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GETTING STARTED 

The patented (# 5285254) spectroscopy system is the invention of Richard J. 
DeSa, Ph.D., creator of the first computerized stopped-flow (Computers and 
Biomedical Research, vol. 2, no. 5, October, 1969). 

The OLIS RSM is a subtractive double monochromator with scanning rates of 3 
x 105 nmfsec, immeasurably low stray light, and abundant features to collect 
and analyze spectral and kinetic data which are free from systematic error. The 
OLIS Rapid-Scanning Monochromator provides faster scanning speeds than all 
other dual beam or diode array spectrophotometers. 

The OLIS RSM Spectroscopy Operating System is a powerful, inclusive, 
authoritative, and logical program. Since the introduction of the OLIS RSM, the 
program has been enhanced by the implementation of suggestions by program- 
mers and scientists. 

Opinions, special requests, and constructive criticisms by you can only help 
us to improve this elegant laboratory tool. Please share your ideas with us! 

The OLIS RSM provides an exceptional degree of accuracy, minimal systematic 
error, and simplicity of data handling. These qualities, along with optional 
customization, allow you to "see your spectra in the best light." 

Available procedure options are displayed on the screen as you progress from 
data collection to data storage or data manipulation, so the software is easy to 
master. This manual provides explanantions to expand your understanding of 
the program and to ease your transition from novice to pro-OLIS user! 

Set aside time to read this manual. Some new users have lost data or gone 
through too many steps unnecessarily because they were not fully familiar with 
the capabilities of the software. If possible, read this manual while at the com- 
puter to directly observe the outlined procedures and note any discrepancies 
between the described and actual program (this manual might be a modification 
or two behind your current version of the software). Keep in mind that the 
RSM system is a powerful spectrophotometer: if you need some facility or 
capability for spectroscopy, the OLIS RSM probably has what you need. 
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The OLIS RSM package includes the scanning monochromator with ScanDisk 
and gratings, a light source, a dual-beam optical system (samplelreference) with 
two photomultiplier detectors, amplifiers and two 2MHz 12 bit AID converters. 
The control unit includes a 486166 MHz computer with at least 8 Megabytes 
RAM, a hard disk with at least 200 Megabytes, MS-DOS version 6.0 or higher, 
one RS-232 and one parallel port, a high resolution color graphics monitor, and 
a printer. 

Options you may have chosen to include in your system are a color printer, red 
sensitive photomultipliers for scanning in 700-1 100 nm, additional gratings or 
ScanDisks, an optic cable, a means to flash at your sample, etc. The system is 
intended to be all-inclusive; all you should need is your sample! The software is 
installed on the hard disk for you. If necessary, back-up floppies are provided 
should your system crash. System updates are provided on floppy diskettes, 
upon request. 

The OLIS RSM System is a dual-beam UVIVIS recording spectrophotometer 
with high scan rate for collecting, displaying, and archiving absorbance or 
transmittance spectra. Facilities necessary to support these operations are in- 
cluded in the OLIS RSM software. The program can do most, if not all, that 
must be done with spectra. 

The OLIS RSM should be treated with care to insure a long, useful life. You 
will receive the best performance for the longest time from your instrument if 
you follow a few guidelines: 

When you are not collecting data, pull out the entrance slit by a few millime- 
ters; this blocks the xenon light beam and reduces wear on the optical compo- 
nents. 

We recommend that dry nitrogen be circulated through the optical system 
during operation of the RSM. This practice enhances the life of the optics, 
particularly in UV performance. 

Keep lids and the ScanDisk cartridge securely in place to prevent airborne 
particles from entering the monochromator. Open the lid and trapdoors only 
when changing gratings. 
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Never hesitate to pick up the phone with questions, problems, or suggestions. 
We would much rather talk you through an issue than learn of your time spent 
struggling alone. Because of the software's design, you should have minimal 
problems; those which may occur are easily diagnosed. Call anytime - you'll 
never know if someone is working odd hours here, too, unless you ring. Use 
our toll-free number (800-852-3504) if you are in the United States or Canada; 
from other locations use (706) 353-6547. Please send us screen dumps illustrat- 
ing your problem if appropriate, via FAX (706) 353-1972. If you have an 
emergency after hours and cannot reach anyone at these numbers, Dr. DeSa can 
be reached at (706) 367-9191. 

HOW TO READ THIS MANUAL 

The manual is divided into chapters according to main command menus in the 
program. The beginning of each chapter includes a path of keystrokes from the 
Command Mode to the present location in the pro- 
gram. This path is displayed in shaded ovals with CM CM + M '-+ 0 
standing for Command Mode. Each command descrip- C z I 3  
tion also includes a path of keystrokes from the menu in which that command is 
listed. If you get "lost" in unfamiliar territory, reference the present option in 
the manual's index and press "Escape" as many times as necessary to arrive 
back at the Command Mode. All options are listed alphabetically in the 
manual' s index. 

OLIS software is continually being improved. Names and descriptions of 
options may differ between this manual and your version of the program. If the 
option performs as defined, it's correct, even if it is labeled differently on your 
screen than in the manual. Please make note of discrepancies. If you are uncer- 
tain, check the index for cross-reference or call OLIS. 

Until you are comfortable with the system, we recommend you explore the 
software using the demo files which are included for this purpose. See page 75 
for explanation of the demonstration mode. 
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Cautions on installing your computec 

Be sure that your computer is positioned so as to allow free air flow behind it. 
Never push the computer against another machine, wall, or other surface, 
because this will obstruct the computer's cooling system. 

Do not plug your computer into an AC line which services devices that draw 
heavy current. Avoid AC lines which service devices that switch on and off 
regularly (such as freezers, vacuum pumps, etc.). In both cases, we are avoid- 
ing power surges which can cause damage to your hardware, software, and 
data. 

Powering up/rebooting your computec 

Turn the computer ON and OFF: Most systems are equipped with a multiple 
outlet strip, usually located beneath the monitor. The switches on this outlet are 
labeled according to what they control. Use the "Master/Computer" switch to 
turn your system on and off. Your system might also have an OLIS-installed 
multiple outlet strip connected directly to the AC wall outlet. In case of an 
electrical storm, the outlet leading directly into the wall should be disconnected. 

ResetIReboot the system: Press the CTRL, ALT, and DEL keys sirnulta- 
neously. Some computers, such as the GATEWAY 2000, have a RESET button 
on the front of their cabinet which can be used instead of these three keystrokes. 

Full details about your computer hardware are available from the manufacturer. 
If you purchased the computer hardware from OLIS, all manuals were provided 
at installation - please refer to them as necessary. 

** If you have a system with a xenon lamp, be sure the computer and all 
supporting electrical devices are turned off before you fire the lamp. **I 
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All numeric inputs must be concluded by pressing the Enter key. You do not 
need to backspace over numbers highlighted in yellow which are followed by a 
blue block cursor before inputting new values. 

Letter commands are accepted as single keystrokes -- the Enter key is not 
required, except in the Comment Editor section of the program where it is used 
as a carriage return on a typewriter. 

The convention in this manual is to capitalize user keystrokes and enclose 
letter(s) in quotation marks to improve clarity. The program does not differenti- 
ate between upper and lower case inputs - both are accepted. Use the Escape 
key to exit routines which you entered inadvertently. Whenever you press the 
Escape key to exit a routine and it is the first key you press, the routine is 
exited with no changes recorded (unless, of course, the routine is a toggle, in 
which case, access it again to return to previous status). 

Apply AC power to the computer: 

Once the computer is turned on, the boot-up procedure begins. This boot-up 
procedure is defined by the AUTOEXEC.BAT and CONFIG.SYS files. (Refer 
to your MS-DOS manual for details on these essential files and to page 9 of this 
manual for the default RSM AUTOEXEC.BAT). Please do not change the 
boot-up procedure unless you are instructed to by OLIS personnel. 

Since we set up hard disk systems with an AUTOEXEC.BAT file for entering 
your OLIS Operating System, usually turning the computer on is adequate to 
load and install the necessary files. Be certain that a floppy is NOT in any of 
your disk drives; you want the system to boot from the hard disk. 
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Your RSM is installed with the software on hard disk. You will be provided 
with diskettes as back-up and when updates are made. 

Insert the OLIS Operating System diskette into Drive A or Drive B: The 
OLIS diskette contains all the files necessary for using the system. Always keep 
a back-up version of the latest copy of your software in a safe place. 

Type INSTALL or UPDATE: These commands refers to the directory of the 
floppy disk and to the provided instruction, type either INSTALL or UPDATE 
to initiate the batch file which OLIS provided. All files are copied to the appro- 
priate subdirectories before the computer tells you what to type to initialize the 
program. 

The OLIS software must know the performance characteristics of the instrument 
it controls. This unique information is stored in two "para-files;" RSM- 
HDW.CFG is specific to hardware information and Pararneter.RSM is specific 
to program information. Every time you exit the OLIS software with a 'Z' 
from the Command Mode, the Parameter.RSM para-file is updated, and, if 
appropriate changes have been made, the RSM-HDW para-file is also updated. 
Infrequently, deliberate adjustments to the para-files are necessary. Check with 
OLIS if your instrument performs erratically, especially after a software update 
is installed. Other hardware settings are stored in the para-files and might need 
to be adjusted after a new code is installed. 
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If you wish to enter the OLIS program from the system prompt, i.e., when 
"A: > , " "B: > , " or " C : > " is displayed, you may do so by typing in "RSM, " 
or whatever else the executable batch file for calling up the program is named. 
The OLIS batch file will include the following string of commands: 

OLIS-RSM: The subdirectory in which the OLIS program files are 
located, named for the instrument it controls. 

RUNS7: The program to load the BASIC part of the software. 
OLIS-RSM: The instruction to load the primary OLIS program, 

again specific to the instrument being controlled. 

If you have used the automatic installation, please notice that your original 
AUTOEXEC.BAT and CONFIG.SYS files have been copied to an \OLIS- 
RSM\ subdirectory, SETBAT, under the new names "AUTOEXEC.0RG7' and 
"CONFIG.ORG," where "ORG " is shorthand for "original." Use these 
"original" files whenever you want to use your computer with non-OLIS soft- 
ware. 

Type "SETNORM" when you want to use non-OLZS software; 

Type "SET - OLIS" when you want to return to the OLZS software. 

Executable programs in the form of batch files for toggling between the OLIS 
protocol and the "original" protocol have been added to your SETBAT 
subdirectory as well. 

The last line in these two batch files is "REBOOT1 ." This command causes the 
computer to reboot. RAM requirements of some software, OLIS included, force 
you to reboot the computer to change from one memory intensive program to 
another. OLIS software is very RAM intensive; so are networks, SideKick and 
other such programs which are loaded at boot-up and retained in memory. 

If you attempt to run RSM software without first clearing system RAM of non- 
OLIS programs such as Windows, no data collection or analysis will be possible 
even though sections of the program might function. 
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The operations of the OLIS RSM-1000 Operating System are listed in four 
primary headings identified on the main menu (Command Mode) as Data 
Collection Control, Display Control, File Control, and Program Control. 
The menus within these headings list available commands. 

Upon start-up, the program 
displays the Command 
Mode menu which contains 
options listed under four 
headings. All data collection 
and fitting commands are 
accessible from the Com- 
mand Mode menu. You can 
return to the Command 
Mode at any point in the 
program by hitting 'Escape' 
as many times as necessary. 

C o m m a n d  M o d e  

G GLDB(\LFIIWmXlLE 
P m11 PROCESS LaDULE 
Y P E W D m  NODE 
z mlmLl)rr RCTIUIIIES 

O L I S  R a p i d  Scanning S u s t c m  R S M - 1 B B B  

The commands listed under this 
heading allow YOU to control the Data Collection Control 
collection and display of your data. 

V Live Display (Collect Data) 
S Parameter Setup 

Live Display (Collect Data): 
Choose options for collecting data as well as controlling wavelength and PMT 
HV. Once the data are collected, the program proceeds to the DVM (Digital 
Volt Meter) Live where you can examine data in close detail and select other 
options for data manipulation. 

Parameter Setup: Set up hardware specifications, basic data collection 
parameters, printer selection, and 2D and 3D display parameters. Functions are 
accessed and adjusted by keys located in the Parameter Setup Menu. 
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Data Display/Storage: If data are in memory, this command directs the pro- 
gram to DVM Live. 

This heading lists options which allow you to manipulate and examine the 
display of selected scans from a record. 

Hash Mark/Grid Settings: You can choose between hashmark and grid graph 

You can observe single scans, scans derived 

settings for use throughout the program. This command also provides an oppor- 
tunity to increaseldecrease the number of X and Y hashmarks. 

Display Control 

Send Full Screen to Printer. If data are in memory, this command enlarges the 
current data graph scans to full screen size, eliminating the menu boxes for 
print-out. Note: in the RSM-1000 software, input is Ctrl-P for a screen dump 
print, not the "print screen" key on the keyboard. 

Printing with Pizazz Plus. Using the Pizzaz Plus software which you may have 
chosen as an option with your RSM software, you can capture any screen 
image. You can the import the captured images into word processing or desktop 
publishing programs. Pizazz Plus was created by Application Techniques, Inc . 
in Pepperell MA; it is not OLIS software. Application Techniques can be 
reached at 1-800-433-5201. 

-. 

FILE CONTROL 

Use the options listed under this heading to enter MS-DOS commands without 

by averaging multiple records, scans "cut" 
to include only part of the original scan, etc. 
Operation of these options does not 
affect the raw data permanently. 

File Control 

E D~~~ ~ i ~ ~ l ~ ~ / ~ ~ ~ ~ ~ ~ ~  
H Hash MarWGrid Settings 

, F Full Screen to Printer 

R Data Retrieve Routine 
D Data Dir = C:\OLIS-RSM\Buffer 
0 MS-DOS Command (Shell) 
L List C : \OLIS-RSM\Buffer 

interrupting operation of the RSM 
program, and to retrieve previously 
stored files. See page 77. 
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This heading lists options from which you can choose to examine your data files 
after collection. In addition, you can toggle between demo and real modes. The 
demo mode helps you familiarize yourself with the program. 

Data Process Module: Select options (add, subtract, reduce, multiply) for 
manipulation of data files. See page 73. 

Global Fit Module: Initiates Global Fit routine, which could be considered a 
raison d'etre of the RSM technology: rather 
than using 2D data, as in all conventional Program control -' 

Real/Demo Mode: Toggle this command to choose between selecting a demo 
file for an introduction to the program, or setting the program for work with 
your data. The program functions with all of the demo data sets, but only the 
Holmium Oxide Filter data set allows you to simulate DVM Live mode and the 
options in it.. See page 76 for explanation of the demo mode. 

spectrometers, Robust Global Fitting uses 
3D data arrays. Full functional descriptions 
are provided in chapter 7, further details 
about the math methodology are provided 
in appendix A, which includes recommended 

Terminate Activities. This command allows you an orderly system shutdown 
when exiting the OLIS software. The operating parameters you have set will be 
written to record and reproduced at your next session. We recommend that you 
always conclude an OLIS session by "Z-ing out." 

G Global Fit Module 
P Data Process Module 
M RealIDemo Mode 

Activities 
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2 PARAMETER SETUP 

Parameter Setup M e i i c i  

Data Collection Paransters 

Collect EIM 
Sampling Tine - 4.8 us 
Singla/Dual Bean Mode 
Mode - Aug 4 (18 scanwsmc.) 
Trigger Signal h t  En~bled 
Tri-r Delay (ns) - 28 
Singlo/Rspsnt Trigger Dut 

Momchronator Paramtars 

L i n a  of the Grating - 488 
Blaze Wavelength (nn) = 558 
Nunbcr of nn Each Move - 18 

Printer - Epson FX 

R Reduction Hods Extinction 
A FhmragsAkip Scans 
S # of Scans to skip - 13 
H Y of Scans !%mraged - 16 

3-D Display P u a n s t m  

R Reduction Mode Extinction 
M Display Mode Wire-franc 
Z Scans to Skip - 2 
X h i s  Magnifications tx )  

X- 128 Y- SB Z- 1243 
U 3-D Uieu Angles (degree) 

X- -38 Y- 24 Z- -14 

O L  I S  Rap i d  S c a n n  i n y  System R S M - 1 8 8 8  

The Parameter Setup Menu lists commands which allow you to define most of 
the system variables for the collection and display of data. The 2D and 3D 
Display Parameters options can be set before or after data collection. 
cMj +, g-.. -. 

COLLECT 
An OLIS RSM can be configured to collect rapid scan data, static spectrum, 
fixed (single wavelength) data, dual wavelength data, LD, and CD data. Toggle 
'C' until the mode you desire is displayed. Selection of the Scan mode is 
recommended because data collected in this mode can be viewed using any other 
configuration. Keep in mind that data collected in the Static Spectrum or Fixed 
Wavelength modes can not be viewed as if they had been collected in the Scan 
or Dual Wavelength modes. Some additional modes may require the utilization 
of specific hardware. Please contact OLIS for details. 

Scans 
This is the default for most RSM systems, and presumes the presence of a 
ScanDisk with multiple slits and a scan rate of 1000 scans/second. 
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Static Spectrum 
This mode is used to collect data from a non-changing sample. The RSM collects 
1000 scans/second and averages the incoming data to produce a data set. 

The results from this mode are identical to those acheived by analyzing Scans with 
the Robust Global Fitting algorithm (see page 65). The Static Spectrum mode 
averages the data during data collection, so that the 'final' spectrum is available 
immediately after data collection. However, Robust Global Fitting returns 
statistical information and is the recommended means for obtaining high sensi- 
tivity data from the RSM. Averaging returns no statistics. 

Fixed Wavelength 
This mode presumes the presence of a static ScanDisk, as is often used in lumines- 
cence, fluorescence, and other data collection modes in which light intensitypom 
the sample is measured. To 'create' kinetic traces from data collected as scans, 
use Extract Kinetic Trace ('K' in Cursor Scan Box, see page 48); this option 
creates kinetic traces of up to 1000 points from the collected scans. 

Dual Wavelength 
This mode should be used when your sample is extremely photosensitive andlor 
when you want to measure the effects of specific wavelengths of light. 

Dual Wavelength spectrophotometry is used to study turbid samples which typi- 
cally present falsely high absorbance readings because of light scattering by the 
sample. The dual wavelength method minimizes scatter effect by using one wave- 
length at which the sample under study exhibits a signal (due to chemistry) and 
another wavelength which the sample does not absorb, but at which the effects of 
scatter are similar. By subtracting the former from the latter, you isolate the 
effects of the chemistry and can measure the 'true' absorbance of the sample. This 
method is most effective if the two wavelengths are close together. 

We recommend that you use this option judiciously, since collecting full spec- 
tral scans of 200 wavelengths provides more information than two wavelengths 
and you can use these spectral scans to create dual wavelength records for 
comparison with conventional dual wavelength records by extracting the two 
wavelengths from the scans using Extract Kinetic Trace ('K' in Cursor Scan 
Box, see page 48) and then subtracting these two scans from each other using 
option 'G' in the Data Process Module (see page 73). This method produces a 
single scan which ideally has no scatter, and which therefore, is correct. 

If you wish to perform true dual wavelength scanning, your RSM must be fitted 
with a mask which only allows two wavelengths to illuminate the sample. The 
distance between the two openings on the masked ScanDisk is fured; the mask 
may be moved to allow higher or lower wavelengths, but their distance from 
each other will always be the same. 
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LD or CD 
These modes presume that your RSM is configured for LDICD spectroscopy. CD 
spectroscopy requires additional hardware. The Parameter Setup Menu will list the 
modes of CD spectroscopy which are available with your system. 
c-9 

SAMPLING TIME 
Toggle 'T' to switch between sampling times in microseconds for your data: 

4.0 ps (250 KHz, there will be 201 data points per scan default.) 
2.5 ps (400 KHz, there will be 321 data points per scan default.) 

We recommend choosing the slower rate if you have a long collection time, 
since available memory RAM quickly fills when the higher rate is used. Addi- 
tional sampling rates are possible with a RSM. Please contact OLIS for details 
on secondary modes which are not documented as of this publication. 
T 

DATA COLLECTION MODE 
Toggle 'D' to switch between Single and Dual Beam Mode. Single Beam Mode 
is used when the maximum light intensity is required or for test measurements 
where the beam splitter may be removed. In the Single Beam Mode, the sample 
and reference data must be collected before or after the data collection, i.e. 
sample and reference are separated in time. Dual Beam Mode uses sample and 
reference data sirnultaneously to collect true absorbance values and is the mode 
in which you will usually work. 
0::  

MODE 
Toggle 'M7 to cycle through the modes available with the RSM-1000 system: no - - 

average mode (1000 scanslsecond), and averaging 'on the fly' mode (Avg 1 to 
Avg 5). Since the maximum number of raw data scans which the Robust Global 
Fitting algorithms can fit is 1000 (or 5000 SVD scans), a collection time of five 
seconds produces five times more data than the fitting algorithms can handle. 
Averaging every other, or every fifth, scan enables you to collect data for a 
much longer time. The more time spent during data collection, the better the 
SIN. The mode you choose depends on whether you wish to optimize for time 
or sensitivity. 
M 
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TRIGGER SIGNAL OUT 
Enable or disable the Trigger Signal Out by toggling 'F' to highlight your 
choice. The trigger signal is used to fire the stopped-flow, flash a lamp, or 
initiate another external device. 
F ::: 

TRIGGER DELAY (ms) 
When the previous command is Enabled, informing the program that an external 
device will be used, you can enter a time value for the Trigger Delay, the time 
from the beginning of data collection until the external device is fired. The data 
collected both before and after the trigger is fired are part of the total collection 
time. 

For example, at the rate of 1000 scanslsecond, if the Trigger Delay equals 0.1 
seconds, 100 scans will be collected before the trigger is fired, and 900 scans 
will be collected after the trigger is fired. Unless important data are anticipated 
before the external device is fired, the delay should brief, such as five to ten 
percent of the total collection time. 

LG'.:- -+ r"j$t> 

SINGLEIREPEAT TRIGGER OUT 
When the Trigger Signal Out is enabled, toggle 'H' to select either a single or 
repeated trigger signal. Select the single trigger out when you want to fire the 
external device only once. Repeat trigger out will fire the external device re- 
peatedly until data collection is completed. The Trigger Delay (previous com- 
mand) determines the time between signals. . . 
'y " 
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Monochromator Parameters 

L Lines of the Grating = 400 
B Blaze Wavelength = 550 
K Number of nm Each Move = 20 

LINES OF THE GRATING 
Change this absolute number only when you change the gratings. The number 
of lines per mm on a grating determines its dispersive behavior and defines the 
available wavelength span and resolution of your RSM. 

For example, to change the RSM from a specification with a span of 250 nm to 
one with a span of 150 nm, change the gratings from one with 600 lines to one 
with 400 lines. Gratings with a lower number of lines per rnm produce a 
smaller dispersion of input light, and allow a broader wavelength span. A 
higher number of lines produces more dispersion, and narrows the span of 
wavelength available. 

Whenever the gratings are changed, the monochromator must be calibrated. See 
page 28. 

L .  
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BLAZE WAVELENGTH (nrn) 
This value identifies the blaze of the grating, i.e., the wavelength for which the 
grating is optimized. "Blazing" is the process by which gratings are made 
optimally efficient by appropriate groove shaping. 

As with 'L' above, change this setting when you change gratings. 
<B Z 

NUMBER OF NM EACH MOVE 
This value determines the number of nanometers the wavelength at the center of 
the scan changes each time you move the monochromator (see the Command 
Mode menu, Live Display) via the arrow keys found in the Live Display menu 
(command is labeled Move Monochromator UpIDown). For example, an input 
of 20 causes the wavelength to change by 20 nanometers with each arrow 
keystroke. Use the arrow keys when you wish to move quickly through several 
values to arrive at one appropriate for your work. 

K "  

PRINTER 
This command allows you to toggle among the supported printers including 
Epson FX, HP Laserjet, and other popular models. (If your model is not listed, 
use Pizazz Plus for screen dumps). Toggle 'P' until your printer is displayed. 

Since so many modern printers have various emulation modes, you might not 
see the name, but the major type, of your printer listed. For instance, the 
Okidata Laserprinter which OLZS supplies for many installations uses the HP 
Laserjet driver. 

P 
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new reduction mode before or after 
A - Rbsorbance T - zI 
C - Concentration data collection. The option you 

V - Saple Voltage 
E - Extinction R - R e f  Uoltage select will be displayed on the 

Parameter Setup menu. 
R 

REDUCTION MODE 
Choosing this command provides you with a menu of options from which you 

can set the data reduction mode. 

ABSORBANCE 
This mode is most commonly used with normal absorption spectroscopy. The 
computer calculates the Absorbance at any instant by: 

Set Data Reduction Me 

(Sample-Dark) 
Absorbance = -log 

(Reference-Dark) H 

The program enables you to set a 

CONCENTRATION 
This mode allows you to input an extinction coefficient which causes the incom- 
ing absorbance data to be converted to concentration where the extinction 
coefficient is in litedmoles cm. This mode is not available for 3D display. 

R . +  .C 

EXTINCTION 
Selection of this mode allows you to input a concentration value. Subsequent 
absorbance data will then be converted to extinction where concentration in is 
moledliter. This mode is not available for 3D display. 
.h ,; -+ .E) 
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%T 
% Transmission is calculated as: 

(Sample-Dark) 
%Transmission = (-) *lo0 

(Reference-Dark) 

which is equivalent to 100/lOA, where A is absorbance. 
,-.R'j + - Cj-J 

SAMPLE VOLTAGE, REF VOLTAGE 
These modes report the raw signals. Use this mode to test new photomultiplier 
tubes or other hardware components or to see the uncorrected signal resulting 
from the whole optical system. This mode is recommended primarily for 
diagnostic purposes. 

d;-:+ v'' or R 

The following are strictly display options; changes are saved in the Parameter 
Setup but raw data are unaffected. 

AVERAGEISKIP SCANS 
Toggle 'A' to switch between Average and Skip Scans. If you choose to 
average, select the number of scans to 
average by changing the value of N, 
below. If you choose to skip, set the 
number of scans to skip with S, below. 

s 

# OF SCANS TO SKIP 
Selection of this command provides a cursor at which you may indicate the 
number of scans to be skipped between the nine which are displayed on the 
screen. 
s-$3 + Ynp"f> 
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# OF SCANS AVERAGED 
You must toggle 'A' to highlight "Average Scans" before you can input the 
number of scans to be averaged. Press Enter to set the value and choose the next 
command. Averaging is a means for improving the SIN ratio in your retained 
raw data. When scans are averaged, the "Number of Scans to Skip" is still valid. 
Note that the total number of scans to display is reduced by a factor of the number 
of scans averaged. 

N ,> -+ input? 

These commands allow you to 
set parameters for a new 3D 

file. To change parameters on an 
existing file, you must retrieve 
the file, make changes within 
the 3D menu and save it in the 
3D program. Note that most 
of the reduction modes are 
interchangable, but once you 
switch from voltage and 
overwrite that file, you can 
not switch back. 

F . 
3D Display Parameters 

R Reduction Mode Absorbance 
W Display Mode Wire-frame 
Z Scans to Skip = 2 
X Axis Magnifications (x) 

X 120 Y 90 Z - 120 
v 3 6  View Angles (degrees) 

X - -30 Y - 24 Z - -14 

REDUCTION MODE 
Selection of this command provides you with a menu of options from which you 
can set a new data reduction mode. See pages 19-20 for an explanation of these 
options. 

. R  

Chapter 2: Parameter Setup 2 1 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



DISPLAY MODE 
This command allows you to choose your 3D display preference from six 
options: Wire-frame, Wire-frame2, Surface, Wire-surface, Points, and Fat- 
Points. Toggle 'W' to cycle through the options until you reach the desired 
mode. The option you select is displayed in the Parameter Setup menu. To view 
the options as they are named, enter the 3D display. The display mode toggle is 
found at the bottom left comer of the 3D screen. By selecting "Auto R On" in 
the 3D Mode, the computer draws an example of each display option as it is 
selected. Consider the type of data you are dealing with and the type of printer 
you are using when making your selection. 

w :  

SCANS TO SKIP 
"Skipping" scans reduces the amount of data to be displayed to a convenient 
number for viewing without altering the raw scans in any way. Type in the 
number of scans to be skipped and press 'Enter.' 
Z ,' + Input' 

AXIS MAGNIFICATIONS 
This command allows you to set magnification percentages for the X, Y, and Z 
axes. Input the desired values when the cursor appears at each axis. Press 
'Enter' after inputting the value for the Z-axis to move to the next command. 

.i: j 3 $ 't. Or ;f:> Or i):: 

3-D VIEW ANGLES (DEGREE) 
Using the same input process as above, enter desired degree values for X, Y, 
and Z axes for 3D view angles. Because there are no default values set by the 
program, the most recently entered values appear. There are no limits for the 
inputted values. 
v + x or Y .  or z ' 
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LIVE DISPLAY 

Live Display is where you can set up data acquisition parameters, observe 
incoming data, and collect data. This display is also referred to as "DVM 
Live," due to the intended similarity to a digital voltmeter live display. 

\ 

If you are using the RSM with an OLIS U.S.A. stopped-flow and the trigger is 
enabled, the program activates safety interlock features. Among these features is 
a color-coded box in the upper-left of the menu screen. Green indicates that the 
stopping syringe is empty and you may proceed. Red indicates the syringe is 
full and must be emptied before the stopped-flow system can fire again. 
cj@ j .;vr-, 

I - COLLECTlON TlNE - 1.88 SOF. 
'Entsr'  - DISPIRY RBWOLI 
X - DISPLAY 1I)IEMRVELEIIGTH 

COLLECTION TIME 
When you select this command, a box containing a cursor for inputting your 
data collection time appears. Please note the suggestion that appears to the left: 
Choose the data collection time based on the time scale of the reactions that 
you are interested in. Full speed data collection (1000 scans/second) fills 
approximately one megabyte of RAM per second, limiting most systems to 
seven to fifteen seconds of data. If the reaction time exceeds one second, you 
should choose one of the slower (data averaging) modes of collection in the 
Parameter Setup menu (see Chapter 2). Experiment with the system to deter- 
mine the most effective time for data collection. If the reaction is exponential, 
you should collect data for four or five half-lives. 
'f.:? + /"put-. 

C - COLLECT DATA 
B - COWrCT WICKGROUlD 
c- now U ~ W H H ~ Y ~ ~ R  WM\UP 
n - WE n o t a ~ ~ m ~ m ~  
W - CRLIBRRTE W E L P ( G T H  
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EXPERIWENIRL P(III(YIEIERS: h b s r  of Sclra to bs b l l s c t s d  - 31 
Dual h a m  Wods (31 scans/-.) 

Sample ; :it' - Lnpl lng Rats = 258 KHz (4 uo) 
Ref k ~ l e n g t h  Span - 76.5 m 

Center I k ~ l s n g t h  - 459.8 rn 
18.8 I I I I 
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)I DISPLAY ABSJVOLT 
This command toggles the display screen among three display options: voltage, 
absorbance, or both. Toggle 'Enter' to obtain desired display. 
&$&3 

WAVELENGTH (nn > TIHE Cm=> 

DISPLAY TIMEJWAVELENGTH 
This command toggles the X-axis between time and wavelength display. 
. - , i j  

Y-AXIS SCALE 
Use this command to change the scale of the data displayed by entering rnini- 
mum and maximum values for the Y-axis. Press 'Y' to replace the Live Display 
menu with a box containing a cursor at which to enter minimum and maximum 
values. Note that when both graphs are displayed on the screen, this option 
affects only the absorbance (or %T) display. 

- y .+l 
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COLLECT DATA 
Select this command to initiate data collection. A succession of messages will 
appear on screen, indicating the function being performed: "COLLECTING 
RAW DATA," "WRITE THE / -, 
DATA TO DISK, " and 
"DATA FILE O.K. " Once data 
collection is completed, the 
program proceeds to the Data 
Display/Storage menu (see page 
31) where data are extracted 
from the data file and displayed 
on the screen with scans in the 
left side box and a kinetic trace 
from one wavelength on the 
right side. 
c b  

UAUELEHG T H  C n m  S T I M E  C m r 3  
/ 

I 
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'E=' - n l r  ro c m r  MODE 
c - corn WSOR MODE 
u - corn DW i w r n  COLLECTION) 
c - corn norm. rrr (nm) 
5 - SRVE THE DRIR rn DISK 

D - EXTWICIIDIS?LUY 2-D DATR 
I - CFSQIWDISFTAY 3-D DRTR 
R - SELECI  DRTR I IEXKIILN MODE 
P - SELEEI4AHCEL WIUIP 
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If you are using the RSM with an OLIS U.S.A. stopped-flow, the program 
verifies that the stopped-flow settings are correct before firing is possible. This 
safety feature, referred to as the Interlock System, insures that your stopped- 
flow is triggered only when all components are positioned for fail-proof firing. 

If the Interlock System detects a setting which is not optimized for firing when 
you press 'C,' the DVM screen clears and the program displays a diagram of 
the stopped-flow hardware. The colored display uses green bars to represent 
correctly positioned components and red bars for those which must be set to 
correct positions before the program will initiate firing. The program remains 
at this display until you have correctly positioned the incorrect setting(s). Once 
all settings are corrected, the program returns to the DVM screen, where you 
will be prompted to enter 'C' to initiate firing and data collection. 

If the Interlock System initially confirms that all settings on the stopped-flow 
are correct, firing is initiated without further input. 
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SELECTICANCEL BACKGROUND 
This command toggles between 'collect' and 'cancel' background data. The 
background or 'baseline' data are used to correct for any differences between 
the sample and reference channels in the absence of a sample. Ideally, 
background correction results in 'zeroing' the absorbance signal. When "Collect 
Background" is displayed on the screen, press 'By to initiate background data 
collection. The voltage reading is made from the sample (presumably empty) 
compartment. The cancel option is not available until the program finishes the 
data collection process. When "Cancel Background" appears, press 'By to select 
this option. If you are working in the Single Beam Mode, this command appears 
as "Reference Cancel Background." You can collect another baseline or work 
without one, as appropriate. 

I F'"., @) 

MOVE MONOCHR UPIDOWN 
[ Use the sideways arrow keys to move the monochromator up or down in 

increments that are set in the Parameter Setup Menu. The monochromator may 
not move in the exact increments that you have chosen; the program moves 
as close to the input value as possible (within a few tenths of a nanometer). By 
using this command to adjust'the monochromator, you can move quickly to the 
desired wavelength. Use this option when you wish to move among wavelengths 
near the existing wavelength value. To make a large wavelength adjustment, use 
the next option, "Move Monochromator." View the effects your changes make 
on the "Center Wavelength" which is listed in the additional screen information 
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MOVE MONOCHROMATOR 
Use this command to move the gratings so that the wavelength span has a new 
center wavelength. After you press 'M,' the program provides a cursor at which 
you can enter the value (in nrn) of your chosen wavelength setting. The program 
displays a "Please Wait" message while the monochromator adjusts to the new 
position. Use this option when you wish to make a large adjustment in the 
center wavelength. When you wish to move among values near the existing 
center wavelength, use the previous command, "Move Monochr UpIDown. " 
M '? 

CALIBRATE WAVELENGTH 
The RSM has an optical encoder device affixed to the grating movement 
system; this encoder produces a signal monitored by the system when the 
gratings are positioned at the calibration wavelength. When you select 'W,' a 
graph appears on the screen with a peak which represents the current calibration 
wavelength. On this graph, the most perfect calibration wavelength is 
represented when the peak is at zero. 

The program provides a cursor at which you can enter a new calibration 
wavelength. Normally, you only need to adjust this value after changing 
gratings and periodically to confirm system accuracy. To confirm accuracy, find 
the calibration wavelength which centers the peak at zero on the graph, thus 
producing the correct wavelengh If the peak is not at zero, adjust the 
calibration wavelength according to the difference between the peak and zero. 
For example, if the peak is at 0.25 nm, enter "-0.25" as the new calibration 
wavelength in order to center the peak. After entering a new calibration 
wavelength, recalibrate and check the peak to confirm. 

The peak should not be more than 10 nm from zero. If the difference between 
the peak and zero is more than 10 nrn, the grating is probably not correctly 
installed. Open the trap door and confirm that the grating is seated securely. 

Note that the program recalibrates the monochromator each time it starts-up. 

We;. 
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The following commands are not listed in the Live Display menu but can be 
accessed at any time while data are displayed in this mode. 

This key toggles between Sample HV and Ref HV, which both appear beneath 
"Experimental Parameters." The selected option is highlighted. Use this com- 
mand in conjunction with the arrow keys, below, for fine adjustment of either 
or both voltages, or use 'A,' below, for automatic adjustment of both voltages. 

lad 

Entering 'A' causes the program to adjust both HV automatically to the maxi- 
mum photomultiplier voltage of 7.5. (This command can operate correctly only 
if the lamp is on and neither beam is blocked). 
A-; 

The space bar (or the center of Gateway cursor keys) toggles the HV on and 
off. 

Space 

The photomultipler voltage can be raised or lowered in small increments using 
the up/down arrow keys, allowing you to override the selection of 'A,' above. 

DISPLAY WAVELENGTH RANGE 
This command toggles among displays of the current, effective, and available 
wavelength range of the monochromator with the current gratings. This 
information appears above the graphs in three colored bars. The 'current' range 
measures the span from the center wavelength. The 'effective' range is the 
possible range of the current grating. The 'available' range is the possible range 
of the spectrophotometer which may require a change of gratings to actualize. 
.G , $  

FIRE STOPPED-FLOW 
This command is used to clean the chamber, verify samples, or flush bubbles. 
This command fires the stopped-flow without storing the data. The Live Display 
reflects real-time changes in the sample chamber. Data are not captured or 
saved; use 'C' to collect stopped-flow or other data. 

F '  
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/ . 
Number of Scans to be Collected = 3 

Dual Beam Mode (3 1 scans/sec.) 
Sampling Rate = 250 KHz ( 4 p )  
Wavelength Span = 76.5 nrn 
Center Wavelength = 459.8 nrn 

This information is located on the Live Display screen throughout the mode, and 
is normally preset in the Parameter Setup (see Chapter 2). Be certain these 
values are as you desire before beginning data collection. Instructions for 
changing any of these values appear below: 

Number of Scans to be Collected: This is the number of scans to be collected 
according to the designated collection time and mode, both of which are set 
from the Parameter Setup menu with 'T. ' 

Beam Mode: To change the beam mode, go to Parameter Setup and toggle 'D' 
to choose Single or Dual Beam Mode. 'Dual beam' means that a reference and 
sample signal are collected simultaneously; their ratio is used to compute true 
transrnission/absorbance. 'Single beam' mode is used when no reference is 
needed, for example, when collecting uncorrected luminescence data. 

Sampling Rate: This value is the current sampling rate. To change, go to 
Parameter Setup and toggle 'T' to choose a different sampling time. Usually, 
you will select 4 ps or a rate of 250 KHz. Usually, the higher sampling rate 
(400 or 500 KHzIms) is not justified by the available resolution. 

Wavelength Span: This is the wavelength span being scanned and is a function 
of the number of lines in the grating and the character of the ScanDisk. This is 
an empirical value which the program calculates based on the current grating. 

Center Wavelength: Within the Live Display Menu, there are two commands 
for adjusting this value. Use 'M' to input any value, or use the lefttright arrow 
keys to increase or decrease the center wavelength. The increases/decreases 
occur in increments you choose in the Parameter Setup menu. The center wave- 
length determines the position of the wavelength span within the available 
region. 
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DISPLAY CONTROL 

( Display Control 

E Data DisplayIStorage 
H Hash MarkJGrid Settings 

, F Full Screen to Printer 

The options listed under Display Control in the Command Mode allow you to 
customize the display of your data. 

\ U R U E L E H G T H  C n m >  T I M E  <no> 

DATA DISPLAYISTORAGE 
U Selection of this command brings you to the screen above. If data are in 

memory, messages appear on the screen informing you of the processes the 
computer is performing: "AVERAGING DATA, " and "EXTRACTING 
KINETIC DATA." The data in memory are displayed, scaled according to the 
display parameters set in the Parameter Setup menu. If data are not in memory, 
the program can not proceed. 
C@ -+ -:g> 
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GO TO CURSOR MODE 
This command takes the program to the Cursor Mode menu where you can 
inspect and study your data. See Chapter 5 for explanations of the commands in 
this mode. 

GO TO DVM (DATA COLLECTION) 
Selection of this command returns the program to DVM Live. See Chapter 3 for 
explanations of the commands in this mode. 
v 3 

GO TO GLOBAL FIT (SVD) 
This command takes the program to the Global Fit module, where you can 
perform a fit on the data you are currently examining. The program creates 
a 3D file for the data (a screen message informs you of this--no 3D view is 
displayed) which will be used for the fit. See Chapter 7 for an in-depth 
explanation of the Global Fit procedure. 

If the amount of data on which you want to perform a Global Fit is too large for 
the available memory, a message appears on the screen suggesting that you 
either average or cut your data to reduce the memory requirements. 
"Averaging" is explained on page 21 ; "cutting" is explained on page 44. 

The Global Fit answers appear on the screen in place of the unfitted 2D scans 
when you exit this mode. These data can be saved using the "Save Data to 
Disk" command, below. To restore the original pre-fit data, press 'U,' which 
appears on the menu as "Restore Original Data." 

G 
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SAVE DATA TO DISK 
Select this command to enter the data 
storage routine which provides six 
options for saving data: "Raw," "3D," 
" Gfit , " " SVD condensed, " "Grams 

DATR SmWlCE ROUTlllE 

data" or "kinetic family." See the Data Retrieve Routine, page 76?, for an 
explanation of how to retrieve files you have saved. 

Raw Data 
Raw data are data as they were collected before any mathematical or graphical 
manipulations were performed. Because the 'raw' form of the 3D matrices are 
extremely large (1 Mbyte) we recommend that you save data as 'raw' only 
when necessary. 

The 'raw' file format is binary; the filename extension is *.raw. 

3D Data 
3D data are the data that are included in the 3D data file you created using the 
command "Extract 3D Data" (see page ??). All of the information necessary to 
reconstruct the 3D data file, exactly as it was saved, is included in this file. 
This information includes any averaging or fitting which was done. Like the 
'raw' data file format, these are very large files so we recommend that you do 
not build multiple 3D files from a single experimental series without careful 
consideration. 

3D format is binary; the filename extension is *.sc3. 

Gfit (RGF) Data 
RGF data files contains the answers, that is, the one, two, or three spectra and 
their associated kinetics returned at the completion of the global fit. You can not 
reconstruct raw data from these files, because none of the 'raw' information 
remains ! 

RGF files are ASCII for your convenience in reading them into other 
graphics software packages; the filename extension is *.gf. 
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SVD Condensed Data 
These files include all the information necessary to restore the spectra and 
kinetics of an experimental session. SVD condensed data retain all the 
information which is in the 'raw' format without the noise. As of February 
1994, everything we have attempted in-house con f i i s  that no useful data are 
lost in this condensation. These files are typically 40 fold smaller than 'raw' 
files. We strongly recommend this file storage option. 

SVD Condensed format is binary; the filename extension is *.rdm (reduced data 
matrix). 

Grams Data 
Grams Data files are an example of OLIS file customization. This option was 
designed for one of our clients who wanted to retrieve the data from the 
RSM into a specific program. Upon request, OLIS will customize file formats 
to meet your particular needs. 

You must supply a model for thr customized file format to be patterned after 

Kinetic Family Data 
This file format allows you to store the displayed kinetic trace. Use this format 
if you collected data in the Single Wavelength data collection mode. Typically, 
Single Wavelength data collection is used when the reaction under study is too 
fast for the RSM scanning mode. By collecting multiple kinetic traces over an 
equal wavelength interval, (e.g . , 320, 325, 330, etc.), a 'kinetic family' is built. 
RGF fitting treats this file exactly as a scan file. Currently, up to 28 traces can 
be saved as part of a family and displayed as a 'scan' series. 

Kinetic Family files are ASCII for your convenience in reading them into 
other graphics software packages; the filename extension for each file is the 
wavelength of that file rounded to the nearest nanometer. The filename the 
program prompts for becomes the filename for each kinetic trace; the three 
letter extension is the wavelength of this family member. Thus, data stored with 
this option is "filename.320," "filename.325 ," etc. When you retrieve these 
records, the program picks up all the records with this filename, so do not use a 
name that is used for non-kinetic traces, e.g. "filename.new . " 
s-> 
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EXTRACTIDISPLAY 2D DATA 
This command allows you to extract and display specific scans for 2D examina- 
tion. The Scan Index displays the total number of scans and highlights the nine 
displayed scans within the ensemble of scans at the end of the ruler. The carat 
above the ruler marks 'time zero' for stopped-flow records. The Scan Index bar 
is color-coordinated with the displayed scans. 

To create a new 2D display, enter 'D, '  and the program asks you to input 
the start scan to display and the number of scans you wish to skip. The number 
of scans to skip can also be set in the Parameter Setup (see page 20). 

Thin color bars indicate that little or no averaging has been done. 

Wide color bars indicate that nlultiple scans are averaged to result in the 
displayed scans. 

These two example Scan Indexes illustrate parameters you can control when 
viewing data in 2D. In the first index, data collection started at scan #l ;  the 
carat is at time zero. In the second index, the carat indicates that time zero is 
now around scan #280, which shows that pre-trigger data were collected. 
Notice how thin the representative scans are in the first index compared to those 
in the second index which has the same number of total scans. The width of 
these representative scans corresponds to the amount of averaging which has 
been done. In the first index, the selected scans are centered in the collection 
time, about 280 to 500 scans into the series. The selected scans in the second 
index are dispersed from time zero to near the end of the data collection time. 

Note that your selection of the numbers of scans to average, the number of 
scans to skip, and the scan at which to start, affect the 2D display only; raw 
data files remain intact and unaltered, so that you might access 'D' as many 
times necessary to create the most useful display for your purposes. 
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CREATEIDISPLAY 3D DATA a Upon selection of this command, the program creates and displays a 3 0  data 
file on the screen. The program prompts you for the scan number for the 
display to begin and the number of scans you want displayed. If a 3D file 
already exists for the data with which you are working, the program states, 
"The 3D File Already Exists" and asks, "Do You Want to Create a New One?" 
Input of 'Y' or 'N' enables you to alter the existing file or create a new one. 
7'7?3 

SELECT DATA REDUCTION MODE 
Selection of this command displays a menu which enables you to change the 
Reduction Mode without returning to the Parameter Setup Menu. Available 
modes include Absorbance, Concentration, %Transmission, Extinction, Sample 
Voltage, Reference Voltage, Fluorescence and/or CD, depending on your 
version of the hardware and software. This reduction mode does not affect data 
collection, but selects the manipulation to be made to the raw data for your 
visual presentation and analysis. Hardware specific options, such as 
Fluorescence or CD, should be selected only when appropriate. 
' -'~\$ R. + 

SELECTJCANCEL BACKGROUND 
This command is only applicable if you have previously collected background 
data using the command "Collect/Cancel Backgroundn found in the Live 
Display menu (see page 27). Once collected, background data are a permanent 
part of the raw data file. You can display your data with or without correcting 
for background. "Background" is highlighted in yellow on the screen when 
background data have been collected. Cancel inclusion of the background data 
by pressing 'B'; "Background" is now not highlighted. This command only 
affects the display of the raw data file. 

, -=, 
B ;  
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After selecting of 'H' from the Display Control menu in the Command Mode, 
you are presented with a series of options which allow you to adjust the number 
of subdivisions the program uses to display your data. 

INCREASE/ 
DECREASE Y HASH 
The upldown arrow 
keys increase or de- 
crease the number of 
hashmarks on the Y- 
axis. The program 
divides the range by the 
number of hashmarks to 
determine the best 
values for your graph. 
The numeric values at 
the hashmarks are 
selected by a special 
algorithm which forces 

W A U E L E H Q T H  C n r n  ) 

t - INCRERSE Y WISH 
I - DECRERSE Y WISH 

+ - INCRUISE X WlOl 
0 - DECRERSE X WlOl 

'rounded' values to provide a better display. Thus, the displayed range might 
vary depending upon the number of hashmarks, and using this option is the only 
way to 'force' a particular display range. For example, a graph might range 
from 300-600 nrn when it has four or five hashmarks and 320-600 nm when it 
has six hashmarks. 

-- 

H - H A S W ~ I D  mccu 
X - RUTOMRIIC X-RXIS 
Y - RUmMflrIC YdXIS 'pty' - flCCEPT CURRENT URUJES 

ESG - RENRN OLD URUJES 

INCREASEIDECREASE X HASH 
As the above command, the leftlright arrow keys increase or decrease the 
number of X-axis hashmarks. ++> - .  

HASHIGRID TOGGLE 
Press 'H' to toggle the graphs between hashmark and grid display. 
.k;> 
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AUTOMATIC X-AXIS 
After you select 'X,' the program overrides any manual scaling, restoring the 
display so that all the data are presented. The Y-axis is not affected. 
~ . " i ?  

AUTOMATIC Y-AXIS 
After you select 'Y,' the program scales the Y-axis so that all Y data are 
displayed. The X-axis scale is not altered. . - 
y : 

FULL SCREEN TO PRINTER 
This command provides a printout 
of the current on-screen data 
without menus at the top of the 
screen. 
CMj + F.,',, 
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CURSOR MODE 

The Cursor Mode is where you can inspect and study your data using a 
tracking cursor to move within and among records. The boxes at the top of the 
screen contain numeric information about the datum on which the cursor rests. 

The box in the upper left comer displays T Y 

the information for the scan the cursor SCClN # 96 *=HIDDEN 
indicates. Note that the color of the 

8 1 2 3 4 5 6 7 8 9  I f 
numeric data corresponds to the color of 
the scan selected by the tracking cursor. 86 96.344 545.3 8.2788 
The box in the upper right corner lists the 

1 

available commands or functions. 

Notice that the values are presented with different numbers of significant digits 
depending on the number of decimal places known for that value. For example, 
time is usually known to the microsecond, "nrn" is presented to the finest step 
used by the monochromator, and OD values have one, two, three, or four 
significant digits, dependent upon the actual, known value. 

Please familiarize yourself with cursor movement: 

To move among scans in new or old data files, use the up and down arrow 
keys. The arrow in the numeric display in the upper left box indicates the scan 
on which the cursor rests. To move along an individual scan, use the right and 
left arrow keys. 

You may set the step increments of the cursor (default is one) by typing in a 
digit from 1 to 9 at any time; the cursor steps that number of data points for 
each strike of a leftlright arrow key. In this way the cursor can move rapidly or 
slowly. Return to single datum steps by entering a ' 1. ' Move from one end of a 
scan to the other by 'wrapping around' - the left arrow key takes you from start 
to end, and the right arrow key takes you from end to start. 

The cursor never floats on the screen. It is always on a datum. If the record is 
not visible beneath the cursor, the record has been hidden or erased. (Options 
'H' and 'E' are explained below.) 

~j@+ <~3+ ($2+ @5j or -. *C$+ rc;g 
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MENU SUBSETS 
Toggling 'I7 moves through the menus which contain the options available in the 
Cursor Mode. When the cursor rests in the scan box, there are four menus 
which 'I' toggles through; when the cursor rests in the kinetic box, there are 
three menus available. To move the cursor between the scan and kinetic boxes, 
toggle 'Tab. ' 

The two menu sets share a number of common options which differ only by 
labeling 'scan data' as scans, and 'kinetic traces' as data. For instance, when 
the cursor rests in the scan box, 'E/DY is listed as "Erase/Display Scan," and 
when the cursor rests in the kinetic box, the listing appears as "Erase/Display 
Data." If you can not find an option, the cursor is probably in the scan graph 
when the option is in the kinetic box menu or the cursor is in the kinetic graph 
when the option is in the scan box menu. 

From within these sets of options, all are active; toggling 'I' to display the 
desired option is strictly optional. 
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Cursor in left scan box 

SCAN MENU 1 
F 

E/D Erase/Display Scan 
H HideIUnhide Scan 
S Swap Hiddentunhidden Scan 
F Save the Scan 

SCAN MENU 2 
F 

C Crosshair 
R o Cursor 
A Autoscale X/Y 
X X-Axis Autoscale 
Y Y-Axis Autoscale 

SCAN MENU 3 
T 

W Cut Raw Data 
B Little Boxes 
L EnterIEdit Current Comment 
M Data Manipulation Routines 

SCAN MENU 4 
I 

K Extract Kinetic Trace 
'Tab' Goto Kinetic Box 
'Enter' Goto BigISmall Box 
‘Space' show Scan Information 1 

Cursor in right kinetic box 

KINETIC MENU 1 

E/D EraseIDisplay Data 
H Hidefunhide Data 
F Save Kinetic Data 

KINETIC MENU 2 

C Crosshair 
A Autoscale X/Y 
X X-Axis Autoscale 
Y Y-Axis Autoscale 

KINETIC MENU 3 
/ \ 

W Fit Kinetic Trace 
'Tab' Goto Scan Box 
'Enter' Goto BigISmall Box 
'Space' Show Results of Fit 
\ , 
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Below are the options available when the cursor rests in the scan box. The 
options are contained in four menus which are cycled through with 'I.' Make 
sure the cursor rests in the scan box. To move the cursor to the scan graph from 
the kinetic graph, use the 'Tab' key. 

Menu 1 

ERASEIDISPLAY SCAN 
These commands instruct the 
program to erase or display 
the record (wavelength scan) 
indicated by the tracking cursor. 
'E' erases individual records. 
Likewise, 'D' instructs the 

I 'Esc' Command Mode I Menu 1) 
EID EraseIDisplay Scan 
H HideIUnhide Scan 
S Swap HiddenIUnhidden Scan 

(. F Save the Scan 

program to display the record indicated by the tracking cursor. Erasing data 
removes it from the screen temporarily. This function is often useful to verify 
identification of a scan on the screen; i.e., allowing you to identify a particular 
record or to isolate records for closer viewing and printouts. . - 

/ .I + - :E,J or .bj) 

HIDEIUNHIDE SCAN 
This command instructs the program to hide or unhide the record selected by 
the tracking cursor. Unlike data which are "erased," "hidden" data are 
transferred to the alternate display. "HideIUnhide" is useful for grouping 
spectra together for analysis, storage, or printouts. 

I + H  
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SWAP HIDDENIUNHIDDEN SCAN 
This command instructs the program to clear the current screen and display the 
alternate record set. The "alternate" record set is the collection of scans that 
have been hidden from the display. For example, if you start with memory 
slots 1-7, by hiding 1, 2, 4, and 6, you create a second display that contains 
records you removed from the first display. Thus, you have two independent 
images with scans 1, 2, 4, and 6 and with 3, 5, and 7, respectively. 'S' toggles 
between the two sets of scans. 

-, L . ~ )  

avoid future confusion. 

SAVE THE SCAN 
This command allows you to save the scan indicated by the tracking cursor. 
You can save the scan in a two-column ASCII file, for which you must enter a 
filename extension, or, if you have 

To list the files in the current directory, press 'Enter.' The scan is stored in the 
active subdirectory. To save the scan to a floppy diskette, change the Data 
Directory to A: or B: before pressing 'F.' 

J I - ,  F :  

performed a global fit on your data, you 
can save the data in a family of global fit 
results which can be used later with 
graphics programs. For a family of global 
fit results, the program saves a separate file 
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A Save the Individual Trace 
as an ASCII File 

B Save Global Fit Results 
as a Family of Files 

for each species with the filename extension \ 
*.gf#, where # corresponds to the memory slot where each species resides. 
When you retrieve data, these records are restored to the same memory slots. 
Although saving as a family of global fit results might always be an available 
option, use it only if you have performed a global fit on the displayed data, to 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Menu 2 

RUBBER BAND (BOX) CURSOR 
The option " 0 Cursor" is a graphic routine for selecting the horizontal and 
vertical scaling limits of your data. After you press 'R,' a small box appears 
within the graph. You can move this box, change its size, and change its 
proportions using the arrow and math symbol keys, as defined in the 
instruction boxes at the top of the screen. When the "rubber band" encloses the 
data of interest, press 'Enter.' The screen clears and redisplays with the new 
limits, as enclosed by the "rubber band." If you decide not to accept the new 
limits, prior to pressing 'Enter,' press 'Esc' to exit the routine. To return to the 
presentation of all the data in memory, use the "Autoscale X/Y" option, below. 
, i*'-* I>.!+ R )  

CROSSHAIR 
This command toggles between the 'ESC' ( h m x m d  Mode I Menu 

\ 

AUTOSCALE X/Y 
This option returns X and Y-axis scaling to full-scale perspective, undoing 
any scaling changes made by the Rubber Band Cursor or X or Y-axis options, 
below. 
.- j-3 +, ' g:: 

display of a large or small tracking 
cursor on the graph. The large 
cursor is useful for relating the 
selected datum to the 
corresponding axis values. 

X-AXIS AUTOSCALE 
This command allows you to input the upper and lower wavelengths of the X- 
axis scale. After pressing 'X,' you must input the upper and lower wavelengths, 
and then press 'Enter' to display the new X-axis scale. Press 'Esc' prior to 
'Enter' to cancel the new limits. 
.;3 + %:,.& 

C Crosshair 
R o Cursor 
A Autoscale X/Y 
X X-Axis Autoscale 
Y Y-Axis Autoscale 
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Y-AXIS AUTOSCALE 
This command allows you to input the upper and lower wavelengths of the Y- 
axis scale. After pressing 'Y,' you must input the upper and lower wavelengths, 
and then press 'Enter' to display the new Y-axis scale. Press 'Esc' prior to 
'Enter' to cancel the new limits. 
, -5. 

l w d  + A ,f> 

Menu 3 

the end point of the data selection and press 'W' a second time to frame the data 
you wish to keep. The computer recreates the file and extracts new kinetic data. 
The program uses the new "cut" data for display and fitting unless you press 'U 
- Restore Prior Data' which becomes available in the Data DisplayIStorage 
menu after you have cut data. 
y3-+ . ,s + +$j 

CUT RAW DATA 
This command allows you to 'Esc' Command Mode I Menu 3) 

\ 

LITTLE BOXES 
You can view each of up to nine records in independently-scaled graphs. The 
nine records displayed are those in the nine memory slots. Any scaling 
adjustments you make with the Rubber Band Cursor will be retained for the 
Little Boxes display. Press 'Esc' to return to the Cursor Mode. 

1:: -+ $? 

"cut'' sections of data, such as an 
unwanted spectral region, to 
achieve a representation of 
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W Cut Raw Data 
B Little Boxes 
L EnterIEdit Current Comment 

"good" data to fit. To "cut <M Data Manipulation Routines 
away" data, use the arrow keys L 

to place the cursor at the starting point of the data you wish to keep. Press 'W,' 
and a vertical yellow line marks your chosen starting point. Place the cursor at 
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ENTERJEDIT CURRENT COMMENT 
This option allows you to enter notes (Comments) concerning the experimental 
variables to be saved with the data. Comments can be up to 47 characters long. 
When you enter the Comment Editor, begin typing, and your text will be 
displayed in the comrnent/information box. Use the arrow keys to move within 
your comment. Press 'Enter' to exit the Comment Editor and save your 
changes. Press 'Esc' prior to entering to exit the Comment Editor without 
saving your changes. 

l a  ,: + L 

DATA MANIPULATION ROUTINES a The data manipulation routines are divided into single and dual operand rou- 
tines. While we recommend you analyze your data in the 3D Global Fit Mod- 
ule, these routines are provided for routine 2D analysis and calculation of 
difference spectra. 

,-A- + j& 

Manipulations: 
S Smooth 

-. 
Dual Operand Manipulations: 
+ Add Two Records 
- Subtract Two Records 
1 Divide Two Records 
* Multiply Two Records 

1 

Single Operand Manipulations 

LOG 
The program calculates the Logarithm of the 'source' and places the result in 
the 'destination,' where 'source' and 'destination' are memory slots. Switch 
between the calculation of the log base e (In) and Log base 10 (log) by toggling 
'L. ' Notice you are also given the option of adding a numeric offset, useful 
whenever you need the logarithm of data otherwise inclusive of a zero. Fi- 
nally, notice that Logs can be of the entire data set or of selected regions; use 
the brackets ("[,I9') option to specify a given region of your set. 

I,-,;+ :M ,... 2+  " L j  
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INVERT 
The program inverts, i.e., takes the reciprocal of, a record (divide data into I). 
Keep in mind that this is not the same as turning a record upside down. 

-1 ;++ M,W I : ;  . - 

ADD A CONSTANT 
This command allows you to add any positive or negative value to a record. 
The program requests the source, destination and the numeric constant to be 
added to the Y-axis. 

y . i . 9  j .M) j -- & 
*.< 

MULTIPLY BY A CONSTANT 
After receiving the source and destination memory slot numbers, the program 
requests the constant by which you want the source multiplied. 

7 ~ j  @?+ hi) 

SMOOTH 
The program calculates a least squares quartic smooth on the source and dis- 
plays the resulting record in the destination slot. The window size can be from 
5 to 25. This 1990 published algorithm by Gorry (Anal. Chem., 1990, 62, 570) 
leaves no unsmoothed endpoints. 
: ,-2 + hi. + -> 

DERIVATIVE dY/dX a The program calculates the derivative dY/d(nm) of a spectrum. After entering 
the source and destination, you will be prompted for the derivative order (1-4). 

/ 3  + MY:) j D:$ 
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Dual Operand Manipulations 

ADD TWO RECORDS a The program adds the records you specify to each other; the result is put into 
the memory slot you specify. 

121 + LM> + :S " 3  

SUBTRACT TWO RECORDS 
The program subtracts one record from another and places the result into the 
current memory slot. 

1 2 -+ M' i + ;., : 

DIVIDE TWO RECORDS 
The program divides one record by another and places the result into the current 
memory slot. ,- + M :  + f;;. 

MULTIPLY TWO RECORDS a The program multiplies one record by another, and places the result into the 
current memory slot. 
: i-: j \j& +, ,*?) 

. . ". - 
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Menu 4 

While we recommend that you use the Robust Global Fitting algorithms for all 
your kinetic analysis, we understand that you will be more comfortable 
accepting answers as correct if you use "conventional" methods with the new 
RGF, at least initially. Also, it is frequently easier to decide upon the kinetic 
model (one exponential, 2nd order, etc .) when fitting a "kinetic" trace. 
Certainly, it is reassuring to have double confirmation of the selection and 
accuracy of fit. 

EXTRACT KINETIC TRACE 
Use this command to create a "Esc' Command Mode I Menu 4> 

When choosing which rate constants to accept as "better," choose the results of 
RGF. Recall that RGF returns statistics to augment the rate constants and their 
respective errors. The single wavelength traces you create can be fitted with the 
exclusive OLIS SI-Fit algorithm (written by Dr. Iain Matheson, see Appendix 
A) which is available using option "W - Fit Kinetic Trace" in the kinetic box 
menu set (see page 52). 

1:2 + K: 

"conventional" kinetic trace from 
your ensemble of scans. After you 
press 'K,' the program provides 
a cursor at which you may enter 

GO TO KINETIC BOX 
Press 'Tab' to toggle between scan and kinetic boxes. The majority of the 
commands are identical in both menus; indications are provided in this manual 
for those which are different. 

1 . I +  T& 

K Extract Kinetic Trace 
'Tab' Go to Kinetic Box 
'Enter' GO to BigISmall BOX 
'Space' Show Scan Information 
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the destination slot (1-3) for your \ 
kinetic data. The program then displays the kinetics of the wavelength specified 
by the position of the cursor. The new trace overwrites any trace which is 
currently in the destination slot you choose. Three memory slots are available 
for traces. 
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GO TO BIGISMALL BOX 
This command lets you toggle between viewing scans and kinetic trace graphs 
simultaneously or viewing an enlarged image of the scan box. Press 'Enter' 
to toggle between your choices. To toggle to a full screen kinetic trace box, 
have the cursor in the Kinetic Trace box when you press 'Enter. ' . - 

I.-$ + ~ n t G 2  

SHOW SCAN INFORMATION IR FILE CLMENT: Reaction of KIP and RSC 
When the cursor is in the scan box, 
this command displays information I Sanpling Rate = 4 us I - 
on the sampling rate, data points in in = ss Data us mllected on: 

Ilte hen is not averaged 
the scan, whether or not the scan has 
been averaged, and your comments. Press 'Space' to obtain this information. 
Press 'Space' a second time to return to the previous display. It is often 
appropriate to toggle to the Comment Display prior to making a screen dump to 
the printer. /> + .sp&+ 

PEAK FINDER LABELER 
This command is not listed in th e Scan Box Menus but can be accessed when 
the cursor is in the scan box. After pressing 'P,' you must input the average 
counts and slope threshold before the program finds and labels peaks on a full 
screen display of the scan data. 

I:::+ MY-+ P 
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Before you attempt to access these options on the screen, be certain that your 
cursor rests in the kinetic box. To move the cursor to the kinetic box, toggle the 
'Tab' key. 

For the options below which are not followed by a full description, refer to the 
option of the same name under Scan Box Menus. 

Menu 1 

ERASEIDISPLAY DATA 
Erase or display the record 'Esc' Command Mode I Menu 1; 
(kinetic trace) indicated by the EID EraseIDisplay Data 
tracking cursor. HideIUnhide Data 
i::+ Eaor D Save Kinetic Data 

HIDEJUNHIDE DATA 
Hide or unhide the record indicated by tracking cursor. 

v -  - 
I *-, > H ,  
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SAVE KINETIC DATA 
This command allows you to save your single wavelength kinetic data. You can 
save the individual trace as a two-column ASCII file, for which you must enter 
a filename extension, or, if you have performed a global fit on your data, you 
can save it in a family of global fit results which can be used later with graphics 
programs. 

For a family of global fit results, the program saves a separate file for each 
species with the filename extension *.gf#, where # corresponds to the memory 
slot where each species resides. When you retrieve data, these records are 
restored to the same memory slots. Although saving as a family of global fit 
results might always be an available option, use it only if you have previously 
performed a global fit. 

To list the files in the current directory, press 'Enter.' The kinetic trace is 
stored in the active subdirectory. To save the kinetic trace to a floppy diskette, 
change the Data Directory to A: or B: before pressing 'F.' 

/ '+ F A  
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- Menu 2 

AUTOSCALE XIY 
This option returns X and Y-axis scaling to full-scale perspective. 

I A: 

"Esc' Command Mode I Menu 2> 

X AXIS AUTOSCALE 
This command allows you to input the upper and lower time for the 
X-axis scale. 
.<.I A $ ) +, p 

between the display of 
the cursor as a small and 
a full-scale crosshair. 

Y AXIS AUTOSCALE 
This command allows you to input the upper and lower range of the 
Y-axis scale. 

'Z I . .  + Y,, 

C Crosshair 
A Autoscale X/Y 
X X Axis Autoscale 
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Menu 3 

FIT KINETIC TRACE 
Use this command to fit a 2D 

\ 

'Esc' Command Mode I Menu 3, 

After you indicate the region for fitting, the instruction box changes to list the 
supported fit models. Above the data fit menu, notice the options 'N' for Nor- 

trace with any of the available fit 
options. After the first 'W' input, 
a line appears which marks the 
start of the data in the record to 

mal1Offset and 's' for SIILM FIT. Toggle 'N' to switch between fitting zeroing 
and non-zeroing data (data with or without offset). Toggle 'S' to switch between 
the exclusive OLIS method of of successive integration (SI) and the method of 
Levenburg-Marquardt (LM). We recommend you always use SI and trust its 
rate constant and amplitude information over values returned by LM. However, 
one can argue that using both is advisable for confirnation purposes. 

W Fit Kinetic Trace 
'Tab' Go To Scan Box 
'Enter' Go To BigISmall Box 
'Space' Show Results of Fit 

WAVELENGTH (nm) TIME ( m * )  

be fit. The start is at time zero A 

unless you force another starting point by moving the cursor along the kinetic 
trace before entering 'W.' With the start of the record marked, the program 
'kicks' the cursor to the final datum on the trace. Accept this datum as the end 
of the reaction by pressing 'W' a second time, or move the cursor with the left 
arrow key to the preferred end point and then press 'W. ' 

s.m I 1 

-m 0 

T I M E  Cns) 
'- 

The graphic information displayed after the fit includes the raw and fitted 
kinetic trace and the difference between the two (the residuals). The displayed 
information also includes rates, amplitude, standard deviation, and the Durbinl 
Watson factor. With a good fit, no structure is discernable in the residuals, 
rather, the points are randomly distributed about zero. The DW ratio is ideally 
greater than one; see Appendix A for further details. 

> a .. 
1. "1 -, w.t) 
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[Tnsi GO TO SCAN BOX 
This command toggles the cursor between the Scan Box and the Kinetic Box. ,;>+ f& 

ENTER GO TO BIGISMALL BOX a This command toggles between viewing the scan and kinetic trace graphs 
simultaneously or viewing an enlarged image of the kinetic trace graph. 
-, 
I. , + ~t&r:+ 

SPACE SHOW RESULTS OF FIT 
This command provides graphs and numeric results of the last fil performed. 
The screen information reflects the type of fit you have chosen. 

,,:i + spa&& - 
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3D DATA DISPLAY 

The 3D Data llisplay Mode is the mode for viewing all of the scans, up to 1000 
in a data set. This mode contains its own specialized menu, wrapped around the 
right and bottom of the screen. You can choose commands that change the 
viewing perspective. As in the 2D Mode, a tracking cursor is available for 
moving through the data for careful scrutiny. 

The bottom of the 3D View screen displays seven toggle commands which 
relate to the visual specifics of the 3D display. The additional information at the 
bottom of the screen relates to commands found on the Main Menu. 

C M +  E + T  

Chapter 6: 30 Display 5 6 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Select 'T' from the Data DisplayJStorage menu to access the 3D Data Display 
Mode. The 3D display can include all your scans or selected ones. The program 
provides the opportunity of specifying which are included in the display 
immediately following the 'T' input. 

To view the entire series of scans, type in a '1' for the first entry and press 
'Enter' to accept the number the computer offers (the number of scans from the 
starting point to the ending point). To exclude some of the early scans from 
your 3D display, select a value deeper into the record; the second value the 
computer offers is the result of the total number minus those you skipped. That 
is, if you have 1000 scans and you want to view those from 200 on, the pro- 
gram returns 800 as the number of scans left to display. Once these values are 
entered, the screen displays the messages: "Creating 3D View Data" and "The 
Data File is OK." These messages are presented to keep you informed that the 
computer is still active, since the steps can take several seconds. The 3D Data 
Display screen then appears, containing the data graph and menu. The input 
options and messages appear only when a new 3D file is being created. If you 
select 'T' after creating a 3D file, the program displays the message: "A 3D 
Data File Already Exists. Do You Wish to Create a New One? YIN." If you 
input 'Y,' the program overwrites the existing 3D file with a new one. If you 
input 'N,' the program displays the existing 3D file. 

The comment box at the bottom of the screen is useful for labelling your 3D 
data for displays and printouts. To change the text in the comment box, exit the 
3D program by inputting 'Q. ' Enter the Cursor Mode by inputting 'C, ' then 
input 'L - EnterJEdit Comment' to change the comment. When you re-enter the 
3D mode by selecting 'T,' you must recreate the data file for your new com- 
ment to be used. 
J - ~ J  

Please familiarize yourself with the 3D menu commands, because they are 
unique and separate from other commands in the program. 
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LOAD VIEW 
This command provides a cursor at the bottom of the 
screen at which you can enter the name of the 
previously saved data file you wish to view. We 
recommend only retrieving files from within the 3D 
program when you have saved files with parameters 
you have previously set in the 3D mode. If you are 
working with raw data files, we recommend that 
you retrieve your data using the Data Retrieve 
Routine in the File Control Menu (see page 78). 
Unlike the RSM program, the 3D program does not 
keep track of subdirectories and the likelihood of 
misplacing files is greater. 
&j$ 
A. 

ANIM SCAN 
This command causes highlighting of each scan in 
succession, along the absorbance or X-axis, 
"animating" the display. 
&.iij 

Main Menu 
F1 Load View 
F2 Anim Scan 
F3 Anim Assay 
F4 Anim Both 
F8 Save Scan 
F9 Save Assay 
F10 Save View 
Autoscale Limits 
B Auto Redraw 
Hide Menu 
Limit Specify 
Wmeric Adj 
Quit 
Redraw 
Setup Printer 
I'racking Cursor 
V Labels Toggle 
., = Adjust Skip 
YYZ Magnify 

ANIM ASSAY 
As above, this command displays the continually 
tracking cursor as it animates the assay along the time, or Z-axis, display 
information. 
p--> 

ANIM BOTH 
This command animates both scan and assay data simultaneously. 
fgp 

SELECT BACKGROUND 
This command, which is not listed on the screen as of this printing, toggles the 
screen to a white background. The white background is provided so that you 
may create printouts for publications which require such a format. 

fk5) 

Chapter 6: 30 Display 5 8 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



This command saves the 2D slice along the X-axis as a scan record.. Position a SAVESCAN 
the cursor on the wavelength you wish to save before pressing 'F8. ' Upon 
executing the function, the program requires that you enter a file name, under 
which the program stores a two-column ASCII file containing the scan data. 
Keep in mind that the 3D program does not keep track of subdirectories. 
* ~ 8 ~ j  

SAVE ASSAY 
This command saves the 3D data as a ZD slice along the Z-axis, according to 
time, and performs exactly as the above "Save Scan" function. Position the 
cursor on a datum at the time of interest before pressing the 'F9' key. Keep in 
mind that the 3D program does not keep track of subdirectories. 
~ 9 : 3  

Once you have designed a 3D graph with your preferred magnification, orienta- I SAVEVIEW 
tion, color selection, scan range, etc., you can use this command to store all 
display parameters with the data for later retrieval and viewing and/or printing. 
Keep in mind that the 3D program does not keep track of subdirectories. 
~ 1 0 3  

AUTOSCALE LIMITS 
This command displays the original limits of the X,Y, and Z axes on the dis- 
played data graph after they have been changed using 'L' (see "Limit Specify," 
below). 
A .:. 

AUTO REDRAW 
This function toggles Auto Redraw on and off. When Auto Redraw is On, the 
program redraws the display whenever an adjustment to the 3D graph is made. 
When Auto Redraw is Off, the program only redraws the display when you 
press 'R' (see "Redraw," below). Turning "Auto R Off" allows you to make 
several adjustments to the graph without the program redrawing each time. 
8.3 
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This command displays the 3D data view without the wrap-around menu in Q 
order to obtain an optimal printout image. To return to the menu view, toggle 
'H' a second time. The keystroke 'D' is also a toggle key to hide or display the 
menu on the screen. Notice that when you hide the menus the comment box 
remains at the bottom of the screen. 
qq> 

After pressing 'L' to access this command for setting display limits, type in X, 
Y, or Z to select the desired axis. Enter the low and high limits as prompted by 
the program. 

L .  

This command rounds the axes range for display purposes. For example, a scan 
with a wavelength range of 301 to 492 nrn would appear as 300 to 500 nm on 
the screen. If this feature is disabled, the actual data range contained in the 
spectroscopic data file is used, with potentially awkward and undesirable values 
at the hashmarks, 301, 347, 393, etc., rather than 300, 350, 400, etc. 

..'*% 
t N,* 

QUIT 
YOU are able to quit the 3D Data Display Mode at any point and return to the 
2D Command Mode. 
cis+ 

Erase and redraw data using this command to adjust the graph and clean up """" 
your screen image. Press any key to interrupt the redraw; the program immedi- 
ately executes the command associated with the key which is pressed. The 
"Auto Redraw" function offers an automatic redraw option (see 'B,' above). 

",m 

Though you can choose a printer through the 3D program, we recommend that 
select printers in the Parameter Setup in the RSM-program. Use Ctrl-P while 
within the 3D Display program to print screen dumps. 
s' 
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You can use the tracking cursor to move through the data for close inspection of 
values. By toggling 'T' you can choose from the four options: Point, Scan, 
Axis, and Off, which are displayed next to "Cursor" at the bottom of the 
screen. 

Point selects an individual datum for inspection. Movement from that datum to 
the next is controlled by the sideways arrow keys. 

Scan highlights an individual scan, and record movement is controlled by the up 
and down arrow keys. 

Assay highlights an assay, and cursor movement is controlled with the sideways 
or up and down arrow keys. 

Off removes the tracking cursor from the graph. 

Step increments for the tracking cursor are indicated at the bottom of the screen 
next to "C Incr. " The stepping movement can be 1, 3, 5, 7 ,  and 10 steps with 
your input of the 1 through 5 keys on the keyboard (not the numeric pad). 

T". 

LABELS TOGGLE 
By toggling 'V' you can choose from the three options: On, Axis, and Off 
which are displayed next to "Labels" at the bottom of the screen. 

On identifies the time and wavelength axes with corresponding values. 

Axis appropriately labels each axis as "X," "Y ," or "Z," and includes the time 
and wavelength values without the corresponding labels. 

Off displays your data and graph with no labels or information. 
v 
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ADJUST SKIP p i  These commands allow you to change the records skipped on the X-axis by 
toggling '-' (minus sign) and those on the Y-axis by toggling '= ' (equals sign). 
The skips increase by one each time you press either the minus or equals sign. 
To reset to the default values (one and ten, respectively), you must use the 'Q' 
command to "Quit" the 3D view screen and then reselect 'T' from the Com- 
mand Mode to return. You will not lose parameters that you have set since 
entering the 3D mode. In all cases but ~ d j u s t  Skip, the most recent input serves 
as the default. The current skip adjustment values are presented at the lower 
right, labeled "X SKIP" and "Y SKIP." 

r )C?> ,-,- - .. or =.> 

MAGNIFY (AXES) 
Magnify the 3D graph according to any axis by toggling the appropriate key (X, 
Y, or Z). Each keystroke magnifies the selected axis in increments of ten. By 
manipulating the various axes, you can view your graph from several perspec- 
tives. The axes values and magnifications are displayed in the lower right 
comer of the screen. Press 'shift' and 'X,' 'Y,' or 'Z' to unrnagnify an axis. 

X S  or :y:'3) or 2;) 
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This set of commands is listed under "Key Pad y 

I 

and Move Down commands are accessed by keys 9 <' -Z l 

Change View." Using the numeric keypad, move the 
3D data and graph within the viewing box, rotate the 
data according to different axes, and zoom the view 
in or out. You have the opportunity to view your data 
from various perspectives, arriving at a view 
best-suited to your purposes. The numeric lock 
option on the keyboard can be on or off. 

The first four commands allow you to move the 
graph up, down, left, or right within the viewing box 
on the 3D screen. For easv reference. the Move UD 

and 3, which are labeled PgUp and PgDn on the numeric key pad. These com- 
mands are useful if you have magnified an axis larger than the screen allows 

Key Pad 
9 Move Up 
3 Move Down 
7 Move Left 
1 Move Right 
8 Rotate + X  
2 Rotate -X 
4 Rotate + Y  
6 Rotate -Y 
+ Rotate +Z 

(using the "XYZ Magnify" option). You can position the graph on the screen so 
the scaling and labeling information is visible or hidden. If you require a move 
of more than one or two keystrokes, be certain that the Auto R option is Off, in 
order to avoid the tedious redrawing of,the graph at each move increment. 
Check your progress by using the "Redraw" function to redraw at any point. 

The second set of six commands allow you to rotate your data on the graph 
according to each of the three axes so you can find a perspective that is best for 
your purposes. Experiment with these options to take advantage of the possibili- 
ties. When you create the satisfactory perspective, note the parameters to docu- 
ment your preferences. Graphical parameters can not be saved independently of 
data. 

The next set of commands (Zoom In and Zoom Out) magnifies and retracts 
your view of the graph. Each keystroke increases or decreases the zoom. These 
functions are useful for examining your data in close detail. 
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The following commands are in a horizontal menu at the bottom of the screen. 
Each is a toggle command that affects the appearance of the 3D data. The first 
letter of each command serves as the toggle key. This box also shows the 
current settings for "Auto Redraw, " "Labels, " "Cursor, " and "Cursor In- 
crease, " which can be changed by pressing 'B, ' 'V, ' 'T, ' and ' 1-5, ' 
respectively. 

Mode 
Color 
Palette I 

MODE 
You can choose a preferred display mode for your 3D data from among six 
options: Wire Frame, Wire ~rame2,  Surface, Wire Surface, Plot Points, and 
Fat Points. Press 'M' until the mode you wish to use is displayed. If the "Auto 
Redraw" (see 'B' above) command is on, the program draws the entire data set 
according to the various display modes as each is selected. Note that redrawing 
these enormous data sets can take several seconds. As you become familiar with 
the options, you may not wish to see each displayed as you make your selec- 
tion. To save time, toggle "Auto Redraw" to off before making several or more 
changes which would otherwise force a redraw. Press 'M7 repeatedly to move 
to the desired display-the display is interrupted with each keystroke. We 
recommend using Surface or Wire Surface for printouts. 

Wire Surface AutoR 
X Axis Walls 
Spectrum Labels 

COLOR 
Control the color of the display data according to the axes. Press 'C' until the 
option you desire is displayed: X-axis, Y-axis, Z-axis, and Monochrome. We 
suggest using Monochrome for B/W printers. 

(j;1 
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PALETTE 
You can choose from among six color options for your display palette. Press 'P' 
to display the choices: Spectrum, Green to Red, Blue to Red, Blue to Green, 
Gray Scale, and Random. Consider the type of data you are examining and the 
type of printer you are using when making your choice. 
-. 
.p 3 

WALLS @ View your data with or without any or all of the graph walls. You may view 
your data with only its axes as guides, or you may view it with your selection of 
walls. Toggling 'W' displays your options (Floor, Left, and Back): F, L, FL, 
B, FB, LB, and JXB. Toggling to a blank space displays your data with no 
walls present. 
w2 

EDGES 
You can display connecting lines which drop from the edges of the data to the 
graph, making it easier to gain the proper perspective on the data. The lines 
indicate the location of the data on the X-axis, and are available to ease your 
orientation with the 3D display view. You can place the edges on or off- by 
toggling 'E. ' 

r E:; 
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PROGRAM CONTROL 

File Control 

G Global Fit Module 
P Data Process Module 
M RealIDemo Mode 
Z Terminate Activities 

The options listed under Program Control in the Command Mode allow you to 
access different programs within the OLIS-RSM operating system. These 
programs include Robust Global Fitting and the Data Process Module. 

The Global Fit Module is a sophisticated data analysis scheme which allows you 
to examine the kinetics of all points of a given data set. Normally, when you 
use a rapid-scanning monochromator, absorbances are collected at hundreds of 
wavelengths and thousands of time increments, potentially producing hundreds 
of thousands of data points. The sheer amount of data necessitates an analysis 
system which can handle this enormous volume in a reasonable length of time 
using currently available computers. The OLIS fitting procedure used enlists the 
techniques of Factor Analysis and Global Analysis. 

Factor Analysis takes a data set comprised of an unknown number of factors 
and separates out the minimum number of factors required to describe and 
reconstruct this data set. Global Analysis links the fitting of rate constants over 
the number of factors. The OLIS program uses a proprietory factor analysis 
algorithm which is two orders of magnitude faster and mathematically more 
robust than the normal SVD algorithm. Finally, when the kinetics have been 
determined, the spectra are obtained by a reconstruction process. 
C j @ H  163 
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Select Species 

When you select 'G.' a /- Y 

program has already 
performed factor analysis 
to estimate the number of 
species present in the data. 
When data are collected with 
the rapid-scanning 
monochromator, where 
spectra vary with time, 
factor analysis produces 
the minimum number of 
spectra and decay processes 

screen similiar to the one at 
the right appears. The 

I Wavelength (nm) 

Robust Global Fit 
(C) I.B.C. Matheson, 1993. 

RCSUI~S OF Factor Analysis: Y=KIN.SPEC 

KIN(2) KIN(3) KIN(5) KIN(6) 

o 19~ o lm n 1s o IPO o 1m o LX 
Time (Millirecon&) 

I 
&r* 168- ' 

First 10 Sinplrr Valuer 
8.45 0.13 0.08 0.05 0.02 0.02 0.01 0.01 0.01 0.03 

Suggesld No. of S p s t s  4 
K Kinbox S Specbox Spre w Acccp~, or RFsr New NO. of Speck: 

needed to describe the original data. The first six wavelength factors are dis- 
played in boxes labeled SPEC and the first six kinetic factors are displayed in 
boxes labeled KIN. Note that while boxes for six species are displayed on this 
screen, Robust Global Fitting currently supports fits for up to four species. The 
program displays likely species in color and noise conributions in gray. 

Fir st 10 Singular Values 
8.45 0-13 0,03 0,05 0-02 0-02 0,01 0-01 0-01 0,03 1 

Suggested No, of Species : 4 

Based on the curvature of the displayed singular values, the program suggests 
the number of (colored) species necessary to describe the data set. However, 
you are free to make your own estimate by looking at the kinetics and spectra 
boxes and also by consulting the "First 10 Singular Values" listed at the bottom 
of the screen. By comparing these values to each other and to values for noise 
listed near the end, you can surmise the likely number of species present. Press 
'K' or 'S' to view all the kinetic or spectral data on one graph. You can switch 
between the two enlarged graphs, or press 'Esc' and then 'R - Rerun Same 
Reduced Data' to review the first screen. 

After you determine how many spectrally active species you believe to be 
present, either press the Space bar to accept the value the program suggests or 
enter a different value. Note that the algorithm seems to be consistant in over- 
estimating the number of species by one or more. 

Chapter 7: Program Control 67 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Select Kinetic Fit 

Depending on the number of species you decide are present, the program will 
display a set of kinetic fit models. Select the process which you believe best 
defines your data. We use a robust variation of the non-linear global analysis 
originally written by Levenberg-Marquardt and expanded upon by Dr. 
Matheson which minimizes the absolute deviation and thereby reduces the 
effects of assymetrically distributed deviations on the return of rate constants. 

One Species Options 

I Pure First Order Process 
Fit Eqn. : Y = Ao.exp(-k.t) 

1 Model Free Fit 
Empirical Polynomial Fit I 

I Pure Second Order Process 
Fit Eqn. : Y = Ao/(l +kAo.t) 

I Pure First Order Rise 
Fit Eqn. : Y = Ao.(l-cxp(-kt)) 

I Pure Zeroth Order Process 
Fit Eqn. : Y = Ao - k.t I 

Press Selection 1 -- 5 : j 

Three Species Options 

1 2 Concumnt First Orders with Background 

R Eqn. : Y = Ao,cxp(-klf) t Co,cxp(-k21) t Ik 

2 3 Concurrent Firs1 Orders 

R Eqn. : Y = Ao.exp(-kid) t Co.aP(-Df) t Eo.cxp(-U.t) 

Two Species Options 'i 
1 First Ordcrwith Background 

Fit Eqn. : Y = Ao.cxp(-k.t) t 00 

2 Second Orda with Bac round 
Fit Eqn. : Y = Ao. $ ( I k A o )  + Bo I 

3 2 Concumt Flrt &dm 
Fit Eqn. : Y = Ao.exp(-k1.t) + Co.exp(42.t) 

4 Reversible First Order 
Fit Eqn. : Y = Ao.exp(-(kltkZ).t) + Bo 

Press Selection 1 -- 4 : 

Four Species Options 1 
1 2 Concumt 1st Orders with 2 Backgmund 

Fi Eqn. : Y = Ao.expj-klf) t Co,exp(-D1) t Bo t Da 

2 3 Concurrent first Ordm with Background 

Y=Ao.exp(-kl1) t Co,exp(Ud t Eo.exp(-U1) t Bo 

Press Selection 1 -- 2 J 
If you choose a process that does not readily fit the data, the program informs 
you that an error has been encountered at the successive integration level and a 
successful fit is unlikely. If you press 'P' after this message, the program forces 
the fit. If the program is still unable to fit the data after you press 'P,' the error 
message will appear again. Note that this error message might occur if the data 
are particulary noisy. 

Chapter 7: Program Control 68 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



- 
Select Mechanism (for Reconstruction) 

When there is more than one reconstruction for the kinetic process you choose 
for your data, the next screen displays the available options. Notice that the 
program uses color to represent colored species and gray tones to indicate a 
bleached or non-colored species. For example, in the listing for a First Order 
with Background mechanism, A is blue, B is gray, and C is green, indicating 
that 'B' is the bleached species. 

When you have two species and select a First 
Order equation with Background, the program 
offers the options on the right. 

When you have two species and select a Second 
Order equation with Background, the program 
offers these options. 

When you have two species and select Two 

fi First Order with ~ a c k p u n 2  

A -> B ; C const, 
2 First Order Growing In : 

A - >  B 

A -> B ;C const. 
Second Order Growing In : 

A -> B 

Concurrent First Orders, the program offers these 
options. 

A -> B;Cconst ,  

First Order Growing In : 

When you have two species and select a Reversible First Order equation, the 
program asks you to input an equilibrium constant. 

When you have three species and select I T~~ spmci6 Backround 
Two Concurrent First Orders with Back- 
ground, the program offers the options on 1 2 Sequential Reaction: A -) B -) C / 
the right. 
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Kinetic Fit 

After you have selected the desired kinetic process and mechanism, the program 
fits the model globally, linking the rate constants over the chosen number of 
species. Because the number of species is typically small (much less than the 
number of wavelengths), the reduction in computation time due to factor analy- 
sis is great. The fitting is done robustly, minimizing the sum of absolute devia- 
tions rather than the sum of the squares. This process confers a resistance to the 
malign effects of the occasional outside point(s), also referred to as "outliers." 

I , 
TRUE SPECTRA KINETIC PLOT 

Nanometers Milliseconds 

F , 
TRUE SPECTRA KINEIC PLOT 

480 510 600 660 720 780 0 75 150 

Nanometers Milliseconds 
I ~ I S n u e r  Fd 

The program plots two graphs, one for the spectrum or spectra and one for the 
kinetics. The spectrum or spectra shown are those reconstructed by the software 
on the basis on the number of species changing and the kinetic mechanism 
chosen. On the Kinetic Plot, the red line represents the theoretical data while 
the yellow represents the reduced data. A kinetic fit is good if these two lines 
overlap each other, as in the graph on the left. This successful fit can also be 
seen in the statistics below the graphs. The graph on the right is an example of 
an unsuccessful kinetic fit; the theoretical and reduced data do not match since 
the wrong mechanism was chosen. 
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Perfect kinetic fits do not necessarily TRUE SPECTRA KINETIC PLOT 
provide you with unique spectra since 
kinetic data can often be fitted equally 
well with more than one mechanism. 
However, true spectra can be constructed 
only if the correct mechanism is used; 
usually only two choices are available. 
Anomalous spectra, such as negative 
ones, cannot exist, and if the fit produces 
such a spectrum. the mechanism must be 

480 510 600 660 720 780 0 
incorrect. True spectra are only obtain- 

Nanometers M~lliseconds 
able when you select the 'correct' 

Raburt E l g e n w  I M 

mechanism. By selecting the 'wrong' N O  rammed 
Y:Aexpjkl11.8eq~11.Cllap[klt)] 

mechanism, you obtain (possibly) nega- 4ita SpmimSalDev 1 II~EOI Kn3dDn 0161Edl 
1 (2lll+OOllJ'E+Ol 

tive spectra. I 
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Other Options 

After the Global Fit results are 
shown, the program displays 
various options for refitting, 
reanalyzing or reviewing your data. 
The following pages provide 
information about these options. 

G \ 

Rerun Same Reduced Data 
C Reconstruct Same Kin. Fit 
P Replot Last Fit 
D Distribution Analyses 
3 3D Plot 
J Joint Confidence Plot 
G Change Program Parameters 
Q Quit Program 

I Press Selection R, C, P, D, 3, J,  G, Q 

RERUN SAME REDUCED DATA 
This command returns the program to the opening screen of Robust Global 
Fitting which displays the wavelength and kinetic eigenvectors which help you 
determine the number of species present. 

R 

RECONSTRUCT SAME KIN. FIT 
This command allows you to select a new mechanism for the most recently 
fitted data. If your data only contains one species, the program returns to the 
most recently displayed answers. 

C 

REPLOT LAST FIT 
When you select this command, the program prompts you to enter 'S' to view a 
full-screen spectral graph, 'K' to view a full screen kinetic graph, or 'Space' to 
view both graphs simultaneously. 
P-3 
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DISTRIBUTION ANALYSIS 
Selection of this command brings 
the program to a screen which 
displays the fit results. The 
distribution plot consists of a 
histogram of the residuals in bins 
of 0.25 standard deviation width 
ranging from -3 sigma to +3 
sigma. The number of outlying 
points is displayed beneath this 
plot ("204 Outliers"). The 
Gaussian curve is for display 
purposes; the bar graph is a 

Coo4e 0 ,BO 

Space to Exit 

representative of the noise distribution of your raw data. Many times, you will 
find that the noise is not random (i.e., Gaussian). Hence, had you fitted these 
non-Gaussian records using least squares methodology, your answer would be 
farther from correct than with our Robust methodology. 

The second plot on this screen is a quantilelquantile plot which shows the sorted 
residuals plotted against a theoretical sequence. Normally distributed residuals 
produce a line with a slope of 1. Non-normally distributed residuals are indi- 
cated by points which are not on this 45 degree line. 

The plot at the bottom of the screen is a 3D plot which shows the difference 
between the experimental data and the fitted spectra. A good fit produces a 
relatively flat display. A poor fit produces a shape which varies with time and/ 
or wavelength. 
D * ,, ,d 

3D PLOT 
This command allows you to 
view a 3D plot of the fitted 
spectra and several experimen- 
tal curves as they change over 
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JOINT CONFIDENCE PLOT 

63 71 80 
Rate 1 (Seconds-1) 

JOINT CONFIDENCE PLOT 
This option is available after only after global fits to data with two rate con- 
stants. The joint confidence plot is used to indicate the degree of confidence you 
can place upon the two rate constants. The enclosed region on the plot repre- 
sents the approximate area of confidence for the two rate constants; the smaller 
the enclosed area, the smaller the errors that apply jointly to the rate constants. 
The statistically acceptable range of values for the two rate constants lie within 
the enclosed region. Any combination of the two rate constants which occurs 
within this region has an equal probability (95%) of being correct. The red lines 
which cross the region horizontally and vertically represent the standard devia- 
tion for the corresponding rate; the closer together the lines are, the more 
confidence you can place on the corresponding rate. Note the range of values 
for each rate when determining the confidence you place on that rate. For 
example, the enclosed region might range from 65 to 82 seconds-I for Rate 1 
and 4.25 to 4.6 seconds-' for Rate 2. 
-:2> 
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CHANGE PROGRAM PARAMETERS 
These options allow you to change some aspects of the calculation and display 
of the Global Fit results. You should not need to change these parameters often. 
The lowercase words in (some) of the command descriptions identify the active 
status of the toggles. To activate capitalized display options, enter the single 
keystroke conimand. 

- -- 

Select DIFFERENTIALITrue Spectra 
Select EIGENVECTOR 1IGlobal Fits 
DO NOT SHOWIShow Fit Components 
Select STD DEVfAbs Dev Rate Errors 
SHOWIDo not show Matrix Error Msg 
Change Polynomial Degree (MFF) 
Change Colors 
Change Printer 
Select ASCIIIBinary Reduced Data File 

Press Selection A, B, C, D, E, G, H, P, R: 

SELECT DIFFERENTIALITRUE SPECTRA 
This command switches between display of the differential and true spectra. 
When you choose to view differential spectra, the program will display a refer- 
ence line at zero. True spectra are displayed exactly as they were collected; 
negative true spectra cannot exist. Difference spectra are the difference between 
two spectra and can be negative. 

G s-, A 

SELECT EIGENVECTOR 1IGLOBAL FIT 
This command toggles between two different ways to fit your data. The global 
fit is the normal fit and fits all the factors. The eigenvector 1 fit only fits the 
first factor or eigenvector; this fit is useful for records with very high noise. 

G " ~ +  B" 
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DO NOT SHOWISHOW FIT COMPONENTS 
This command toggles between displaying the components of the global fit and 
just the results of the fit on kinetic plot. The components of the fit are colored 
lines which correspond to the spectral data. 

G , +  C 

SELECT STD DEVIATIONIABS DEV RATE ERRORS 
This command toggles between displaying the standard or absolute deviation 
error for the kinetic rate. This calculated rate error appears beneath the spectral 
and kinetic plots. The program uses the absolute deviation in fitting and calcu- 
lates the standard deviation which you can display, as desired. 

G*J+ D 

SHOWIDO NOT SHOW MATRIX ERROR MSG 
This command toggles the program to display or not to display an error rnes- 
sage when an error is encountered at a matrix solution step. If selected, matrix 
errors will be flagged. When you press Return, the program outputs the rate 
constants obtained prior to fitting. Note that these rates may not be fully opti- 
mized. 

G + E  
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CHANGE POLYNOMIAL DEGREE (MFF) 
This option is provided for those cases where the kinetic model is not known, 
and therefore spectra based on a supported model are not possible. By using a 
polynomial equation to approximate the kinetic "shape" or behavior of the data, 
we can provide at least some indication of the spectra involved. Most cases have 
a polynomial degree of 4 or 5; use this option to change the value to any value 
between 1 and 9. There are no fast rules for this fit procedure; rather, we 
encourage you to experiment. 
CG3 + ;@ 

CHANGE COLORS 
This command allows you to change the displayed color of different components 
of the Global fit program. After you select a component, i.e, text or back- 
ground, the program presents a list from which you can choose a new color. 
/P"z. Y?. .G,i+ '.H9 

CHANGE PRINTER 
Although this command allows you to select a printer, the printer you have 
chosen from within the RSM program in the Parameter Setup will override any 
selection you make from within the Global Fit program. Ctrl-P can be used at 
any point w i t h  the Global Fit to make a screen dump. 

+ .3 

SELECT ASCIIIBINARY REDUCED DATA FILE 
This command allows you to choose between the program storing smooth 
spectral and kinetic data in ASCII or Binary reduced files. As of this date (31 
94), this option is not yet active. 
@ + $@4 
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This module supports various data processing options for raw and 3D data files. 
The available options are listed in the menu. The data are read from input Data 
Files, processed, and written into the Output Data Files. The Input Data File is 
not changed. Note the division into routines to process one data set only and 
routines which require specification of two data sets. 
cfi+ -- 

f D A T e  P R O C E S S  FUNCTIONS 

S I N G L E  DRTR F I L E  PROCESSING:  

R a u  o r  3-D d a t a  f i l s :  

I I 
~- 

F - ADD TWO DATA S E T S  
C - RDD R CONSTRNT G - SUBTRFfCT TWO DRTR S E T S  
D - MULTIPLY BY R CONSTRNT H - SUBTRRCT ONE SCRN FROM R L L  I I 

DURL DRTR F I L E S  PROCESSING:  

R a u  or 3-D d a t a  f i l e :  

a - WERRGE SIXINS 
B - WERCICZ N SCRNS TO ONE 

3-D d a t a  f i l e  o n l u :  

I 
- I I X - CONVERT DRTR TO RSC FORMRT 

E - WERRGE TWO DRTR SETS 

3-D data f i l e  o n l y :  1 1 
I I E X T W C T  SCRNS (Raw d a t a  f i l e  o n l y ) l  CONUERT DRTR TO RSM 3-D FORMRT: I I 
I I T - EXTRRCT FROM -ME S L I T  K - K I N E T I C  DRTR FRMlLY 

0 - O L l S  SPECTRA WlTR FRMILY I I 
' E s c  ' - RETURN TO W I N  MENU I I 

AVERAGE SCANS 
This command reduces the number of scans in a file by averaging. After you 
select this option, a cursor appears for you to type in the Input Data File Name; 
you can press 'Enter' to list the data files. As protection against you 
permanently changing your raw data, the program will not fit the data you just 
collected until you enter a filename, saving the data to disk. When you enter the 
Input Data File Name, a second cursor appears for you to type in the complete 
Output File Name, including the extension. The program tells you the number 
of scans in the Input Data File before it asks you to enter the number of scans to 
be averaged. 

This command is often used to reduce the number of scans in a data set so that 
Robust Global Fitting routines can be used. For example, 10,000 scans can not 
be fitted by Robust Global Fitting, but using this option, these scans can be 
averaged down to 1000, which can be fitted. 'Averaging' results in data with 
better SIN than the raw file, since the maxim "SIN improves as the square root 
of the number of data fitted" applies. 
$43 
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AVERAGE N SCANS TO ONE 
This command averages a given number of scans in a file to produce one 
resulting scan. After you enter the Input Data File Name and the Output Data 
File Name, the program asks you to specify the region of scans to be reduced. 
The program tells you how many scans are in the Input Data File. This com- 
mand is usually appropriate when the sample was not changing during data 
collection. S/N improves as a function of the square root of the number of 
scans averaged. 
&f? 

ADD A CONSTANT 
Only for use with 3D files, this command allows you to alter the data by adding 
a constant to all data points on the Y-axis. After entering the Input and Output 
File Names, the program asks you to enter the constant to be added. This value 
can be positive or negative. 

C 

MULTIPLY BY A CONSTANT 
Also only for use with 3D files, this command allows you to multiply all data 
points on the Y-axis by a given constant. After entering the Input and Output 
File Names, the program asks you to enter the constant to be multiplied. This 
value can be positive or negative. 
D 3 

CONVERT DATA TO ASC FORMAT 
This command allows you to convert 3D files ('.sc3) into ASCII files so you 
can read them into other graphics software programs. After you select 'X,' a 
cursor appears for you to input the data file you wish to convert. 

x.,\ 

EXTRACT FROM SAME SLIT 
This command gives you the option of extracting specific scans from a se- 
quences of scans, based on the slit in the ScanDisk that produced them. This 
function allows you to check the uniformity of the slits, as well as providing a 
alternate way of reducing the number of scans. 

With the release of a ScanDisk with multiple sized slits, use this option to 
separate scans into groups containing records with identical resolutions. Check 
with OLZS if you are interested in this ScanDisk. 

T \  
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AVERAGE TWO DATA SETS 
This command allows you to average two stored data files into one. After you 
type in the two Input File Names, a cursor appears for you to type in the Output 
File Name. The averaging is done point by point. 
-.A 

ADD TWO DATA SETS 
Only for use with 3D data files, this command allows you to add two data sets 
together, point by point. After you select this command, the program asks you 
to input the names of the two Input Data Files, and the name of the Output Data 
File. 

F' ', 

SUBTRACT TWO DATA SETS 
This command allows you to subtract one 3D data set from another, point by 
point. After you select this command, the program asks you to input the name 
of the data set to be subtracted from, the name of the data set to be subtracted, 
and an Output Data File Name in which to save the results. 
. & 

SUBTRACT ONE SCAN FROM ALL 
Only for use with 3D data files, this command allows you to subtract one scan 
from all the scans in the data file, point by point. After you select this com- 
mand, the program asks you to enter the name of the data set to be subtracted 
from, the name of the scan file to subtract, and an Output Data File Name in 
which to save the results. 

* t c r t -  

g.'2' 

KINETIC DATA FAMILY a This command allows you to convert kinetic data which you have collected 
from another instrument or from the RSM in fixed wavelength mode into the 
RSM 3D format so that Robust Global Fitting can be used. These multiple 
kinetic shots must be over an evenly spaced wavelength range to result in a 
series of traces which can be converted to RSM format. See Appendix C for file 
format information. 
'ZJ 

OLIS SPECTRA DATA FAMILY 
This command allows you to convert spectral data scans into RSM 3D format. 
See Appendix C for file format information. 

*,Pi 
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The Demo Mode is provided to help you become familiar with the software 
before attempting to work with your experimental data. We suggest that y w  
move through the entire program in the Demo Mode, as virtually all features 
are active. Give yourself an adequate amount of time to explore the program 
and become comfortable with the various commands, so that when you begin 
working with your data, you can focus on the information it includes, rather 
than the next step to take. 

In the Demo Mode, you will find nine 
examples of data files. These examples are 
representative types of data. Inspect each, 
and you will find one or more which are 
compatible with your type of research, and 
therefore most helpful to you. Selection A 
enables you to go to the Live Display 
menu. 
CMp+ M i  

1 ' SELECT DMONSTIIILIN FILE: 

A - HOWlIUl W l D E  FILTER (PSEUDO LIVE DISPLRY) 
B - RSSR 
C - DCIP/RU: RUKIION 

E - 3 W E S  R(OY A SIHGLE FIREFLY 
F - (ISINCLEFLASHFROYRFIREFLY 
G - DECRY OF lHE FLASH FROH A FIREFLY 

H - DCIP/(ISC REIKTIffl H I M  HOUllUl W l D E  FILTER 
I - CYTM)(RLME C PLUS KSJRBATE (A  + B) 

R - RENRN m REM. WDE 
'Ere' - RETURN TO WIN WEMI 

Please note: In order to enter the Demo Mode, you must select 'M,' then 
make a data fde selection. To enter the Real Mode, press 'R' after selecting 
the RealIDemo Mode. If you inadvertantly place yourself in the Real Mode 
without turning on the RSM system, the program could lock up. 

You can leave the RSM program from the Command Mode. We strongly en- 
courage you to always exit in this manner, as it leads to an "orderly shutdown," 
saving all parameters accurately for a successful reentry into the program. To 
avoid problems use 'Z' each time you shut down. 
CM?+ Z 
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8 FILE CONTROL 

File Control 

R Data Retrieve Routine 
D Data Dir = C:\OLIS-RSM\Buffer 
0 MS-DOS Command (Shell) 
L List C :\OLIS-RSM\Buffer 

The commands listed under File Control in the Command Mode allow you to 
retrieve previously saved data and execute MS-DOS commands without exiting 
the program. 

This command allows you to retrieve the data you have collected and stored to 
disk. Type in the file name and then press 'Enter' to retrieve your file. Once the 
data are retrieved, the computer returns to the Data DisplayIStorage menu. 

When the program asks you to input the file name, you can use the 'Enter' key to 
list the data files in the current directory. This allows you to review the contents 
of the active subdirectory as an aid in recalling the exact file name for retrieval. 
The 'Esc' command returns the program to the option menu before retrieving the 
file. 
em-+ /+? 
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This command allows you to change the data directory you are currently using. 
When you enter a directory name that does not yet exist, the program states, 
"Directory not found!" and ask, "Do you want to create it?'Press 'Y' to enter the 
new directory you have typed in. Press 'N' if you do not wish to create a new 
directory. Following the 'Y' or 'N' input, the program returns to the Command 
Mode. The default directory is OLIS-RSMWATA. Any legal MS-DOS name is 
acceptable, i.e. ..\Newdir. 
CMI+ .6'1 

MS-DOS COMMAND (SHELL) 

This command allows you to enter the MS-DOS command you want executed, 
i.e., "format a:," "copy *.* a:," etc, without exiting the program. Alternatively, 
you may press 'Enter' to enter the MS-DOS "shell." Entering the shell is sug- 
gested when more than one operation will be done. To exit the shell and return to 
the OLIS program, type 'EXIT.' 

Press 'L' to list the data files in the current data directory. Notice that this opera- 
tion is available by pressing 'Enter' before entering the file name after selecting 
'S'- 'Save Data to Disk' or 'R'-'Data Retrieve Routine.' 
c + L 
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Appendix A: Global Analysis 
The Analysis of Multifunctional Data 

Introduction 

Global analysis is defined in the context of spectral data, collected as 

either absorbance or fluorescence, which is a function of both time and wave- 

length. The principal argument for global analysis has been made by Knuston et 

al. (I), who demonstrated that for fluorescence decay data, an analysis of the 

kinetics where the decay rates at several wavelengths are linked has an improved 

separation of decay rates when these wavelengths are closely spaced. A secondary 

argument for using global collection and analysis of data rather than separately 

collecting the data wavelength by wavelength is that by globally collecting and 

analyzing data, any systematic error contribution will have a constant effect, i.e., a 

baseline shift, whereas by separately collecting data, systematic errors have a 

variable effect, indistinguishable from real kinetic or spectral effects. 

Features unique to the global analysis programs GFK16 and GFKS. 

The data analysis is divided into three distinct steps which are followed by 

an optional analysis of the residuals and an optional plot of the joint confidence 

intervals of the returned rate constants where more than one is analyzed. The 

programs assume that the data consists of absorbance varying as a function of 

time and wavelength. The programs calculate the best fit for the rate constants and 

spectra for an user selected model. 
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STEP 1: Select the number of absorbing species. 

The program uses factor analysis to estimate the number of species, each 

with an associated decay process and spectrum, present in the data. This step is 

not essential to global analysis; the work of Knuston et. al. (I), does not incorpo- 

rate this step. However, by identifying the number of species inherent in the data, 

the number of models to analyze is greatly reduced, allowing the rapid evaluation 

of several competing models. The algorithm for factor analysis is based upon the 

singular value decomposition (SVD) method of Golub and Reinsch (2-4) modified 

by Chan (5). Further proprietary modifications to the algorithm greatly increase 

its speed. The algorithm is used to decompose the data matrix, Y(time, wave- 

length), into U(time, wavelength), S(time, wavelength), and the transpose of 

V(wavelength, time). U, V, and S, are used in the global fit program. Graphical 

inspection of U, which consists of the eigenvectors, generally shows that only the 

first four columns are significantly above noise. Graphical inspection of S, which 

consists of the square roots of the eigenvalues, will also show only the first four 

values significantly above a noise trend line. The net effect of the SVD is to 

compress the wavelength data, which may consist of several hundred values, 

down to a small number N (1 -4), which represents all the wavelength data as a 

number of species. 

Even though the SVD process is computationally intensive, the overall 

reduction of the problem from several hundred wavelengths to N is considerable, 

and greatly reduces the scale of the following global analysis. This form of global 

analysis, where the wavelength data is, in effect, reduced to N significant values, 

is due to Maeder and Zuberbuhler (6). 
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The next step is to generate the matrix KIN (time, N) used for the global 

analysis. Maeder and Zuberbuhler show that KIN is simply Y, scaled columnwise 

by the elements of S, i.e.., KIN = U.S. Since KIN is comprised of eigenvectors in 

another plane from the data, its scaling is not easily related to the original data. 

(For further explanation see (6)). 

As an aid to the user, the first screen of the program shows 12 boxes. 

Inspection of the spectral information in the first set of boxes, V, labeled SPEC, 

the kinetic information in the second set of boxes, and the S values, enables N to 

be estimated. The second set of boxes, KIN(time, 1 -6), is obtained from factor 

analysis. With N selected and KIN created, step 1 is complete. 

STEP 2: Kinetic Analysis. 

The function of this step is for the user to select a kinetic process which is 

then fitted by non-linear global analysis. Consider the case where N = 2. This 

number of species could correspond to a first order decay in the presence of a 

constant background or a first order process with one species changing to another. 

These two different mechanisms are described by the same kinetic equation: KIN 

= A.exp(-k.t) +By showing that one kinetic case may support more than one 

mechanisms. 

This same argument for N=2 is valid for second order processes. Other 

possibilities when N = 2 include various pairs of concurrent zeroth, first and 

second order processes. The possibilities with three or more species include a 

variety of competing, concurrent, and consecutive processes which give rise to a 

much larger number of possible mechanisms. The non-linear algorithm used to fit 

the selected kinetic process is that of Levenberg and Marquardt, as given by 

Bevington (7). Matheson (8,9) modified this algorithm to be robust, or resistant 
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to assymetrically distributed outlying points which are highly influential on least 

square fits, and cause incorrect return of parameters. For normally distributed 

data the robust fit returns parameters identical to those from least squares, thus 

robust fitting is often better and never worse than least squares. Although the 

robust routine minimizes the sum of absolute deviations and not the sum of 

squares, standard deviations of parameter estimates and the overall standard 

deviation are returned in order to increase the comfort level of those unfamiliar 

with robust fitting. Starting values for the Levenberg-Marquardt robust global fit 

are obtained by the method of successive intergration (1 O), so the kinetic fitting 

routine is fully automatic, and requires no user inputs of parameter estimates. 

The method of GFKS differs slightly from Maeder and Zuberbuhler in that 

a simple global fit (a la Knuston et. al.) uses exact differentials of the function 

with respect to each parameter required for both the adjustment process and 

parameter error estimation. Maeder and Zuberbuhler use non-linear fitting for the 

rate constants only and reconstuct the amplitudes using linear matrix algebra, 

approximating the differentials. GFKS uses the simple global fit since it is no 

more complex and yields parameter error estimates based on exact differentials. 

The best estimates for the rate constants and their standard deviation are 

obtained at the completion of the non-linear fit. At this point, an array, 

CONC(time,n), consisting of the time progress of each of the N species (normal- 

ized to vary between 0 and 1) is available for further use. 
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STEP 3: Selection of a mechanism and data fit reconstruction. 

Consider N = 2 for a first order decay with the background discussed 

above. The simpler mechanism case corresponds to the kinetic case and CONC 

(time,l) is a vector consisting of elements from 1 to 0, and CONC (time, 2) is a 

vector consisting of all 1s. For the growing in case, CONC (time,2) is (1 - CONC 

(time,l)) for all times. The user selects among the first order plus background case 

and growing in. For higher values of N, the number of choices is larger. After the 

user chooses a mechanism, the concentration array, CONC (time, N), is modified 

as necessary, and then its pseudo-inverse, sometimes called a Moore-Penrose 

inverse, is calculated. (details of this calculation may be found in any modern text 

on linear matrix algebra.) 

To generate the spectra corresponding to the N species, SPEC (N, time), 

multiply the original data, Y (time,wavelength), by the pseudo-inverse of CONC 

(time, N), producing INVCONC (N, time). This calculation is processed by a 

matrix multiplication which has been optimized for speed. 

The only remaining step is to generate the fit to the data by multiplication 

of CONC by SPEC. An array of residuals may be generated by subtracting the fit 

from the original data and the overall standard deviation generated from that. The 

fit is now complete and the resuls can be presented graphically. 

In the general case where the data is collected as true absorbance spectra 

rather than difference spectra, it is possible to test the mechanism. Any fit and 

mechanism where all the spectral companents are non-zero for all wavelengths is 

an acceptable mechanism since all real extinction coefficients are positive. 
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Analysis of residuals 

The first display generated by global fitting shows a histogram of the 

residuals in bins of 0.25 standard deviation width ranging from -3 sigma to +3 

sigma. The second display is a quantilelquantile plot which shows the sorted 

residuals plotted against a theoretical sequence, assuming a normal distribution 

for that number of points, Chambers et. al. (1 1). Normally distributed residuals 

give rise to a line with a slope of 1. Unnormality is indicated by points off of the 

45 degree line. In a sense, the quantile plot is the 'derivative' of the distribution 

plot. The third display shows the residuals. A good fit is characterized by residu- 

als that are evenly distributed about zero. Conversely, a poor fit will show a shape 

varying with time andlor wavelength. A final display is the joint confidence plot 

which is applicable for cases with two rate constants. The algorithm of Bates and 

Watts (12), is used to calculate a joint confidence area for the two rates, giving 

rise to an oval display which is an approximate representation of the combined 

limits for the two rates. 
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Additional References 

SVD is one of several methods for extracting eigenvalues and eigenvectors 

from multifunctional data. One of the best arguments for the selection of SVD 

over various competitors has been made by E.R. Malinowski in his book 'Factor 

Analysis in Chemistry, 2nd Ed. ' Wiley-Interscience, N.Y., 1991, pp 17 ff and 

pp 58 ff. This book offer the most accessible bridge between relatively arcane 

matrix mathematics and their application to problems of interest to 

experimentalists. An early application and explanation of SVD to biochemical 

problems is due to Shrager, R.I., Chemometrics Intell. Lab. Syst. (1986), 1 59- 

70. Brand and co-workers have applied global analysis to a variety of physical 

systems. These have been referenced by Maeder and Zuberbuhler, reference 6 

above. 
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Appendix B: Common Questions 

Why is there difficulty in clicking the gratings into place? 

The misalignment of gratings occurs when the new gratings are not identical to 
those previously in place. To check the alignment of the new gratings, move the 
wavelength to 0 nm (approximate). The reflection light should appear as a spot 
on the exit slit. Next, move the wavelength to a visible region (e.g. 500nm) to 
check the light spot again. If the light spot is not centered at the exit slit, the 
gratings are not aligned properly. To correct the discrepancy, place a small 
piece of tape behind the gratings. 

Does the program need to be exited to calibrate the monochromotor? 

No. You can calibrate the wavelength by pressing 'W' in the Live Display 
menu. 

Does the absence of the exit slit influence the resolution? 

In theory, the entrance and intermediate slit (scan disk) most directly determine 
the spectrum resolution. The entrance and exit slits, however, do have an affect 
on resolution and certainly on the light level through the RSM. The hornium 
oxide filter is provided so that empirical estimation of the resolution can be 
made. 

How do 1 obtain an accurate curve for the kinetic trace? 

You must perform a kinetic extraction to see the kinetic trace correctly. The 
program memorizes the wavelength where the kinetics are extracted so that you 
do not have to input the information each time. Only three kinetic traces can be 
stored and displayed sirnultaneously. To perform the kinetic extraction, place 
your cursor in the scan box, move the cursor to the wavelength at which you 
want the kinetic trace to be extracted, and press 'K' to cause the program to 
perform the extraction. The trace can be stored in memory slot 1, 2 ,  or 3. 
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Appendix C: File Formats 
- 

When you save an ASCII file with option 'F' in the cursor mode, the resulting file contains two 
columns of x,y data. When the cursor rests in the scan box, the x column contains wavelengths in 
nanometers, and when the cursor rests in the kinetic box, the x column contains time in seconds. In 
both cases, the y column may contain volts, %T, Absorbance, etc., depending on the chosen data 
reduction mode. 

When you save data in a Kinetic Family using option 'F' in the Save Data to Disk menu in the Data 
Display/Storage Menu, the resulting file is an ASCII file which contains four header lines followed 
by a single column of y values which depend upon the reduction mode (as above). The first header 
line identifies the data as an OLIS kinetic file. The second header line defines the time increment 
between each datum, The third describes the number of data points contained in the file. The fourth 
describes the units of the data to follow. For example: 

OLIS KINETIC DATA 
TIME INCREMENT .OO 1 
NUMBER OF DATA 120 
Absorbance 

0.903 1 
0.8898 
0.8852 
0.8624 
0.8575 
0.8095 
0.7940 
0.7782 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Index 

Symbols 

%T 20 
# of Scans Averaged 2 1 
# of Scans to Skip 20 
2D Display Parameters 19 
3DData 33 
3D Data Display 56-65 
3D Display Parameters 2 1 
3D Plot 73 
3D View 57 
3D View Angles 22 

Absorbance 19 
Add a Constant 47,79 
Add Two Data Sets 80 
Add Two Records 48 
Additional 2D Display Parameter Options 20 
Adjust Skip 62 
Anim Assay 58 
Anim Both 58 
Anim Scan 58 
Auto Redraw 59, 62 
AUTOEXEC.BAT 9 
Automatic X-axis 38 
Automatic Y-axis 3 8 
Autoscale Limits 59 
Autoscale X/Y 44, 53 
Average N Scans to One 79 
Average Scans 20, 78 
Average Two Data Sets 80 
Axis Magnifications 22 

Background 27, 36 
Beam Mode 30 

Single Beam Mode 30 
Double Beam Mode 30 

Blaze Wavelength 18 
Boot-up Procedure 7 

Calibrate Wavelength 28 
Call OLIS with Questions 5 
Cancel Background 27,36 
Care of the RSM-1000 4 
Center Wavelength 30 
Change Colors 77 
Change Polynomial Degree 77 
Change Printer 77 
Change Program Parameters 75 
Collect 13 
Collect Data 25 
Collection Time 23 
Color 64 
Command Mode 10 
Comment Editor 46 
Computer System 6 
Concentration 19 
Convert Data to ASC Format 79 
Create 3D Data 36 
Crosshair 44, 5 1 
CtrlP 58 
Cursor Mode 55 
Cut Raw Data 45 

Data Collection Control 10 
Data Collection Mode 15 
Data Collection Parameters 13 
Data Dir = c:\OLIS-RSM\Buffer 83 
Data Display/Storage 3 1 
Data Manipulation Routines 46 
Data Process Module 13,78 - 8 1 
Data Retrieve Routine 82 
Decrease X Hash 37 
Decrease Y Hash 37 
Demo Mode 81 
Derivative dY/dX 47 
Display 2D Data 35 
Display 3D Data 36 
Display AbsNolt 24 
Display Control 1 1, 3 1 - 38 
Display Data 5 1 
Display Mode 22 
Display Scan 42 
Display TimeIWavelength 24 
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Display Wavelength Range 29 
Distribution Analysis 73 
Divide Two Records 48 
Do Not Show Fit Components 76 
Do Not Show Matrix Error Msg 76 
Dual Operand Manipulations 48 

Edges 65 
Edit Current Comment 46 
Enter Current Comment 46 
Erase Data 51 
Erase Scan 42 
Extinction 19 
Extract 2D Data 35 
Extract from Same Slit 79 
Extract Kinetic Trace 49 

File Control 11, 82 - 83 
Fire Stopped-Flow 29 
Fit Kinetic Trace 54 
Full Screen To Printer 38 

G 
Getting Started 3 - 12 
Gfit Data 33 
Global Fit Module 11,66 - 77 
Go to Big Box 50,55 
Go to DVM 32 
Go to Global Fit 32 
Go to Kinetic Box 49 
Go to Scan Box 55 
Go to Small Box 50,55 
Grams Data 34 
Grid Settings 37 
Grid Toggle 37 

Hardware Set-up 6 
Hash Mark 37 
Hash Toggle 37 
Hide Menu 59 
Hide Data 5 1 
Hide Scan 42 
How to Read this Manual 5 

Increase X Hash 37 
Increase Y Hash 37 
Initializing the OLIS Program 7 
Inputting OLIS Commands 7 
Installing from Floppy Diskettes 8 
Interlock System 26 
Invert 47 

J 

Joint Confidence Plot 74 

Key Pad Commands 59 
Key Pad Change View 63 
Kinetic Box Menus 4 1 ,5  1 
Kinetic Family Data 34, 76 
Kinetic Fit 70 
Kinetic Trace 48 

Labels Toggle 6 1 
Limit Specify 59 
Lines of the Grating 17 
List C:\OLIS-RSM\Buffer 83 
Little Boxes 45 
Live Display 23 - 30 
Load View 58 
Log 46 
Lower Screen Commands 64 
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Magnify (Axes) 62 
Menu Subsets 40 
Mode 15, 64 
Monochromator Parameters 17 
Move Monochr UpIDown 27 
Move Monochromator 28 
Move Down 61 
Move Up 61 
MS-DOS Command (Shell) 83 
Multiply by a Constant 47, 79 
Multiply Two Records 48 

Number of nrn Each Move 18 
Number of Scans to be Collected 30 
Numeric Adj 60 

0 
OLIS Spectra Data Family 80 

Palette 65 
Para-files 8 
Parameter Setup 13 - 22 
Peak Finder Labeler 50 
Printer 18, 38 
Program Control 12, 66 - 8 1 

Q 
Quit 60 

Raw Data 34 
Reamerno Mode 81 
Reconstruct Same Kin. Fit 72 
Redraw 60 
Reduction Mode 19, 2 1,36 
RefHV 29 
Ref Voltage 20 
Repeat Trigger Out 16 
Replot Last Fit 72 
Rerun Same Reduced Data 72 
RSM-I000 4 
Rubber Band (Box) Cursor 44 

Sample HV 29 
Sample Voltage 20 
Sampling Rate 30 
Sampling Time 15 
Save Assay 59 
Save Data to Disk 33 
Save Kinetic Data 52 
Save Scan 58 
Save the Scan 43, 5 1 
Save View 59 
Scan Box Menus 4 1 
Scan Index 35 
Scans to Skip 22 
Select ASCIVBinary Reduced Data 77 
Select Background 36,58 
Select Data Reduction Mode 36 
Select Differential/ True Spectra 75 
Select Eigenvector 1IGlobal Fit 75 
Select Kinetic Fit 68 
Select Mechanism (for Reconstruction) 69 
Select Species 67 
Setup Printer 60 
Show Fit Components 76 
Show Matrix Error Msg 76 
Show Results of Fit 55 
Show Scan Information 50 
Single Operand Manipulations 46 
Single Trigger Out 16 
Skip Scans 20 
Smooth 47 
Subtract One Scan From All 80 
Subtract Two Data Sets 80 
Subtract Two Records 48 
SVD Condensed Data 34 
Swap Hidden Data 43 
Swap Unhidden Data 43 
System Parameters 18 
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- Terminate Activities 1 1, 8 1 
Tracking Cursor 6 1 
Trigger Delay 16 
Trigger Signal Out 16 

Updating from Floppy Diskette 8 
Unhide Data 5 1 
Unhide Scan 42 

v 
Voltage 29 

Walls 65 
Wavelength 

calibrate 28 
center wavelength 30 
display 24 

Wavelength Span 30 

X 
X Axis Autoscale 44, 53 

Y Axis Autoscale 45, 53 
Y Axis Scale 24 

z 
Zoom 62 
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Artisan Technology Group is an independent supplier of quality pre-owned equipment 

Gold-standard solutions 
Extend the life of your critical industrial, 

commercial, and military systems with our 

superior service and support. 

We buy equipment 
Planning to upgrade your current 

equipment? Have surplus equipment taking 

up shelf space? We'll give it a new home. 

Learn more! 
Visit us at artisantg.com for more info 

on price quotes, drivers, technical 

specifications, manuals, and documentation. 

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, representative, or authorized distributor for any manufacturer listed herein. 

We're here to make your life easier. How can we help you today? 
(217) 352-9330 I sales@artisantg.com I artisantg.com 


