

For checking if the Xe lamp is adjusted properly or relocating the
instrument, the wavelength needs to be driven to the zero-order light.
Open the window shown in Fig. 8-22 and set the wavelength at 0 nm.
By clicking OK, the wavelength is adjusted to the zero-order light.



8.9

8.9 Collective Printing of Files

Wavelength scan data files (*.fds), time scan data files (*.fdt), 3-D scan
files (*.fd3) or 3-D time scan file (*.ft3) can be collectively printed.

(1)  Select the Plot Spectra command from the File menu. A window
as in Fig. 8-23 will appear.

Plot Spectra [‘3—<]

Frirt file lizt

Help ]

Fritit Cancel ‘

Fig. 8-23

(2) Click Select file. (Referto @ in Fig. 8-23.)

2 Lok in: ][’;'.' Drata :J dh ﬁ Ed-
'i&;” EENZEMEL FDS5 F¥ chrysene005,FOS ¥ Sample.FOS
|1 BENZENEZ.FD3 P2 chrysene006.FDS ¥ swool.Fos
o 42 chrusena0nl FDS $ DEFLTOOL FDS 7 SN002 . FDS
| chrysene00z.FDS L DEFLTOOZ FDS R sn FDS
iﬂ’ chrysenedls.FOS £ Maphthalene240nm.FOS
{142 chrysenednd FDS P Crvalene. FDS
| : | 2
Flepane: | 5
°'1 Files of type; ]FL Wavelength Scan Files [ fds) Lj Cancel

2
|

Fig. 8-24



8.9 Collective Printing of Files

@)

(4)

®)

(6)

()

Specify the folder of files to be printed in “Look in.” (Referto @
in Fig. 8-24.)

Select a file type in “Files of type.” (Referto @ in Fig. 8-24.)

Select files. (Referto @ in Fig. 8-24.)
The following two methods are available for selecting multiple
files.
Method 1: Click the first file and select the subsequent ones
with the | key while holding down the Shift key.
Method 2:  Click each file while holding down the Ctrl key.

After completion of selection, click Open. (Referto ® in Fig.
8-24.) The Plot Spectra dialog box will appear. The selected
files are set in the Print file list as shown in Fig. 8-25.

Plot Spectra m

Frint file lizt

chyzened01.FDS
chryzenel02 FO'S
chyzened03 FDS
chryzens004.FDS
chryzenel05.FDS

Help 1

e- b Pint Cancel |

Fig. 8-25

After check, click Print. Printing will start. (Referto ® in Fig.
8-25.)

Printing items are those selected for saving. Up to 100 files can
be specified.



8.10

8.10 Collective Conversion of Files

Data files can be collectively converted in the following procedure.

(1)  Select the Files Conversion command from the File menu.
A window as in Fig. 8-26 will appear.

Files Conversion E]
Fil=s: Drestination:
1E:\Progrem Filez\FL Solutions\D ata Browsze. .
: Create Foloer..
| Carversion methods
T JCAMP-D fil
v ASCI bes file
* Fix
i Rapart farmat
™ Graph meta fle
Help
o—} Selectfile. Convert Files Clase

Fig. 8-26

(2)  Click the Select file button. (Referto @ in Fig. 8-26.)
A window as in Fig. 8-27 will appear.

2 Laak jr: ] 7 Data

v] e

- £ ¥ B

{2 BENZENEL FDS
14 BENZENEZ FDS

7 chrysene00s,.FDS

$2 chrysene00s, FOS
{42 DEFLTOO0L.FDS

0 HEE chrysenes001,FDS

%2 chrysene002, FDS
EZ chrysene0d0l3, FDS
{42 chrysene00d.FDS

L]

& DEFLTO0Z.FD'S

42 Maphthalenez40nm.FOS

e Cvalene, FDS

& sample.FO35
L sMoo1.FDS
fL? sMooz. Fos
4 sM.FDS

File name: ]

e—rFiIes af type; ]FL Wavelenath Scan Files [*fdz)

Fig. 8-27



8.10 Collective Conversion of Files

(3)  Specify the folder of files to be converted in “Look in.” (Refer to
@ in Fig. 8-27.)

(4)  Select a file type in “Files of type.” (Referto @ in Fig. 8-27.)

(5) Selectfiles. (Referto @ in Fig. 8-27.)
The following two methods are available for selecting multiple
files.
Method 1: Click the first file and select the subsequent ones

with the | key while holding down the Shift key.
Method 2:  Click each file while holding down the Ctrl key.

(6)  After completion of selection, click Open. (Referto ® in Fig.
8-27.) The Convert Files window will appear. The selected
files are set in the Source file list as shown in Fig. 8-28.

Files Conversion

Fil=s: [restination:
chipzene001.FOS ]E:\Progrem Fileg'FL SolutionshData % Browse. .
chrysene002FOS
chipaenc00LFOS =
chnvsensDD4 FOS : Bissletiin
chrysenel05 FOS | Conversion methods r
T JCAMP-D file
v ASCI test file
& Fix 4-0
i Rapart farmat
[ Graph meta fle
Help

Fig. 8-28

(7)  Select a file format after conversion in “Conversion methods.”

(Referto ® in Fig. 8-28.) You can select two or more formats
for simultaneous conversion.



(8)

o JCAMP-DX file
o ASCII text file

For this file format, select information to be converted.

O Fix

In any other than the photometry mode, the date,

analysis method, and data list are output.

photometry mode, all information excluding calibration

curve graphs.
¢ Report format

Output is provided according to the settings on the
Report tab page of the Spectrum Properties window.

e Graph meta file

Specify a folder for saving the converted files.

When folders exist, the Browse for Folder dialog box appears as
(Referto @

shown in Fig. 8-29 by clicking the Browse button.

in Fig. 8-28.) Specify a folder in this dialog box and click the OK

button.

Browse for Folder

=-{C5) Program Files
k{77 Commaon Files
-4 ComPlus Applications
=473 FL Solations
|7 Repoart
| Temp
{7y Hewlett-Packard
-4 hp deskjet 5551 series
fk-47) InstallShield Installation InFormat
{7y Internet Explorer

¥

[

W

[ K ] [ Cancel

Fig. 8-29



8.10 Collective Conversion of Files

When there is no folder, the Create New Folder dialog box
appears as shown in Fig. 8-30 by clicking the Create Folder
button (refer to in Fig. 8-28). Enter a new folder name in
“‘Name” and click the OK button. A new folder will be created.

Create New Folder

Current folder:

E:\Program FileshFL SolutionshData

Cancel

i

Marne;

Fig. 8-30

(9)  Click the Convert Files button (refer to @ in Fig. 8-28) for file
conversion.



8.11 File Loading with Preview

You can load a spectral data file with preview.

8.1

(1)  Click the I@ (preview file) button from the Standard toolbar.

A window as in Fig. 8-31 will open.

(Or select the Load Spectrum command from the File menu.)

| et Specirum

B MEZFD3 -
c:waugglz.ggg noe 3750 Data: 5193
chrysa FDS
chryseredl2FDS Bernzene(EM)
chrzerell4LFDS o
chizeredlh FOS 300
chrizerelh FDS '
DEFLTO0L.FDS 200
DEFLTO0Z.FDS \1
Haphthalzne240nm FD S 100 \‘
Ovalena FDS
Sample FOS 04-- ——==
SHFDS L o e T S T e T o e e B
SHOD1 FDS 280 300 380 400
SHODZFDS
” Sample: Benzenz
Comment: Low Ternpaizture ACC [Low Temp.]
Fiun datzffme: 1 30845, 080672005
File daeAime: 170533, 05/03/2000
BEMZEMETLFDS File ramer  SMODZFDIS
BENZEMNEZFOS
chrzerelll FDS ne: 4000 Ciata 1147
chrreredIZFDI
chiyreredI3FD5 SINEN)
chrpseredI4FDS
chrpzarel0BFDS
chrererellEFDS
LEFLTO0T.FOS 100
DEFLTO0Z.FDS
Haphthakene24lrm FDS | A
Ovalzne FDS E o
001 FOS 350 400
Sample: SN
Comment:
Fun dasfbree: 10:58:11, 02/03/2006
File dateAime: | 30055, 020342006

Foider. |E “Erogram FileshFL SoisionshData

Oz

File rame  BEMZEMET FDIS

Load

Load

Hzip |

)

(3) Select a file type button. (Referto @ in Fig. 8-31.)

Fig. 8-31

Click the Browse button. (Referto @ in Fig. 8-31.) A window
as in Fig. 8-29 will appear. Specify a folder for spectrum loading.

The corresponding data files in the folder are indicated in the list

o
x

[0)

Wavelength scan data file

Time scan data file

el

3-D scan data file

=

3-D time scan data file



8.1

File Loading with Preview

(4)

®)

(6)

Select a desired file from the data file list. (Referto @ in Fig.
8-31.)

The searched data file list is displayed at the left of the window.
Select a file from the list, and the relevant spectrum will be
displayed. The same two data file lists are displayed. For two
files, the preview can be displayed simultaneously.

Upon selection of 3-D scan or 3-D time scan data file, the
contours for one data element are displayed. A single data file
list is available.

Click the Load button. (Referto @ in Fig. 8-31.) A spectrum
displayed on the preview window will be loaded and displayed on
the data processing window.

To exit the file loading, click the Close button. (Referto ® in
Fig. 8-31.)



8.12

8.12 Enlargement of Values on Monitor

You can enlarge the current values on the monitor.

Click the gl button on the Spectrophotometer toolbar.
The instrument status window will open as shown in Fig. 8-32.
This window can be enlarged or contracted with the mouse.

=2 | Sabitines - | 7000, 11 Spneirnphatemptes an LSH

= I-NNIH Spastivphetametss unlisa " - 1
110 & Fusrarence:

B

100

iy e

Fluorescence:0.108

EX: 2000 nm| =~
> 500.0 nm
5.0 nm

50 nm

E©

For telo, mes F1

Fig. 8-32



8.13 Display of Monitor Window at Forefront

8.13 Display of Monitor Window at Forefront

In repeat measurement or use of the autosampler, the monitor window
may not be located because some spectral data processing windows
are overlaid as shown in Fig. 8-33.

= FL Salutism - Naphihalene 240mm, HIS

Ble E v Dotn ok e e

- if i Synvlwﬂ-l'nmllll n LISl

TECT

= &
. Nnghimalane24linm{ER) ﬁ
. &
% 1|
Fig. 8-33
Click the button on the Standard toolbar. The monitor window

will be displayed at the forefront.

22 FL Saletiem - - 2000 F| Speeiraphatemetsr on LSH

D] 2] | o] 200 5 miell)

200 L L
(53]

“ |
; T g
i
Fig. 8-34



9. MEASUREMENT USING OPTIONAL
ACCESSORIES

For how to connect the cable for each accessory, refer to the instruction
manual attached to the accessory.

Given below is the description of operations after setting of your analysis
method, which is required as instructed in Sections 2 to 6.

9.1 Use of Sample Sipper

Hook up the sample sipper to the spectrophotometer.

The parameters for the sample sipper are settable on its front panel.
Explained here is the procedure for creating a calibration curve and
measuring an unknown sample in the photometry mode.

9.1.1 When Not A message box appears in the standard measurement session, so
Using Sample operate in accordance with the messages. A message box does not
Table appear in the sample measurement session. Measurement can be

started just by pressing the sipping lever of the sample sipper.

NOTES: 1. In use of the sample sipper, remeasurement, interrupt
measurement and blank measurement cannot be made.
But remeasurement of standards is possible.
2. When repeat measurement is set, the standards are
measured by the set number of times. Samples are
measured only once.



9.1 Use of Sample Sipper

Select the Measure command from the Spectrophotometer menu or

click the &2 (measurement) button on the toolbar. A window as in
Fig. 9-1 will open.

F-7000 FL Spectrophotometer on USB @

2

The next standard for analyziz iz standard 1: 'Standard 1"

would your ke bor

& Continue analysis with this standard?

{7 Skip thiz standard?

Mo

To continue analyziz pou may alzo press the sipper lever.

Fig. 9-1

Press the sipping lever. Measurement will start. Upon completion of
the 1st standard measurement, a message box for the 2nd standard
measurement will appear.

For remeasurement or skipping, select the relevant item with the mouse
(by placing a bullet in its radio button) and click Yes. When you click
No, the current measurement sequence is terminated.

For restarting measurement, click the \E‘ button. Measurement then

starts from standard 1.
Upon completion of standard measurement, a window as in Fig. 9-2 will

appear.



E-7000 EL Spectrophotometer on LUSB

The last standard 5: ""Standard 5" waz measured. Would

\,?/ you ke ta

& Goto measure samples

{" Fepeat the last measurement

Fig. 9-2

By clicking OK, a calibration curve is drawn and then samples can be

measured. When a window as in Fig. 9-3 appears, press the sipping
lever. The result of measurement will appear in the area indicated by
@ in Fig. 9-4.

Fig. 9-3



9.1 Use of Sample Sipper

utioms - [F 7000 FL Spectiophstometer on USA]

Edt Wow Ipectrophorometer Tock LMty Wiedow et - & x|
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[For Help, press 'L

Fig. 9-4
Upon completion of measurement, click the End button. The data will
be saved.

For remeasuring any of the standards after their measurements, click its
data as shown in Fig. 9-5. Then click the Remeasure button.

22 AL Sofutions - [F- 7000 FL Spectrophetometer on LSA]
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Fig. 9-5



9.1.2 When Using
Sample Table

A message box as in Fig. 9-6 will open. Press the sipping lever.

F-7000 FL Spectrophotometar on USB

Fleasze inzert standard 2.

Caricel |

Fig. 9-6

When a standard is remeasured, the calibration curve is recalculated
and sample data is also recalculated based on the curve and then
displayed. To save the recalculated data, click the End button or the

(save) button on the toolbar.

A message box is displayed in both standard and sample measurement
sessions. So operate according to the messages. When the
message box appears, press the sipping lever of the sample sipper.

NOTE: When the sample sipper is used, blank measurement cannot
be made.

Select the Measure command from the Spectrophotometer menu or

click the \E‘ (measurement) button on the toolbar. A window as in
Fig. 9-7 will open.

F-7000 FL Spectrophotometer on USB

b ] The next standard for analyziz iz standard 1: 'Standard 1"

would your ke bor

& Continue analysis with this standard?

{7 Skip thiz standard?

Mo

To continue analyziz pou may alzo press the sipper lever.

Fig. 9-7



9.1 Use of Sample Sipper

Press the sipping lever. Measurement will start. Upon completion of
the 1st standard measurement, a message box for the 2nd standard
measurement will appear. For remeasurement or skipping, select the
relevant item with the mouse (by placing a bullet in its radio button), and
then click Yes. When you click No, the current measurement
sequence is terminated.

For restarting measurement, click the \E‘ button. Measurement then

starts from standard 1.

Upon completion of standard measurement, a window as in Fig. 9-8 will
open.

E-7000 EL Spectrophotometer on LUSB @

The last standard 5: ""Standard 5" waz measured. Would

\?/ you ke ta

& Goto measure samples

{" Fepeat the last measurement

Fig. 9-8
By clicking OK with the mouse, a calibration curve is drawn and then
samples can be measured.

In case of sample measurement also, a message box as in Fig. 9-9 will
appear. Press the sipping lever. Measurement of sample 1 will start.



F-7000 EL Spectrophotometer on USB

The next zample for analyziz iz zample 1, Replcate 1.

whould you ke toc

& Continue analvsiz with this sample?

" Skip thiz sample?

1 Inzert a new zample into the tequence?

M

To continue analyziz pou may alzo press the sipper lever.

Fig. 9-9

For measurement of sample 2, a message box as in Fig. 9-10 will open.

FE-7000 EL Spectrophotometer on USB

The next zample for analyziz iz sample 2, Beplcate 1.

would your ke tor

& Continue analvsiz with this sample?
" Skip thiz sample?
" Repeat the last measurement?

7 Inzert a new sample into the tequence?

M

To continue analyziz pou may alzo press the sipper lever.

Fig. 9-10

For measurement of sample 2, press the sipping lever.
For skipping this sample (measurement of sample 3), select “Skip this
sample?” and click the Yes button with the mouse.
For remeasurement, select “Repeat the last measurement?” and click

the Yes button with the mouse.

When repeat measurement has been

set, measurement starts from the 1st one (Repl. No. 1) for the sample.



9.1 Use of Sample Sipper

In case of interrupt measurement, select “Insert a new sample into the
sequence?” and click the Yes button with the mouse.
as in Fig. 9-11 will appear.
then click the OK button.

A message box
Input @ sample name and comment, and

F-1000 FL Spectrophoiometer on UUSB

Mew 5ample

Sample: ]

Comments: |

Cancel

Fig. 9-11

For remeasurement after a series of measurements, click the data to be
remeasured as shown in Fig. 9-12. Then lick the Remeasure button.

T FL Salutions - [F-7000 FL Spectropholameter an LISA]
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Fig. 9-12



A window as in Fig. 9-13 will open. Press the sipping lever, and
measurement will start. When a standard is remeasured, the
calibration curve is recalculated and sample data is also recalculated
based on the curve and then displayed. To save the recalculated data,

click the =l (save) button.

F-7000 FL Spectrophotometer on USH

Flease inzert standard 2.

Carnicel |

Fig. 9-13

9.1.3 In Wavelength (1) When Not Using Sample Table
Scan or Time
Scan Mode Set your analysis method. When the monitor window appears,
press the sipping lever. Measurement will start.

(2)  When Using Sample Table

Select the Measure command from the Spectrophotometer menu

or click the %= (measurement) button on the toolbar.
A message box will appear. Follow the messages given.



9.2 Use of AS-3000 Intelligent Autosampler

9.2 Use of AS-3000 Intelligent Autosampler

Set the rack parameters, injection volume and other items with the
AS-3000 Intelligent Autosampler. For details, refer to the instruction
manual attached to the AS-3000.

Connecting cord
Communication cable (furr"shed with AS'3000)

(furnished with F-7000) |_

COM!1

EXTIN OUT1  IN1

USB

PC AS-3000

F-7000

Fig. 9-14 Cord Connection

Parameter setting: Set all parameters in the AS-3000.

NOTE: When using a sample table, match the number of samples set
in the AS-3000 with that set in the sample table. If the latter
is less than the former, some samples cannot be measured.



9.2

<Measurement>
(1)  Select the Measure command from the Spectrophotometer menu

Tleasure

of the FL Solutions program or click the [ (measurement)
button on the toolbar. A window as in Fig. 9-15 will open.

F-7000 FL Spectrophotometer on USB

G ] The nest standard for analyziz iz etandard 1; 'Standard 14

Whould yout like to;

&+ Continue analysis with thiz standard?

{7 Skip thiz standard?

Ha

To continle analysis pou may alzo press the sipper lever.

Fig. 9-15 For Start from Creation of Calibration curve

(2)  Press the START key on the AS-3000.

(3) Measurement will start.



9.3 Analog Output

9.3 Analog Output

For connection, use the analog output terminal.  Select the Analog
Output command from the Utility menu. (The analog output I/F (option)
is required.)

Analog Output

7 High[0-10000)

kK | Cancel I Help

Fig. 9-16
This is a setting of data value corresponding to analog output of 1 V.
Analog output value (V) becomes as follows.

Low : (data value)/1000
High: (data value)/10000



APPENDIX A DETAILS OF QUANTIFICATION

A.1 Foreword

In the Photometry mode of the F-7000 spectrophotometer, the following
four calibration curve types are available.

e Linear working curve

e Quadratic working curve

e Cubic working curve

e Multiple segment working curve

These are explained in detail below.

A.2 Linear Working Curve (1st order)

A regression line is determined via the least squares method from a
maximum of 20 data. The calculation formula is as follows:

x=A1-y+A0
1
I ZYiXi _EZYi 'in A0 in AL ZYi
Zyl'z —%(Z}H)Z " "

A

where, x: Sample concentration (input value)
y: Sample data (measured value)
n: Number of samples



A.3 Quadratic Working Curve (2nd order)

A quadratic curve is determined via the least squares method from a
maximum of 20 data. The calculation formula is as follows:

x=A2-y*+A1-y+A0
) s(yx)s(yy) - s(yx)s(yy”) W)=Yy (Zy )
S(wsy7)~{s(or)} |
~S()s(yy?) sy x)s(y?) Siv)= Yy, PRDRS
S()s(s"57) - {5} “
A0 = 2 — Al ani — A2 ZnYi s(yy?)=Dvi ——Zy:lzy"

n

o) T, - 222

oz B

where, x: Sample concentration (input value)
y: Sample data (measured value)
n: Number of samples

A.4 Cubic Working Curve (3rd order)

A cubic curve is determined via the least squares method from a
maximum of 20 data. The calculation formula is as follows:

x=A3-y*+A2 -y +A1-y+A0
where, x: Sample concentration (input value)

y: Sample data (measured value)
n: Number of samples



A.5 Multiple Segment Working Curve (Segmented)

The calibration curve is apt to bend when measuring turbid samples or
the like. Use of a quantification program allows correcting the
calibration curve by using up to 20 standards. Figure A-1 shows an
example of curve correction. For the part which exceeds the
measuring range of the standards, simply extend the line as it is.

Data

Conc

Fig. A-1 Correction of Curve Bending



< Notes on Preparation of Multiple Segment Working Curve>

(1) A correct calibration curve can be created only when the
measured value increases or decreases monotonically versus the
concentration value. Especially when the inclination is negative-
going, be sure to measure a blank having a data value larger than
the other standards. A curve not showing a monotonic increase
will appear as in Fig. A-2.  And when the data value of the blank
is small, regardless of a negative-going inclination, the curve will
appear as in Fig. A-3.

Data

STD1

Conc

Fig. A-2 Example of Curve without Monotonic Increase
(unsuitable curve)

Data

STDs

Conc

Fig. A-3 Example of Negative-going Curve where Measured
Value of Blank is Small (unsuitable curve)



(2) Remeasurement of Standards
The standards can be remeasured after once preparing a

calibration curve. The curve prepared in such a case will appear
as in Fig. A-4.

Data

5TDsé

Redrawn STDS

calibration curve

Remeasured STD1

Initially measured STD1\ .

Conc

Fig. A-4 Calibration Curve when Standards are Remeasured



APPENDIX B DETAILS OF RATE ANALYSIS
FUNCTION

B.1 Foreword

Rate analysis is used in the analysis of enzyme reactions. It is utilized
for clinical and biochemical tests by reagent manufacturers, hospitals
and soon. A computer is used to calculate the concentration from the
variation in data per unit time, and the result is displayed and printed out.

B.2 Calculation Method

A timing chart for rate analysis is shown in Fig. B-1. Data is acquired
when the initial delay time has elapsed after pressing the Measure
button. A regression line is determined from this data via the least
squares method, and the gradient and activity value are calculated.
The calculation formula is as follows.

Data
— A0
A1
Data: A0, A1, A2, A3,
A2 A4...
A3
A4
A5
A6
A7
_—
Time
Td |Tc
Tt Td : Initial delay time
Start of Tm: Measurement time
measurement Tm Tc :  Sampling interval
Tt : Calculation time
Fig. B1



Prepare a regression line via the least squares method from the
measured data, and obtain a determination coefficient.

y=ax+b
where,

a=

5o (x5

xi:  Time (s) of each data
yi: Value of each data
n: Number of samples

The determination coefficient CD becomes as follows:

(nz Xi¥i — zxiz Yi)2
(32 (2ot (]

CDh=

Gradient (variation per minute)

D, =2 = 60a(/min)
Tk

o Activity
Ci =k- Di

e R (relative coefficient)

2
(nZX‘y‘*ZX‘Zy‘]

Wan‘z - (Zx‘)zj{niy‘z —(Zy‘)zj

R=CD=

e R2 (determination coefficient)

2
(any —ZX_ZYJ

el o]

NOTE: If the range for rate calculation does not coincide with the
actual measured data range, then use only the measured data
within the range for the calculation.



APPENDIX C DETERMINATION COEFFICIENT
OF CALIBRATION CURVE

C.1 Calculation of Determination Coefficient

The determination coefficient and other factors are calculated via the
following formula.

2
Data
An : Photometric or
Ay average value of
standard
Al _..____)& Cn : Concentration on
approximation curve
versus A
Cstdn: Standard
concentration (input
As value
T N . Number of standards
Gt 1C: Cat c
onc —
Cstdy  Cetd? Cstds
Difference DIFF . DIFF, = C, - Cstan
Relative difference RD : RD, =E 100
A
_ DA,
A =
N
Student’s t-test N __ DIFf,
Z DIFF?
N-1
Relative coefficient : R=

Determination coefficient : R, = R)2



C.2 Usage of Determination Coefficient

The determination coefficient indicates the goodness of fit of the
measured standards and the prepared calibration curve. The closer
this value is to “1,” the better the fit of the measured value and
calibration curve. If the value is far from “1,” then the standards must
be measured or the calibration curve mode must be changed.
Examples of determination coefficients upon changing the calibration
curve mode are given below.

o
Data x: Standard measurement points

When calibration curve type is set
to linear:
X Determination coefficient < 1

Conc —
When calibration curve type is set
T to quadratic:
Data Determination coefficient = 1
Conc —

With the above standard data, it can be seen that a quadratic curve
provides a better result. A calibration curve, which was formerly judged
through skill or experience, can thus be judged more easily through
numerical means.



APPENDIX D INTEGRATION METHOD AND
SMOOTHING

D.1 Foreword

The integration methods and smoothing used in the FL Solutions
program are explained here.

D.2 Integration Methods

The FL Solution program comes with the following three integration
methods.

e Rectangular
e Trapezoid
e Romberg

D.2.1 Rectangular The Rectangular method is the simplest calculation method among the
Method above three. Since one sampling interval is equal to the width of each

sectional area, the total value of all data points covering a peak is
approximated as a target area.
As shown in Fig. D-1, the target area is a total of the rectangular parts
obtained from linear approximation of the curve drawn by following the
data points. If the number of peak data points is small, approximation
will become rough.

Fig. D-1



D.2.2 Trapezoid
Method

The Trapezoid method is an improved method of peak area calculation.
Each section having a width equal to one sampling interval is indicated
by a rectangle and a triangle on it. And the target area is given by
totaling the area values of all sections.

Fig. D-2

When focusing attention on one section, the area I, of its rectangular
part can be expressed as follows.

f2

|,— = f1X
where, x: Sampling interval

fi:  Left-side height of

—=> x |=— rectangle

Fig. D-3



D.2.3 Romberg
Method

To this rectangle, a triangular part is to be added.
When replacing the sectional area with |y, and the triangular area with |,
It is given by the following formula.

f, -1 fi +f
I; =1, +1, =%X+fl>(=( 1; 2jx

The above formula can be transformed to cover the entire peak as
follows.

f f
I; =| 4 +f,+.+f +—“)x
T (2 2 1t

The Romberg method is the most exact integration used in this program.
The aforementioned Trapezoid method has different step sizes
(sampling intervals) for determining a peak area more exactly.

This method capable of using a total of inherent errors can use both of
two step sizes individually conceivable. However, unlike a classic
method of continuous approximation, the step size cannot be reduced
freely in the same way as an increase in the X-axis direction for exact
integration. This is because a spectrum is handled as average data of
the data points which define the spectrum.

Yet, the Romberg method allows an increase in step size by a factor of
2 or 4 when necessary. This method is implemented as follows.

(1) At every data point, data is integrated by the Trapezoid method.

(2) Atevery two data points, data is integrated by the Trapezoid
method.

(3) The results of the above (1) and (2) are combined with each other
to obtain the following.

where, Ig : Integration by Romberg method
I, : Trapezoid method at every data point
l,, :  Trapezoid integration at every two data point



D.3 SMOOTHING

D.3.1 Foreword The FL Solutions program comes with the following three smoothing
methods.

e Savitsky-Golay smoothing
e Mean smoothing
¢ Median smoothing

These are explained in detail below.

D.3.2 Savitsky-Golay For this method, refer to the following literature.
Smoothing
Gorry,P.A.
"General Least-Squares Smoothing and Differentiation by the
Convolution (Savitsky -Golay) Method”
Anal.Chem. 1990, 62, 570-573.



D.3.3 Mean Average data is obtained from the numerical values at the specified data

Smoothing points and set for the center wavelength.
Example)
Number of data points: 7
Number of times o1

In case of 7 data points starting from 358.0 nm, the average value is
set for the center wavelength of 358.6 nm. At this time, data
disappears at 3 points at the both sides on the spectrum.

How to acquire data

nm Data — Data
358.0 22.41 | —
358.2 23.15 — —
358.4 23.82 = —
358.6 24.41 — 24.23
358.8 2491 _| — 24.71
359.0 2532 | — 25.10
359.2 25.60 ] 25.39
359.4 25.78 a — 2557
359.6 25.85 N 25.65
359.8 25.83 a 25.64
360.0 25.70 _ 25.54
360.2 25.50 25.35
360.4 25.23 :
360.6 24.88

360.8 24.47

When an even number (2n) of data points are specified,
“2n” is replaced with “2n+1” for calculation. This means that the same
result is obtained when the number of data points is set at “8” and at “9.”



D.3.4 Median Middle data is obtained from the numerical values at the specified data

Smoothing points and set for the center wavelength.
Example)
Number of data points: 7
Number of times o1

In case of 7 data points starting from 358.0 nm, the 4th smallest
value is set for the center wavelength of 358.6 nm. At this time,
data disappears at 3 points at the both sides on the spectrum.

How to acquire data

nm Data — Data
358.0 2241 | —
358.2 23.15 — —
358.4 23.82 = —
358.6 24.41 — 24.41
358.8 2491 _| — 24.91
359.0 2532 | — 25.32
359.2 25.60 _ 25.60
359.4 25.78 a — 25.70
359.6 25.85 N 25.70
359.8 25.83 a 25.70
360.0 25.70 _ 25.70
360.2 25.50 25.50
360.4 25.23 .
360.6 24.88

360.8 24.47

When an even number (2n) of data points are specified,
“2n” is replaced with “2n+1” for calculation. This means that the same
result is obtained when the number of data points is set at “8” and at “9.”



APPENDIX E DESCRIPTION OF
FLUOROMETRY

E.1 Description of Fluorescence

Excitation
?{fzi:;:: ey
& -~
Fluorescence/ ’ ~
phosphorescence
Stable stage Unstable stage
(ground state) (excited state)
Radiationless Radiationless
transition transition
v Y
3
{
2 Y
Excited state v=0 > 4.4 :
Excited triplet state = =[- 3 =[-4+ - = - =~ — - -} ——58-5‘—. —_— - ——
o Light Light
Excitation light ——= - -
3
2
1
Ground state v=0 :
Absorption Fluorescence Phosphorescence

Fig. E-1 Typical Organic Molecular Energy Level

Figure E-1 illustrates the energy level transitions in an organic molecule
in processes of light absorption and emission.

When light strike an organic molecule in the ground state, it absorbs
radiation of certain specific wavelengths to jump to an excited state.

A part of the excitation (absorbed) energy is lost on vibration relaxation,
i.e., radiationless transition to the lowest vibrational level takes place in
the excited state. And, eventually the molecule returns to the ground
state while emitting fluorescent radiation.



Also, if radiationless transition to the triplet state takes place, then
phosphorescence is emitted during triplet-to-singlet transition (from the
excited triplet state to the ground singlet state).

Generally phosphorescence persists for 10™ sec or longer due to the
selection rule imposed on the triplet-to-singlet transition. In contrast,
fluorescence persists for a period of 10® to 10 sec in most cases.

As mentioned above, a part of the radiation absorbed by a substance is
lost as vibration energy, etc.; therefore, the fluorescence emitted from
the substance has a longer wavelength than the excitation light (Stokes’
law).

The ratio of the number of photons emitted during fluorescence to the
number of photons absorbed is called the quantum efficiency of
fluorescence. The larger the quantum efficiency a substance has, the
more fluorescence it emits. Also, the intensity of fluorescence emitted
from a substance is proportional to the quantity of light absorbed by it.
When a dilute solution sample is measured, the fluorescence intensity is
expressed by the following formula.

F = Klgclegg

where, F : Intensity of fluorescence
K : Instrumental constant
lo : Intensity of exciting radiation
c Concentration of substance
1 Cell path length
€ Absorptivity of substance
0] Quantum efficiency of substance



E.2 Advantages of Fluorometry

As contrasted with fluorometry, absorptiometry for a low-concentration
sample is explained in the following:

A sample having 99% transmittance to blank is taken as an example.
In the absorbance measurement of such a substance, inaccuracies
must always be taken into consideration. Here, the inaccuracy is
assumed to be 0.1%. Since it has an effect on both the blank and

sample,
Percent transmittance of blank 100.0 £ 0.1%
Percent transmittance of sample 99.0+0.1%
Difference (proportional to sample concentration) 1.0+ 0.2%

In this example, the uncertainty in concentration measurement is +20%.
While in the fluorometry, a difference from zero level corresponds to the
concentration of sample. Accordingly, the measurement accuracy is

as follows:
Output signal level at sample measurement 100+ 0.1
Value corresponding to blank 0+£0.1
Difference (proportional to sample concentration) 100+ 0.2

As can be seen from the above, the fluorometry is very advantageous
for analyzing a low-concentration sample since its uncertainty is in most
cases theoretically independent of the sample concentration.

Although actual practice may involve some error factors which increase
as the sample concentration becomes extremely low, the fluorometry is
capable of measuring low concentrations with an accuracy 100 times
higher than in absorptiometry.

Figure E-2 is an explanatory illustration of the foregoing description.

In absorptiometry, a difference between the quantity of incident radiation
I, and the quantity of transmitted radiation I; is represented by signal Is.
A level at which the signal | becomes almost equal to a noise level is
used as a detection limit.

In fluorometry, however, since the quantity of fluorescence I¢ itself is
represented as a signal, just a small amount of fluorescence can be
amplified electrically for enabling detection.



Still more, since a fluorescence wavelength of a substance is different
from its excitation wavelength (incident light wavelength), the
fluorescence wavelength is not readily affected by the exciting radiation,
thereby contributing to ensuring high sensitivity.

High ) Low . High Low
concentration concentration concentration concentration
— - [~ I Is ey R
I
Io Is To
I
It t o Amplified
1L
(@) Absorptiometry (b) Fluorometry

Fig. E-2 Comparison between Absorptiometry and Fluorometry

In addition to high sensitivity, the fluorometry is advantageous in that
more information is attainable. An emission spectrum is also available
besides an excitation spectrum which corresponds to an absorption
spectrum in absorptiometry.

The two kinds of wavelengths can be selected as desired, and a
fluorescence spectrum can be recorded using a properly selected
excitation wavelength (or vice versa). Thus, quantitative and qualitative
analyses can be made for a sample containing plural components.



Figure E-3 shows a simplified spectral graph of measurement of a
sample containing multiple components. In absorptiometry, since only
the absorption spectrum can be measured, two or more component
wavelengths are presented. If the absorption wavelengths are similar
to each other, each component cannot be separated in measurement.
In fluorometry, even if the absorption wavelengths are similar, a
difference in fluorescence makes it possible to select each fluorescence
wavelength properly. Thus, each component can be separated in
measurement.

Absorption spectra
Excitation spectra Fluorescence spectra

Component A
Component A Component B

(a) Absorptiometry (b) Fluorometry

Fig. E-3 Measurement of Multi-component Sample

Table E-1 compares information attainable in absorptiometry and that in

fluorometry.

Table E-1 Comparison of Information Attainable in
Absorptiometry and Fluorometry

Absorptiometry Fluorometry

Absorption spectrum only o Excitation spectrum
(corresponding to excitation spectrum o Fluorescence spectrum
in fluorometry)




E.3 Remarks on Measurement in
Fluorescence Analysis

E.3.1 Temperature For mostkinds of samples, an increase of 1 °C in sample temperature
Dependency of causes the fluorescence intensity to decrease by 1 to 2%.
Fluorescence Itis also reported that for some kinds of biochemical samples, the
Intensity fluorescence intensity decreases as much as 10% as the temperature

increases by 1 °C.  When analyzing a sample having a temperature-
dependent property, it is advisable to use the constant-temperature cell
holder (P/N 650-0150). Constant-temperature measurement can be
carried out by circulating constant-temperature water through this cell

holder.

E.3.2 Chemical Some kinds of samples may be susceptible to a chemical change due to
Change in exciting radiation. In analysis of such a sample, keep the shutter
Sample due to closed to cut off an excitation beam until measurement is started, and
Radiation then open the shutter immediately before measurement. If any

chemical change due to exciting radiation is observed still, determine a
signal level at the start time through extrapolation according to variation

in signal level.
E.3.3 Raman In fluorescence measurement, spectra having different natures from
Scattering that of fluorescence may be observed. These are called Rayleigh

scattering spectrum and Raman scattering spectra; the former
appearing at the same wavelength position as the excitation spectrum,
and the latter appearing at the longer-wavelength side near Rayleigh
scattering.

In a fluorescence spectrum, when the excitation wavelength is shifted,
only the peak height is changed while the peak wavelength position
remains intact. In a Raman scattering spectrum, when the excitation
wavelength is shifted, the peak wavelength position is also changed
accordingly. Both the Rayleigh scattering and Raman scattering are
caused by a solvent which may be contained in the sample.

When examining the spectral plot, be careful not to mistake these
scattering effects for the fluorescence peak of interest. Table E-2
presents the Raman spectral peak position at each excitation
wavelength for the purpose of reference.
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Fig. E-4 Raman Spectrum of Water

Raman
scattering

Table E-2 Raman Peak Positions at Respective Excitation Wavelengths

s&:\?cietlztri;rt‘h) Water | Ethanol | Cyclohexane _Cr: :trg%?“ oride | Chloroform
Excitation 248 271 267 267 — —
wavelength 313 350 | 344 344 320 346
peak 365 416 405 408 375 410
position (nm) 405 469 459 458 418 461
436 511 500 499 450 502

-22



E.3.4 Handling of
High-
concentration
Samples

In measurement of a high-concentration sample, a variety of error
factors may be involved.

The most significant error factor consists in that an excitation beam is
absorbed at the entrance of a cell to prevent a sufficient level of
excitation at the center of the cell.

Figure E-5 illustrates an extreme case of this condition.

Although fluorescence is emitted in the vicinity of the entrance for the
excitation beam, it is not taken into the emission monochromator.

Excitation beam

Y

Fluorescence < \

Fluorescence is
reflected here.

Fig. E-5 Sample Having an Extremely High Concentration

If only the incident point of excitation beam is bright, it is necessary to
dilute the sample properly for measurement.

The second significant error factor consists in extinction due to
concentration. This condition is caused by preventing activation
through interaction of molecules.

The third significant error factor consists in re-absorption of
fluorescence. As shown in Fig. E-6, this condition occurs due to
overlapping between the short-wavelength side of fluorescence
spectrum and the long-wavelength side of excitation spectrum.
Therefore, it seems that the fluorescence spectrum has been shifted
toward the long-wavelength side to some extent. In measurement of
an ordinary kind of sample, however, this condition will not impede
quantitative determination significantly

Fluorescence

Excitation spectrum

spectrum

Relative intensity

\

\ Wavelength

Re-absorption
occurs here.

Fig. E-6 Explanatory lllustration of Re-absorption



E.3.5 Second-order
Scattered
Radiation

E.3.6 Contamination
of Cell

In any case, if there is a possibility of a measurement error due to high
concentration of a sample, dilute the sample properly or carry out
surface fluorescence measurement using a solid sample holder.

Where the excitation and emission wavelengths are plotted near each
other, care should be exercised not to mistake the Raman and Rayleigh
scattering for the fluorescence spectrum as mentioned in E.3.3.
Where the excitation and emission wavelengths are plotted apart from
each other, care should be exercised not to mistake the second-order
and third-order scattered radiation for the fluorescence spectrum.

The second-order scattered radiation appears at a wavelength two
times longer than the excitation wavelength, and the third-order
scattered radiation occurs at a wavelength three times longer.

For instance, if the excitation wavelength is 240 nm, the second-order
and third-order radiation take place at 480 and 720 nm, respectively.
For eliminating these scattered radiations, insert a short-wavelength
cutoff filter in the path of fluorescing radiation (before emission
monochromator). It is advisable to use the filter set (P/N 650-0157)
which is available as an optional accessory.

Since the fluorescence spectrophotometer provides high sensitivity, just
a slight amount of contamination on a cell may have an adverse effect
on results of measurement. To prevent this, treat the cell properly after
its use. Do not leave the cell containing sample. In evaporation of a
solvent, a residue of sample may adhere to the wall of the cell to cause
contamination.

In measurement of a very dilute sample, contamination on the inner and
outer walls of the cell may cause a problem. If a droplet of sample
solution is put on the outer wall of the cell in sample injection into it, wipe
the cell with tissue paper and then set it into the cell holder.



E.3.7 Measurement Figure E-7 shows a measurement example of fluorescence spectrum.
Example of
Fluorescence
Spectrum

Relative intensity

EX ' EXX2Z  Wavelength
@ Scattering of exciting radiation
@ Raman spectrum of solvent
@ Fluorescence of impurities, solvent, etc.
@ Fluorescence of sample
® Second-order spectrum of exciting radiation

Fig. E-7 Measurement Example of Fluorescence Spectrum

As shown in Fig. E-7, other peaks than a fluorescence peak of sample
appear in measurement of fluorescence spectrum. With reference to
this example, it is necessary to identify a fluorescence peak of sample.



APPENDIXF MEASUREMENT OF

F.1

F.1.1

INSTRUMENTAL RESPONSE
(CORRECTED SPECTRA)

Spectrum correction is performed to enable measuring a true spectrum
by eliminating instrumental response such as wavelength characteristics
of the monochromator or detector (photomultiplier). The measurement
of instrumental response is needed to perform spectrum correction.
“Instrumental Response” is the function to measure and save the
instrumental response.

Measurement of Instrumental Response on
Excitation Side

Handling of
Rhodamine B

This is the function to obtain the instrumental response on the excitation
side such as wavelength characteristics of the excitation
monochromator using Rhodamine B as a standard (quantum counter).
The instrumental response is automatically read with a single
wavelength scan operation. A spectrum is correctable within a range
of 200 to 600 nm.

A\ WARNING

Rhodamine B can cause injury if directly touched or accidentally
ingested. When handling it, be sure to wear proper protective
gear such as safety gloves and safety mask. If Rhodamine B
adheres to the skin, wash it off with soap and plenty of water.
Consult a physician when needed. If accidentally ingested,
immediately consult physician.

Pour Rhodamine B into a triangular cell in the procedure illustrated in
Fig. F-1.  The triangular cell filled with Rhodamine B should be in
principle stored at a dark place.



Syringe
(F649090)

!

Rhodamine B "

U

Cut the supplied Suck the Open the cover  Fill the cell with the

ampoule of solution into a of triangular cell  solution in a volume

Rhodamine B with  syringe. and pour the at least half the

a cutter. solution into it. capacity and close
the cover.

Fig. F-1 Handling of Rhodamine B

F.1.2 Operating

(1) Click the @ (analysis method) button on the Measurement
Procedures

toolbar. A box for setting your analysis method will appear.

(2)  Select the General tab. On the General tab page, specify
“Wavelength scan” for the measurement mode.

(3)  Select the Instrument tab.

(4) Set “Fluorescence” for the data mode, “400 V” for the
photomultiplier voltage and “Excitation” for the scan mode.

(5)  Execute the Zero Adjust command from the Spectrophotometer
menu to calibrate the zero point.



(6) As shown in Fig. F-2, set the triangular cell filled with Rhodamine
B into the cell holder in the sample compartment, the filter holder
to the sample compartment and the red filter (single-side frosted)
in the filter holder. In so doing, pay attention to the direction of
the triangular cell and filter. (Refer to Fig. F-3)

Triangular cell with
fixture (containing
Rhodamine B)

Filter holder Red filter

Fig. F-2 Setting of Triangular Cell Containing Rhodamine B

Excitation light Red filter

@ (single-side frosted)

Fluorescence

Metal part —-— E I I::>

Triangular cell Frosted

Fig. F-3 Setting Direction of Triangular Cell (top view)

NOTE: It may take time to obtain stable data due to characteristics of
the detector immediately after the photomultiplier voltage has
been remarkably changed (from 700 V to 250 V for example).
When more accurately calibrating the zero point, wait until
stable data is obtained and then proceed to step (5).



(7)  Execute the Instrumental Response command from the Utility
menu. The Instrumental Response dialog box will open as
shown in Fig. F-4.

Select “EX [200 to 600 nm].” (Referto O in Fig. F-4.)

Instrumental Response

E Slit Er 5lit PHT Valtage

Mo J’ ;jnm |‘_Jnm |:.:" j'\n‘

No e <] om [eoo =] ew | v

" EM (50010 800nm] Mo 60 =] we im0 =¥
i e T a6 1y i [o] ] _j nri | i _{ hm ] :1 W
Run Reset ] Cancel | Help I

Fig. F-4

(8)  Click the Run button. (Referto @ in Fig. F-4.)
A message box “Set the triangular cell with Rhodamine B to cell
holder and set the red filter.” will appear. After setting the
Rhodamine B and red filter, click the OK button. (Referto @ in
Fig. F-5.)

Fig. F-5



©)

(10)

The EX wavelength is set at 640 nm and the instrument starts EX
wavelength scan (from 198.6 to 601.4 nm).

At this stage, the following measuring conditions are automatically
set.
Scan mode :
Data mode

EX slit
EM slit

Scan speed :

PMT voltag
Response

e

Excitation
Fluorescence
5.0 nm

20.0 nm

60 nm/min
400V

Auto

Upon completion of measurement, the conditions set before
measurement are retrieved.

Now, the instrument response on the excitation side has been
measured and stored. Take out the rectangular cell.

-30



F.2 Measurement of Instrumental Response on
Emission Side

F.2.1 Overview

F.2.2 Operating
Procedures

This is the function to obtain the instrumental response on the emission
side such as wavelength characteristics of the emission monochromator
or detector (photomultiplier).

The instrumental response on the emission side is determined by
measuring a combination of instrumental response on both the
excitation and emission sides by synchronous wavelength scan, and
dividing it by the instrumental response on the excitation side
preliminarily measured. An emission spectrum is correctable within a
range of 200 to 600 nm.

(1)  Click the @ (analysis method) button on the Measurement
toolbar. A box for setting your analysis method will appear.

(2)  Select the General tab. On the General tab page, specify
“Wavelength scan” for the measurement mode.

(3)  Select the Instrument tab.

(4) Set“Fluorescence” for the data mode and “250 V” for the
photomultiplier voltage.

(5)  Execute the Zero Adjust command from the Spectrophotometer
menu to calibrate the zero point.

(6) Asshown in Fig. F-6, set the diffuser into the cell holder in the
sample compartment.

Diffuser
Fig. F-6 Setting of Diffuser



NOTES: 1. Measurement of the instrumental response on the
excitation side must be completed before executing
measurement of the instrumental response on the
emission side.

2. It may take time to obtain stable data due to
characteristics of the detector immediately after the
photomultiplier voltage has been remarkably changed
(from 700 V to 250 V for example). When more
accurately calibrating the zero point, wait until stable
data is obtained and then proceed to step (5).

(7)  Execute the Instrumental Response command from the Utility
menu. The Instrumental Response dialog box will open as
shown in Fig. F-7.

Select “EM [200 to 600 nm].” (Referto @ in Fig. F-7.)

Instrumental Response E|

Ex Slit EM Siit PMT Yaltage
" Ex (200 to £00nm) Ready  [60 <|om [200 <] om [0 =¥
7 EM (500 to 300nm) Mo 50 =] s [400 j ¥
£ By Bt S00nm]. No (50 =om j50 =| an 2 =V
Fun FRezet ] Cancel ] Help I

Fig. F-7

(8)  Click the Run button. (Referto @ in Fig. F-7.) A message
box “Set diffuser to cell holder.” will appear. Click the OK button.
(Referto @ in Fig. F-8.)

Ex Sl EM Siit PMT Waltage

€ Ex (200 to 600nm] kL Solutipns Ed o [im v
f* EM (200 to B00nm] ! E Set diffuser ko cell holder, | M i A0 j W
" EM [500 to S00nm] an 00 =¥
L Cancel :
f" | st b | | E By e e | [ ] hm 1
Run J Reset J Cancel i Help I
Fig. F-8



(9) The EX and EM wavelengths are set at 198.6 nm and the
instrument starts synchronous wavelength scan (from 198.6 to

601.4 nm).

At this stage, the following measuring conditions are automatically
set.

e Scanmode : Synchronous

e Datamode : Fluorescence

o EXslit : 5.0nm

e EM slit : 20.0 nm

e Scanspeed : 60 nm/min
e PMT voltage: 250V
e Response : Auto

(10)  Upon completion of measurement, the conditions set before
measurement are retrieved.
Now, the instrument response on the excitation side has been
measured and stored. Take out the diffuser.



F.3 Measurement of Instrumental Response in
Long Wavelength Range on Emission Side

F.3.1 Overview

F.3.2 Operating
Procedures

When a corrected spectrum in the long wavelength area of 600 nm or
more is required on the emission side, the beam of a lamp whose
wavelength characteristics are known is allowed to be irradiated to the
emission monochromator, and the instrumental response in the long
wavelength range on the emission side is read for correction.

As a light source, a sub standard light source (P/N 250-0123) is used.
The correction range by it is 500 to 900 nhm and, when combined with an
instrumental response in the short wavelength range, spectrum
correction is available over the entire wavelength range (200 to 900 nm)
on the emission side.

<Mounting and Positioning Sub Standard Light Source>
Refer to the instruction manual for the sub standard light source
(optional accessory).

(1)

)

@)

(4)

®)

6)

()

Close the cover of the sample compartment.

Click the @ (analysis method) button on the Measurement
toolbar. A box for setting your analysis method will appear.

Select the General tab. On the General tab page, specify
“Wavelength scan” for the measurement mode.

Select the Instrument tab.

Set “Fluorescence” for the data mode and “400 V” for the
photomultiplier voltage.

Execute the Zero Adjust command from the Spectrophotometer
menu to calibrate the zero point.

Set the sub standard light source in the sample compartment with
reference to its instruction manual. (Refer to Fig. F-9.)

Turn on the power switch of the sub standard light source and
wait for approx. 5 minutes until the lamp stabilizes.



Fig. F-9

(8) Execute the Instrumental Response command from the Utility
menu. The Instrumental Response dialog box will open as
shown in Fig. F-10.

Select “EM [500 to 900 nm].” (Referto D in Fig. F-10.)

Instrumental Response E|
Ex St EM Sl FMT Voltage
€ EX[00tB00nm  Ready [0 | nm [20 o] em [0 Hw
COEM@E00tE00nm]  Ready |50 <lem o0 o|em [0 —w
nmi Mo | O T
{7 E (B0 900k No o dmm [F0 =] B =¥
Rur Fieset i Cancel | Help |
Fig. F-10



(9)  Click the Run button. (Referto @ in Fig. F-10.) A message
box “Set the sub standard light source.” will appear. Click the
OK button. (Referto @ in Fig. F-11.)

€ B [200 to BO0nm)
7 EM [200 ta 500nm]

* EM [500 to 300nm)
; Cancel j

 E¥ (50040 9060m)

Fun J Reszet J Cancel ] Help I

Fig. F-11

(10) The instrument starts EM wavelength scan (from 498.6 to
901.4 nm).
At this stage, the following measuring conditions are automatically
set.
e Scanmode : Emission
e Datamode : Luminescence
o EM slit : 50nm
e Scanspeed : 60 nm/min
e PMT voltage: 400V
e Response : Auto

(11) Upon completion of measurement, the conditions set before
measurement are retrieved.
Now, the instrument response on the emission side has been
measured and stored. Take out the sub standard light source
and diffuser.



F.4 Measurement of Instrumental Response in
Long Wavelength Range on Excitation Side

F.4.1 Overview

F.4.2 Operating
Procedures

When a corrected spectrum in the long wavelength area of 600 nm or
more is required on the excitation side, the instrumental response in the
long wavelength range on the excitation side is read for the correction
with reference to the instrumental response obtained at the long
wavelength on the emission side.

This measurement is enabled only when the instrumental response at
the long wavelength on the emission side is available. The correction
range by it is 500 to 900 nm and, when combined with an instrumental
response in the short wavelength range, spectrum correction is
available over the entire wavelength range (200 to 900 nm) on the
excitation side.

(1)  Close the cover of the sample compartment.

(2) Click the @ (analysis method) button on the Measurement
toolbar. A box for setting your analysis method will appear.

(3) Select the General tab. On the General tab page, specify
“Wavelength scan” for the measurement mode.

(4)  Select the Instrument tab.

(5)  Set “Fluorescence” for the data mode and “350 V” for the
photomultiplier voltage.

(6) Execute the Zero Adjust command from the Spectrophotometer
menu to calibrate the zero point.



(7)  Set the diffuser into the cell holder in the sample compartment.

(Refer to Fig. F-12.)

Fig. F-12

Diffuser

(8)  Execute the Instrumental Response command from the Utility
menu. The Instrumental Response dialog box will open as

shown in Fig. F-13.

Select “EX [500 to 900 nm].” (Referto @ in Fig. F-13.)

Instrumental Response
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Fig. F-13



(9)  Click the Run button. (Referto @ in Fig. F-13.) A message
box “Set diffuser to cell holder.” will appear. Click the OK button.
(Referto @ in Fig. F-14.)

€7 B [200 to BO0nm)

7 EM [200 to 500nm]
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Fig. F-14

(10) The EX and EM wavelengths are set at 498.6 nm and the
instrument starts synchronous wavelength scan (from 498.6 to
901.4 nm).

At this stage, the following measuring conditions are automatically
set.

e Scanmode : Emission

e Datamode : Luminescence

o EXslit : 5.0nm

o EM slit : 50nm

e Scanspeed : 60 nm/min

e PMT voltage: 350V

e Response : Auto

(11) Upon completion of measurement, the conditions set before
measurement are retrieved.
Now, the instrument response on the emission side has been
measured and stored. Take out the diffuser.



F.5 Resetting of Instrumental Response

(1)  Click the Reset button in the Instrumental Response dialog box.
(Referto @ in Fig. F-15.)
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Run Reset i Cancel ] Help ]

Fig. F-15

(2) A message box “Erase instrumental response on
excitation/emission side. OK?” will appear. Click the OK button.
(Referto @ in Fig. F-16.)

Instrumental Respanse

© EM (501 y
ok i | =
© Ex (500 e | conce |

Fun ] Feszet J Cancel ] Help

Fig. F-16

(3)  Now, the instrumental response has been erased.



APPENDIX G PARAMETER SETTING RANGE

G.1 General Tab: Common to all measurement

G.1.1

FOR ANALYSIS METHOD

modes

Parameter Name

Setting Range

Measurement Wavelength scan, Time scan, Photometry, 3-D scan,
3-D Time scan

Operator Up to 20 characters

Comments Up to 255 characters

Use sample table

ON, OFF

ON : Checked

OFF: Unchecked

Wavelength Scan: Instrument Tab

Parameter Name

Setting Range

Scan mode

Excitation, Emission, Synchronous

Data mode

Fluorescence, Luminescence, Phosphorescence

Chopping speed

10 Hz, 20 Hz, 40 Hz

EX WL

Scan Mode Input Range
Excitation 0, 200 to 900 nm
Synchronous 200 to 890 nm
EX Start WL Input Range: 200 to 890 nm
EX End WL Input Range: 210 to 900 nm
EM WL Input Range: 0, 200 to 900 nm
EM Start WL Input Range: 200 to 890 nm
EM End WL Input Range: 210 to 900 nm




(cont'd)

Parameter Name

Setting Range

Scan speed
(unit: nm/min)

When Synchronous is specified for scan mode, 1200 nm/min or less

is indicated.

When Phosphorescence is specified for data mode, select from the

following.

Chopping speed is in parentheses.

F-7000 (40 Hz)

F-7000 (20 Hz/10 Hz)

240 60
60 30
30
Delay 0t0 9999 s
EX Slit (unit: nm) 1.0
2.5
5.0
10.0
20.0
EM Slit (unit: nm) 1.0
2.5
5.0
10.0
20.0
PMT Voltage Setting range: 250, 400, 700, 950 V
0 to 1000 V when “PMT Voltage 0-1000V” is turned ON (checked).
PMT Voltage ON, OFF
0-1000V
Response (unit: s) 0.002
0.004
0.01
0.05
0.1
0.5
2.0
4.0
8.0
Auto
Corrected spectra ON, OFF
Shutter control ON, OFF
Replicates 1to 99
Cycle time 0.0 to 180.0 min
ON : Checked
OFF: Unchecked
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G.1.2 Wavelength Scan: Monitor Tab

Parameter Name

Setting Range

Y Axis: Max

-119999999.9 to 120000000.0

Y Axis: Min

-120000000.0 to 119999999.9

Open data processing window after data acquisition

ON, OFF

Open data processing window after acquisition ON, OFF
(Overlay)

Print report after data acquisition ON, OFF
Overlay ON, OFF

G.1.3 Wavelength Scan: Processing Tab

Parameter Name

Setting Range

CAT

ON, OFF

Processing choices

Savitsky-Golay, Smooth, Mean Smooth,
Median Smooth, Derivative

Peak Finding: Integration method

Rectangular, Trapezoid, Romberg

Peak Finding: Threshold

0.001 to 1000

Peak Finding: Sensitivity

1,2,4,8
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G.1.4 Wavelength Scan: Report Tab

Parameter Name

Setting Range

Output Print Report, Use Microsoft(R) Excel,
Use print generator sheet

Orientation Portrait, Landscape

Print items: Include date ON, OFF

Print items: Include method ON, OFF

Print items: Include graph ON, OFF

Print items: Include data listing ON, OFF

ON: “Constant” or “Select data” is selectable.
When “Constant” is specified:
Parameter Setting Range

Data interval | Minimum sampling interval to
measuring wavelength interval

Data start Wavelength range on
Instrument tab page
Data end Wavelength range on

Instrument tab page

When “Select data” is specified:
Selectable from 12 wavelengths.

Print items: Include peak table

ON, OFF
ON: Items to be output peak table are selectable.
Item Setting Range
Peak WL/Peak data ON, OFF
Start WL/End WL ON, OFF
Valley WL/Valley data ON, OFF
Peak Area ON, OFF




G.2.1 Time Scan: Instrument Tab

Parameter Name Setting Range
Data mode Fluorescence, Luminescence, Phosphorescence,
Phosphorescence Life Time,
Phosphorescence Life Time (short)
Chopping speed 10 Hz, 20 Hz, 40 Hz
EX WL Input Range: 0, 200 to 900 nm
EM WL Input Range: 0, 200 to 900 nm
Time unit s, ms
Scan time Time Unit Input Range
s 10t0 9000 s
ms 100 to 9999 ms
When Phosphorescence Life Time (short) is specified for data
mode:
Chopping Speed Scan Time
40 Hz Fixed at 20 ms
20 Hz Fixed at 40 ms
10 Hz Fixed at 80 ms
Delay 010 9999 s
EX Slit (unit: nm) 1.0
25
5.0
10.0
20.0
EM Silit (unit: nm) 1.0
25
5.0
10.0
20.0
PMT Voltage Setting range: 250, 400, 700, 950 V
0 to 1000 V when “PMT Voltage 0-1000V” is turned ON (checked).
PMT Voltage ON, OFF
0-1000V
Response (unit: s) 0.002
0.004
0.01
0.05
0.1
0.5
2.0
4.0
8.0
Shutter control ON, OFF
Replicates 1t0 99
Cycle time 0.0 to 180.0 min




G.2.2 Time Scan:

Monitor Tab

Parameter Name

Setting Range

Y Axis: Max -119999999.9 to 120000000.0
Y Axis: Min -120000000.0 to 119999999.9
X Axis: Max (unit: s) 0.1109999.0

X Axis: Min (unit: s) 0.0t0 9998.9

Open data processing window after | ON, OFF

data acquisition

Open data processing window after | ON, OFF

acquisition (Overlay)

Print report after data acquisition ON, OFF

Overlay ON, OFF

G.2.3 Time Scan:

Processing Tab

Parameter Name

Setting Range

Processing choices

Savitsky-Golay Smooth, Mean Smooth,
Median Smooth, Derivative

Peak Finding: Integration method

Rectangular, Trapezoid, Romberg

Peak Finding: Threshold

0.001 to 1000

Peak Finding: Sensitivity

1,2,4,8

Kinetics: Start time

0to 3599 s, 0 to 9998 ms

Kinetics: End time

0to 3600 s, 1 to 9999 ms

Kinetics: K-Factor

-9999 to -0.001, 0.001 to 9999
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G.2.4 Time Scan: Report Tab

Parameter Name

Setting Range

Output Print Report, Use Microsoft(R) Excel,
Use print generator sheet

Orientation Portrait, Landscape

Print items: Include date ON, OFF

Print items: Include method ON, OFF

Print items: Include graph ON, OFF

Print items: Include data listing ON, OFF

ON: “Constant” or “Select data” is selectable.
When “Constant” is specified:
Parameter Setting Range

Data interval | Minimum sampling interval to
measuring scan time

Data start Scan time range on
Instrument tab page
Data end Scan time range on

Instrument tab page

When “Select data” is specified:
Selectable from 12 time points (in measurement
range).

Print items: Include peak table ON, OFF
ON: Items to be output onto peak table are selectable.
Item Setting Range
Peak time/Peak data ON, OFF
Start time/End time ON, OFF
Valley time/Valley data ON, OFF
Peak Area ON, OFF
Print items: Include kinetics ON, OFF




G.3.1A Photometry: Quantification Tab (Quantification type:

Wavelength)

Parameter Name

Setting Range

Quantification type

Wavelength, Peak area, Peak height, Derivative, Ratio

Callibration type

None, 1st order, 2nd order, 3rd order, Segmented

Number of wavelengths

Calibration Type Setting Range
None 1t06
1st order 1t03
2nd order
3rd order
Segmented

Concentration unit

Up to 8 characters

Manual calibration

ON, OFF
ON: Factors are specifiable.

Factor Setting Range
A0 to A3 -100000 to 100000
Force curve through zero ON, OFF
Digit after decimal point Oto3
Lower concentration limit 0 to 1e+009
Upper concentration limit 0 to 1e+009

G.3.1B Photometry: Quantification Tab (Quantification type:

Peak area,

Peak height)

Parameter Name

Setting Range

Quantification type

Wavelength, Peak area, Peak height, Derivative, Ratio

Calibration type

None, 1st order, 2nd order, 3rd order, Segmented

Peak apex

Wavelength range on Instrument tab page £ 0.1 to 700.0 nm

Concentration unit

Up to 8 characters

Manual calibration

ON, OFF
ON: Factors are specifiable.

Factor Setting Range
A0 to A3 -100000 to 100000
Force curve through zero ON, OFF
Digit after decimal point Oto3
Lower concentration limit 0 to 1e+009
Upper concentration limit 0 to 1e+009

Integration method

Rectangular, Trapezoid, Romberg

Threshold

0.001 to 1000

Sensitivity

1,2,4,8




G.3.1C Photometry: Quantification Tab (Quantification type:

Derivative)

Parameter Name

Setting Range

Quantification type

Wavelength, Peak area, Peak height, Derivative, Ratio

Callibration type

None, 1st order, 2nd order, 3rd order, Segmented

Peak apex

Wavelength range on Instrument tab page

Concentration unit

Up to 8 characters

Manual calibration ON, OFF
ON: Factors are specifiable.
Factor Setting Range
A0 to A3 -100000 to 100000
Force curve through zero ON, OFF
Digit after decimal point Oto3

Lower concentration limit

0 to 1e+009 (1000000000)

Upper concentration limit

0 to 1e+009 (1000000000)

Derivative order 2,4
Smoothing order 2to 4
Number of points 5to 101

G.3.1D Photometry: Quantification Tab (Quantification type:

Ratio)

Parameter Name

Setting Range

Quantification type

Ratio

Subtract background [Wavelength 3]

ON, OFF

K-Factor 0 -9999 to -0.001, 0.001 to 9999
K-Factor 1

K-Factor 2

Operand + (plus), - (minus), * (times)

Wavelength, Peak area, Peak height, Derivative,



G.3.2A Quantification: Instrument Tab (Quantification type: Wavelength,

Ratio)
Parameter Name Setting Range
Data mode Fluorescence, Luminescence, Phosphorescence
Chopping speed 10 Hz, 20 Hz, 40 Hz
Wavelength mode EX WL Fixed, EM WL Fixed, Both WL Fixed
Fixed WL Input Range: 0, 200 to 900 nm
WL 1toWL 6 Input Range: 0, 200 to 900 nm
EX Slit (unit: nm) 1.0
2.5
5.0
10.0
20.0
EM Slit (unit: nm) 1.0
2.5
5.0
10.
20.0
PMT Voltage Setting range: 250, 400, 700, 950 V
0 to 1000 V when “PMT Voltage 0-1000V” is turned ON
(checked).
PMT Voltage 0 - 1000 V ON, OFF
Auto statistic calc. number 2 to0 4000
Replicates 1to 20
Integration time 0.1t010.0s
Delay 010 9999 s




G.3.2B Photometry: Instrument Tab (Quantification type: Peak area, Peak
height, Derivative)

Parameter Name Setting Range
Scan mode Excitation, Emission, Synchronous
Data mode Fluorescence, Luminescence, Phosphorescence
Chopping speed 10 Hz, 20 Hz, 40 Hz
EXWL Scan Mode Input Range
Excitation 0, 200 to 900 nm

Synchronous 200 to 890 nm

EX Start WL Input Range: 200 to 890 nm
EX End WL Input Range: 210 to 900 nm
EM WL Input Range: 0, 200 to 900 nm

EM Start WL Input Range: 200 to 890 nm
EM End WL Input Range: 210 to 900 nm

Scan speed (unit: nm/min) 60000

30000

12000

2400

1200

240

60

30

When Synchronous is specified for scan mode,
1200 nm/min or less is indicated.

When Phosphorescence is specified for data mode, select
from the following. Chopping speed is in parentheses.

(40 Hz) (20 Hz/10 Hz)
240 60
60 30
30
Delay 0109999 s
EX Slit (unit: nm) 1.0

EM Slit (unit: nm)

PMT Voltage Setting range: 250, 400, 700, 950 V

0 to 1000 V when “PMT Voltage 0-1000V” is turned ON
(checked).

PMT Voltage 0-1000V ON, OFF




(cont'd)

Parameter Name Setting Range
Response (unit: s) 0.002
0.004
0.01
0.05
0.1
0.5
2.0
4.0
8.0
Auto
Corrected spectra ON, OFF
Shutter control ON, OFF
Replicates 1to 20
Auto statistic calc. number 2 to 4000




G.3.3 Photometry: Standard Tab

Parameter Name Setting Range
Number of Samples 1t0 20
Sample Up to 40 characters
Comment Up to 255 characters
Concentration 0 to 1000000000

G.3.4 Photometry: Monitor Tab

Parameter Name Setting Range
Y Axis: Max. -119999999.9 to 120000000.0
Y Axis:  Min. -120000000.0 to 119999999.9
Open data processing window after data acquisition ON, OFF
Print report after data acquisition ON, OFF

G.3.5 Photometry: Report Tab

Parameter Name Setting Range
Output Print Report, Use Microsoft(R) Excel, Use print
generator sheet
Print items: Include date ON, OFF
Print items: Include method ON, OFF
Print items: Include calibration curve ON, OFF
Print items: Include standard data ON, OFF
Print items: Include standard comment ON, OFF
Print items: Include calibration data ON, OFF
Print items: Include sample data ON, OFF
Print items: Include sample comment ON, OFF




G.4.1

3-D Scan: Instrument Tab

Parameter Name

Setting Range

Data mode Fluorescence, Phosphorescence
Chopping speed 10 Hz, 20 Hz, 40 Hz
EX Start WL Input Range: 200 to 850 nm
EX End WL Input Range: 250 to 900 nm
EX Sampling interval Input Range: 1 to 50 nm
EM Start WL Input Range: 200 to 850 nm
EM End WL Input Range: 250 to 900 nm
EM Sampling interval Input Range: 1to 10 nm
Scan speed (unit: nm/min) 60000
30000
12000
2400
1200
240
60
30

when Synchronous is specified for scan mode,
1200 nm/min or less is indicated.

When Phosphorescence is specified for data mode, select
from the following. Chopping speed is in parentheses.

(40 Hz)

(20 Hz/10 Hz)

240
60
30

60
30

EX Slit (unit: nm)

N —

EM Silit (unit: nm)
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oo

PMT Voltage

Setting range:

250, 400, 700, 950 V

0 to 1000 V when “PMT Voltage 0-1000V” is turned ON

(checked).

PMT Voltage 0 - 1000 V

ON, OFF

Response (unit: s)




(contd

Parameter Name

Setting Range

Corrected spectra ON, OFF
Shutter control ON, OFF
ON : Checked

OFF: Unchecked

G.4.2 3-D Scan: Monitor Tab

Parameter Name

Setting Range

Y Axis: Max

-119999999.9 to 120000000.0

Y Axis: Min

-120000000.0 to 119999999.9

Contour interval

0.001 to 1000.000

Open data processing window after data acquisition

ON, OFF

Print report after data acquisition

ON, OFF

G.4.3 3-D Scan: Processing Tab

Parameter Name

Setting Range

Peak Finding: Integration method Rectangular

Peak Finding: Threshold 0.001 to 1000

Peak Finding: Sensitivity 1,2,4,8




G.4.4 3-D Scan: Report Tab

Parameter Name Setting Range

Output Print Report, Use Microsoft(R) Excel, Use print
generator sheet

Orientation Portrait, Landscape

Print items: Include date ON, OFF

Print items: Include instrument ON, OFF

Print items: Include graph ON, OFF
ON: Any of the following items is selectable.
e Contour

¢ Bird’s-eye view
e Contour and Bird’s-eye view
e Contour and Spectrum

Print items: Include peak table ON, OFF

Print items: Data Iisting*1 ON, OFF
ON: Setting can be made for excitation and emission
spectra.

Parameter Setting Range

Interval Minimum data interval to
measuring wavelength interval

Start Wavelength range on Instrument
tab page

End Wavelength range on Instrument
tab page

*1. Valid when “Use Microsoft(R) Excel” or “Use print generator sheet” is specified for
Output. Always turned ON when “Use print generator sheet” is specified.



G.5.1

3-D Time Scan: Instrument Tab

Parameter Name

Setting Range

Scan mode Excitation, Emission, Synchronous
Data mode Fluorescence, Luminescence, Phosphorescence
Chopping speed 10 Hz, 20 Hz, 40 Hz
EXWL Scan Mode Input Range
Excitation 0, 200 to 900 nm
Synchronous 200 to 890 nm
EX Start WL Input Range: 200 to 890 nm
EX End WL Input Range: 210 to 900 nm
EM WL Input Range: 0, 200 to 900 nm
EM Start WL Input Range: 200 to 890 nm
EM End WL Input Range: 210 to 900 nm
Scan speed (unit: nm/min) 60000
30000
12000
2400
1200
240
60
30

When Synchronous is specified for scan mode,
1200 nm/min or less is indicated.

When Phosphorescence is specified for data mode, select
from the following. Chopping speed is in parentheses.

(40 Hz)

(20 Hz/10 Hz)

240
60
30

60
30

EX Slit (unit: nm)

EM Silit (unit: nm)

RN N —
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PMT Voltage

250, 400, 700, 950 V
0 to 1000 V when “PMT Voltage 0-1000V” is turned ON

(checked).

PMT Voltage 0 - 1000 V

ON, OFF




(cont'd)

Parameter Name Setting Range

Response (unit: s) 0.002

0.004

0.01

0.05

0.1

0.5

2.0

4.0

8.0

Auto
Corrected spectra ON, OFF
Shutter control ON, OFF
Replicates 21099
Cycle time 2103600 s

ON : Checked
OFF: Unchecked

G.5.2 3-D Time Scan: Monitor Tab

Parameter Name Setting Range
Y Axis: Max -119999999.9 to 120000000.0
Y Axis: Min -120000000.0 to 119999999.9
Contour interval 0.001 to 1000
Open data processing window after data acquisition ON, OFF
Print report after data acquisition ON, OFF

G.5.3 3-D Time Scan: Processing Tab

Parameter Name Setting Range
Peak Finding: Integration method Rectangular
Peak Finding: Threshold 0.001 to 1000
Peak Finding: Sensitivity 1,2,4,8




G.5.4 3D Time Scan: Report Tab

Parameter Name

Setting Range

Output Print Report, Use Microsoft(R) Excel, Use print
generator sheet

Orientation Portrait, Landscape

Print items: Include date ON, OFF

Print items: Include instrument ON, OFF

Print items: Include graph ON, OFF

ON: Any of the following items are selectable.

e Contour

¢ Bird’s-eye view
e Contour and Bird’s-eye view
e Contour and Spectrum

Print items: Data listing*'

ON, OFF

ON: Setting can be made for time scan and
wavelength scan spectra.

Parameter

Setting Range

Interval

Minimum data interval to measuring
wavelength interval

Start Wavelength range on Instrument tab
page
End Wavelength range on Instrument tab

page.

*1:  Valid when “Use Microsoft(R) Excel” or “Use print generator sheet” is specified for
Output. Always turned ON when “Use print generator sheet” is specified.



APPENDIXH SAMPLING INTERVAL
H.1 Wavelength Scan

The data sampling interval is set as follows according to the scan speed.

[Data mode = Fluorescence/Luminescence]

Scan Speed (nm/min) Sampling Interval (nm)
60000 2.0
30000 1.0
12000 0.2
2400 0.2
1200 0.2
240 0.2
60 0.2
30 0.2

[Data mode = Phosphorescence, Chopping speed = 40 Hz]

Scan Speed (nm/min) | Sampling Interval (nm)

240 0.2
60 0.2
30 0.2

[Data mode = Phosphorescence, Chopping speed = 20/10 Hz]

Scan Speed (nm/min) | Sampling Interval (nm)

60 0.2
30 0.2




H.2 Time Scan

The data sampling interval is set as follows according to the scan time.

[Data mode = Fluorescence/Luminescence/Phosphorescence/
Phosphorescence Life Time]

Sampling Interval [ms]

| Pheasnorsceanes """ | Modeichopping Speed

Life Time Mode 40Hz | 20Hz | 10Hz

0.1~ 1 1 50 100 | 200

~3 1 50 100 | 200

~7 2 50 100 | 200

~ 18 5 50 100 | 200

~ 36 10 50 100 | 200

~72 20 50 100 | 200

~ 180 50 50 100 | 200
~ 360 100 100 | 100 | 200
~ 720 200 200 | 200 | 200
~ 1800 500 500 | 500 | 1000
~ 3600 1000 1000 | 1000 | 1000
~ 7200 2000 2000 | 2000 | 2000
~ 9000 5000 5000 | 5000 | 5000

[Data mode = Phosphorescence Life Time (short)]

Chopping Speed [Hz] Scan Time [ms] Sampling Interval [ps]
40 20 10
20 40 20
10 80 40




H.3

3-D Time Scan

The data sampling interval is set as follows according to the scan speed.

[Data mode = Fluorescence/Luminescence]

Scan Speed (nm/min)

Sampling Interval (nm)

60000 2.0
30000 1.0
12000 1.0
2400 1.0
1200 1.0
240 1.0
60 1.0

30 1.0

[Data mode = Phosphorescence, Chopping speed = 40 Hz]

Scan Speed (nm/min)

Sampling Interval (nm)

240 1.0
60 1.0
30 1.0

[Data mode = Phosphorescence, Chopping speed = 20/10 Hz]

Scan Speed (nm/min)

Sampling Interval (nm)

60

1.0

30

1.0




APPENDIX1 PARAMETER SETTING RANGE

ON OPTIONS WINDOW
.1 Display Tab

Parameter Name

Setting Range

Show trace display ON, OFF

Show gridlines with ON, OFF

increment ON: Gridline width is selectable from
Wide, Middle and Narrow.

Display items: Show graph only,

Wavelength scan

Show graph plus peak table

Display items:

Show graph only,

Time scan Show graph plus kinetic data,

Show graph plus peak table
Display items: Show contour plus EX, EM spectrum,
3-D Scan Show contour plus EX,

EM spectrum plus peak table

Display items:
Intracellular cation scan

Show graph only,

Show graph plus kinetic data,
Show graph plus mean,
Show graph plus point

Display items:
Intracellular cation spectrum

Show fluorescence only,

Show fluorescence plus ratio,

Show fluorescence plus concentration,
Show fluorescence plus ratio plus
concentration

Display items:
Polarization time scan

Show Graph only,
Show graph plus kinetic data,
Show graph plus point

Display items:
Polarization spectrum

Show fluorescence only,

Show fluorescence plus polarization
degree,

Show fluorescence plus anisotropy,
Show fluorescence plus polarization
degree plus anisotropy




.2 Processing Tab

Parameter Name

Setting Range

Integration method

Rectangular, Trapezoid, Romberg

Calibration formula

Data = f(Conc), Conc = f(Data)

Data output to peak table

ON, OFF

Smoothing: Processing

Savitsky-Golay, Mean, Median

Smoothing: Order

2to4

Smoothing: Number of points 5to 101
Derivative: Smoothing order 2t04
Derivative: Smoothing order 510 101

.3 Analysis Condition Tab

Parameter Name

Setting Range

Integration time for current data

0.1t010.0s

Change Instrumental Response Condition ON, OFF




APPENDIX J

ERROR MESSAGE LIST

Error Message

Probable Cause

Remedy

ROM Error

ROM error has occurred.

Contact our local service office.

RAM Error

RAM error has occurred.

Contact our local service office.

Lamp is not lighted

Lamp extinguished during
initialization.

Replace the lamp.

Power interruption

Momentary power failure
detected at instrument.

Check the connection of USB cable,
and start up PC and
spectrophotometer again. If error
recurs, contact our local service
office.

Zero adjust error!

Faulty chopper operation

Contact our local service office.

Auto Pre-scan error!
Peak not Found!

Peak was not detected in
auto pre-scan.

Peak may be detected by widening
the slit or increasing photomultiplier
voltage.

Pre-scan error!
Peak not Found!

Peak was not detected in
normal pre-scan.

Peak may be detected by widening
the slit or increasing photomultiplier
voltage.

Wavelength Initialization
error (EX)!

Initialize position of EX side
wavelength feed screw
cannot be detected.

Contact our local service office.

Wavelength Initialization
error (EM)!

Initialize position of EM side
wavelength feed screw
cannot be detected.

Contact our local service office.

Shutter Initialization error

Initialize position of shutter
cannot be detected.

Contact our local service office.

EX Slit initialization error!

Initialize position of EX side
slit cannot be detected.

Contact our local service office.

EM Silit initialization error!

Initialize position of EM side
slit cannot be detected.

Contact our local service office.

Chopper error!

Sync signal from chopper
cannot be detected.

Contact our local service office.

Progam status error

Abnormality detected in
spectrophotometer main unit
program.

Contact our local service office.

The Xe lamp was turned off
suddenly.

Turn off the main switch of
the spectrophotometer unit.

Xe lamp has burned out.

Replace with a new Xe lamp.
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