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1. Safety and General Information

1.1 Safety

Read the following before installing and using the instrument and its accessories. The grating
spectrometer should be operated by appropriate laboratory technicians.

1.2 General

The grating spectrometer described in this manual is designed to be used by properly trained
personnel in a suitably equipped laboratory. For the correct and safe use of this grating
spectrometer, it is essential that laboratory personnel follow generally accepted safety
procedures in addition to the safety precautions called for in this manual.

The covers on this instrument may be removed for servicing. However, the inside of the
power supply unit is a hazardous area and its cover should not be removed under any
circumstances.

1.3 Electrical

Before switching on the grating spectrometer, make sure it is set to the voltage of the local
power supply.

The power cord shall be inserted in a socket provided with a protective earth contact. The
protective action must not be negated by the use of an extension cord without a protective
conductor.

1.4 Warning

Any interruption of the protective conductor inside or outside the grating spectrometer or
disconnection of the protective earth terminal is likely to make grating spectrometer
dangerous. Intentional interruption is prohibited.

Whenever it is likely that the protection has been impaired, the grating spectrometer shall be
made inoperative and be secured against any unintended operation.

1.5 Performance

To ensure that the instrument is working within its specification, especially when making
measurements of an important nature; carry out performance checks with particular reference
to wavelength and absorbance accuracy. Performance checks are detailed in this manual.

1.6 Radio Interference

For compliance with the EMC standards referred to in the EC Declaration of Conformity, it is
necessary that only shielded cables supplied by Lambda Scientific are used when connecting
the instrument to computers and accessories.



2. Working Principle and Specifications
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Diagram of the optical system

M, M,, M3: Mirrors
G: Grating

S:: Entrance slit

S,: Exit slit to PMT
Ss: Exit slit to CCD

LEOI-101 Multifunctional Grating Spectrometer consists of a grating monochromator,
receiving unit, scanning system, electronic amplifier, A/D collecting unit, and computer. It
integrates optics, precision mechanics, electronics, and computer technology. The above
figure illustrates the C-T type optical system in the spectrometer

Both of the entrance and exit slits are vertical slits. The continuous adjustment slit width
ranges from 0 ~ 2mm. The light emitted from a light source enters the entrance slit S1. The
slit S1 is situated exactly in the focus plane of reflecting mirror M2. The light passes through
the slit S1 becomes parallel light beam by mirror M2, then, travels to the grating G, The
parallel diffracted light beam is focused to slit S2 or S3 to form the image.

Note: a mirror mounted on a mechanical switch is used to redirect the light to Exit slit S3 turn
the switch to select desired exit slit.



Specifications

Monochromator

Focal length 500 mm

Wavelength range 200 ~ 800 nm

Relative aperture D/F=1/7

Grating 2400 lines/mm blazed at 250 nm
Stray light <107

Resolution <0.06 nm

Filter: white 320 ~ 500 nm, yellow 500 ~ 800 nm
PMT

Wavelength range 200 ~ 660 nm

Wavelength accuracy + 0.2 nm

Wave length repeatability + 0.1 nm

CCD

Receiver cell 2048

Wavelength range 300 ~ 660 nm

Integral time 88 steps

Weight 25kg

3.Unpacking and Installation

3.1 Packing List

Item# Description Qty
1 LEOI-101 Multifunctional Grating 1
Monochromator
2 Power supply (or called power box) 1
3 CCD (installed with monochromator) 1
4 PMT Unit 1
5 USB cable 1
6 Filter plate 1
7 Power cord 1
8 Motor cable 1
9 Signal cable 2
10 Software (electronic version to be sent) 1
11 Instruction manual (electronic version to be 1
sent)

3.2 Connecting the Instrument

After carefully unpacking the contents, check the materials with the packing list to ensure
that you have received everything in good condition.

Place the instrument in a suitable location away from direct sunlight. In order to gain the best
performance from the instrument, keep it as far as possible from any strong magnetic or
electrical fields or any electrical device that may generate high-frequency fields. Set up the



unit in an area that is free of dust, corrosive gases and strong vibrations.
Step 1: Use the appropriate power cord and plug into a grounded outlet.

Step 2: Refer to the following pictures and connect the instrument to a computer.

PrT CCh Enterance Slit

——
Megative High *lotage Yoltage Meter  USE Indicator  Wark Indicator Comm Indicatar  Pawer Switch
PrAT Cable Waotar Cable CCD Cable UUSE Cable
‘ Monitor ‘
Monochrometer- | | Power Box: | ‘ Computer H Printer
| Keybomrd |

Step 3: Carefully check the connections before plug in the power source.

Step 4: Adjust the slits. The slit width will increase with clockwise adjustment of the



micrometer, and decrease with the anticlockwise adjustment of the micrometer. The slit width
changes 0.5 mm from one complete turn. In order to extend the life of the slit, it is
recommended that the slit width is smaller than 2 mm. The best width of the slit is remaining
in the range of 0.1-0.5 mm when the instrument is not in use.

Step 5 (advanced and optional): There are two filters on the filter plate provided with the
instrument, which include white filter: 320-500 nm and yellow filter: 500-660 nm. To further
reduce spectral background by eliminating higher order spectrum in the measurement, the
filter plate can be inserted into the slot on the side of entrance slit mount. To determine
whether or not to use the plate and which filter to be used, it depends on the current
parameter setting of spectral scanning range. Note, only the scanning range is totally covered
by either of the two filters, the corresponding filter can be used. Otherwise, the two filters
should not be used. The user can use own filters to match a required scanning ranges.

3.3 Installing the Software

3.3.1 Minimum Computer Requirements
The Windows application software runs on a PC (personal computer).

The minimum computer requirements are below
e Pentium processor with Microsoft Windows 95/Me/2000/XP
e CD-ROM drive (if installing program from CD)
e USB port

NOTE: The software won’t work with a Macintosh/Apple computer.

3.3.2 Installing the Software

The software contains an installation wizard to help you install the software on your PC.
Place software CD into the CD drive (if software sent electronically, copy all related files
onto local computer). Open the folder of “LEOI-101 Application,” double-click the icon of
Setup.exe, a window is displayed.

(.» lambda PMT Application

scientific

LEOI—JOI Version: 6.0
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s X

Setup is preparing the InstallShield?Wizard
= which will guide you through the application
setup process. Please wait.

100 26

Another window is displayed.

X

Welcome to the LEQI-101 Setup program. This
= program will install LEOI-101 on your computer.

It is strongly recommended that you exit all Windows
programs before running this Setup program.

Click Cancel to quit Setup and then close any programs you
have running. Click Next to continue with the Setup program.

WARNING: This program is protected by copyright law and
international treaties.

Unauthorized reproduction or distribution of this program, or any
portion of it, may result in severe civil and criminal penalties,
and will be prosecuted to the maximum extent possible under
law.

Next > Cancel

Click Next, the below window below is displayed.

Setup will install LEOI-101 in the following folder.
To install to this folder, click Next.

To install to a different folder, click Browse and select another
folder.

You can choose not to install LEOI101 by clicking Cancel to
exit Setup.

Ci..\Lambda Scientific Pty LtdyLEOI-101 Browse...

’—D ination Folder

< Back | Next > | Cancel |

Click Browse, the program can be installed in different directory. Click Next, the set up
begins.



Setup will add program icons to the Program Folder listed
below. You may type a new folder name, or select one from the
existing Folders list. Click Next to continue.

Program Folders:
LEOI-101

Existing Folders:

EasyRecovery Professional
GIF Movie Gear

Google .

GreenBrowser

Java Web Start

LAMBDA

Microsoft Office

Microsoft Yisual Studio 6.0
Mozart 9

3

< Back Next > | Cancel ‘

Using the default setting, click Next; the program is being copied into the computer.

clwindows\system32imfcd2d.dlIl

O] eeew———

A window appears after the copying process:

Setup has finished installing LEOI-101 on your computer.

Setup can launch the Read Me file and LEOI101. Choose the
options you want below.

Click Finish to complete Setup.

Finish

Click Finish to complete and exit setup. The software now is installed successfully to the
computer. A shortcut can be seen on desktop. The program can also be opened through Start-
>All Programs->LEOI-101 CCD or LEOI-101 PMT.

3.4 Installation of the USB driver

Step 1: Connect the instrument and computer by using a USB cable.
Step 2: Turn on the instrument, then, a new hardware USB driver installation wizard appears.

Step 3: Select the directory where the USB driver is located, e.g. X:\USB-DRIVER, follow



the instructions. The driver will be installed.

4. Using the PMT Application
4.1 Start the Software

Note:

While powered, the PMT detector must not be exposed to intense light to prevent its
destruction. Never detach the PMT box from the main machine when the power in on.
Always check Entrance/Exit slit widths and light source intensity prior to using the
PMT Application and avoid too intense light illuminating on the PMT, starting with
relatively narrow slits.

Run program from Start->All Programs->LEOI-101 PMT or double click the application on
the desktop

A startup screen pops up together with the main interface of the application.

Note:

Please wait while the instrument is initializing. If the application fails, please power off
the instrument and the program, then restart the instrument and software.

Always start the instrument before starting the application.

® lambda PMT Application

scientific

LEOI—IO] Version: 6.0

Modularized Multi-functional Grating Spectrometer

Zero locating. Please wait...

Initializing...

oving to 200.0nm. Please wait...

After initialization, you can now use the application. The main areas of the window are:
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Function of menu items and toolbar

Main Menu Sub Menu Tool | Application
File New [7] | Start a new data file
Open = | Open a previously saved data file
Save Save data in selected channel
Print setup Change printer and printing options
Print preview [& | Display full pages
Print 25§ | Print current spectrum
Exit " Exit current application
Input information Input user information and sample name, etc.
Info/View | 10w erid |E | Shows gridlines
E:il:zsced data |ﬁ| Enhanced display of data points
Data point .= | | Display data points only
Dynamic mode Fit the coordinates while collect data
Work Single scan = | Scan from start to end of set range
Repeat scan B | Repeat scan for set number of times
Fixed WL scan & l(f:rlilsgfl tdaallt:X ?ts fixed wavelength with time as




Stop &9 | Stop scan
Fixed point test Measure different samples at fixed wavelength
Concentration %] | Measure the concentration of samples
Goto @ Go to a desired wavelength
Read Data Readout data on spectral lines
Read data
ﬁ Read data anywhere, on or off spectral lines
| #,| | Zoom in on spectrum
Zoom w Horizontal zoom in on spectrum
== | Vertical zoom in on spectrum
Undo Zoom 3[ Cancel all zoom
Find Peak M Auto search peak and valley
a Auto search peak and valley and further select
manually
Show Display spectrum according to the settings
Refresh @ Refresh the screen
Left axis/Right | 15 Exchange coordinates when two coordinates
axis displayed
Modify .
wavelength Modify wavelength
Data A/T (E) ﬂ Perform A/T conversion on selected spectrum
Differential D Perform differential on selected spectrum
Calculate B= | Perform arithmetic on selected spectrum
Ihl Smooth selected spectrum
Smooth ﬂ Smooth spectra manually selected on the
Hl | screen
Link spectra L | Connect 2 or 3 selected spectra

Data Interval

Change data interval

Coordinate .

Setting Change display range

Modify Tnfo Modlfy Qata gathering parameters and other
information

Modify data Modify data

Line color Change line color of selected spectrum

Line type

Change line type of selected spectrum

10




Clear data

Clear data in all channels

4l

Clear data in selected channels

o

screen

Clear spectra data manually selected on the

About

About application

Show software version and copyright

4.2 Introduction of the Functions

4.2.1 Basic Settings

At the center left of the application is Data, System, Parameter setup.

4.2.1.1 Parameter Setup

Set formats of collected data: Energy (E), %T, Abs,
Baseline (E)

Set scan interval, 1.00 nm, 0.50 nm, 0.10 nm, 0.05 nm, 0.02 nm,
and 0.01 nm available.

Set scan range, start and end wavelength, max and min value of
intensity display.

Note:
The upper and lower limits of intensity will not work in
dynamic mode.

Set Negative High Voltage: This function has been replaced by a
knob on the front panel of power controller. Turn the knob to set
a proper value (e.g. 500) prior to run a spectral scanning.

Set Gain: Set the gain of the amplifier, eight steps available.
Set Collect (Average) Times: Set number of scans and get mean
value.

11

Diata
Pararneter Setup

Systern

l
l

Working rmode

Ilode i
Interval |U.01 mom -

Working range
Start WL | 20000 nm

66000 nm

1000.0
0.0

Working state

End WL

Il
Ivlin.

HHY 5
Crain 3
Collect 4 Tirmes




4.2.1.2 System setup

Clear Modify: To set the modified wavelength back to zero.
Motor speed: To set motor speed from1~50 ms

Motor Direction: Set rotation direction of the motor.

Save current settings: Select this, the settings will be stored and
import when reboot the application again.

Save current wavelength: Select this, system will store current
wavelength and import when reboot the application again. The
application will initialize the instrument after start up if this item is
not selected.

Note: The setup cannot continue without a password.
Password is not provided when not necessary. Improper
setup may cause severe damage to the instrument.

Password g|

lease input password and click OK.
hen you are allowed to set motor,

ave you setting and close the software,
enresart it

Entet pagssword:

0K | Cancel ‘

4.2.1.3 Show the data in the channel

Parameter Setup
Diata System

Clear modified walue

Motorspeed 6 ms

i |
Ilotor rotate direction

{* Positme

(" Megatrve
E:at setting
v Save setting
v lemorize current
Warting]!

Irnproper setup may

canse severe darnage to

the mstrument.

Select one channel from the pull down channel list to
display the data in this channel.

l
Pararneter Setup l
l

Data l Ssrstem

Charme] -

12



4.2.2 Channel Information

R: channel 1, 2, 3, 4, and 5. Re L D s

C: Color of channel

L: Line type of channel IHERE

D: v Data exists in the channel, X/ no data in the channel : MEXKX

S: Spectrum in the channel is currently displayed or not. s OEHKEK
s HE MK
s IE HE

Channe] mformation |

Sarnple:

Cperator:

Clickl abox is displayed — Remark
Tire 2007 year(d monthd7 day 09:1...

File:C\Docutments and Settingsnewis=. .
Mode Ernergy(E)
Start:545 00nen
End:é60.00nm
Interval:0.01nm
TvTase:1000.0
Ilin:0.0
User mformation:
Gain 3
Megatme high voltaze:5
Colect tirnes:4
Huroher of data segmment 5
Hurrher of pealks:0
Hurober of valleys:0

13



4.2.3 Current Channel

Allow user to select current channel from pull down list. The right button next to it can be
used to change channel information. See detail in section 4.2.6.1. System will inspect the
moving of the wavelength, and display current wavelength.

Current Channel  Sarnple nare Cperator Current WL
| Cranel1 Null Null || |20000n

4.2.4 File Management

4.2.4.1 Clear all current experiment data
Pull down menu: File—New
Toolbar: Main Toolbar— D

Clear all experimental data and create a new file.

4.2.4.2 Open exist data file
Pull down menu: File—Open
Main Toolbar— (=

An Open dialog box is displayed.

Loak in: |.D My Documents ﬂ = -
l.jgratlng
[E652-2 table
|Elamp
EiﬂLeoi
|Zamy Pictures
| packing list
| <“ > |
File name: |
Files of type: | All files() ~] Cancel

Click down arrow button to locate the data file. Select the type from the File type pull down
list. If a certain data file should be opened, input the desired file name in the File name box,
and click Open. Click the Cancel button to close the dialog box.

4.2.4.3 Save current data file

Pull down menu: File—Save
Main Toolbar—

A Save Preset dialog is displayed.

14



Save preset

Datagource Chantiel

Setting

[~ Save text file ( txt)

iChannel-1

]

Bave |

Caticel ]

Select a channel in which data will be stored from Source channel list and data. Click Save
text file to save the text file as well. Press Enter on the computer keyboard or click Save

button, a Save as dialog is displayed.

Save As

RPIX]

Save in: | (L) My Documents

=« @ ek E-

@grating
)esz
Ilamp
@Leoi

[,i‘lMy PFickures
| packing lisk

<

ol

File narme: |

Save as type: | IR

Cancel

Click the arrow button at the top of the dialog to select the channel to save the file. From the
File type pull down list, select the type of the file to be saved. Type in the data file name to be
saved to the File name edit box, click Enter key or Save button.

Note

and stored in double formats.

extension is *.g8a.

If Save text file is selected in the Save Preset dialog, txt file will be saved as well.
Text file can be recognized by the MATHCAD and so on data processing software’s,

The data and experiment parameters are saved in one format file. The default file

4.2.5 Print

4.2.5.1 Set up the properties and parameters of the printer

Pull down menu: File—Printer setup

Main Toolbar— =
A Print Setup dialog is displayed.

15



Print Setup

1~ Printer -

Mame: Adobe PDF Properties...

Status: Ready
Type: Adobe PDF Corverter
‘where: My Documents

Comment:

Paper — Orientation -

ize: * Porlrait
Size: |A4 _VJ

Source: |Aulumalically Select _VJ .. " Landscape
Nebwork. .. Cancel

From the Print setup dialog box, click Name in the Printer list to select current printer. Select
paper Size, Source. From Orientation select Landscape. Click OK to save the above settings.

Note:
Landscape shall be selected for better printout.
The software will go back to default settings after reboot.

4.2.5.2 Print preview

Pull down menu: File—Print preview
Main Toolbar— [
Display the actual effect of the printout. Please see Printout in the section of 5.2.5.3.

4.2.5.3 Printout
Pull down menu: File—Print

A Print preset dialog is displayed.

Print Preset
Mode

(* Printimage

[ Color

[ Manufactory

foix i
) Cancel
& ak , le

User is allowed to Print image or print the image with the peaks and valleys marked by select
in print mode. Select color to print color spectrum or not for black & white spectrum. Select

whether or not to print the name of the instrument and manufacturer. Click the OK, a Print
dialog box is displayed.

16



Printer
Harne: &8 \\048DBAZ1ADEE4ED R Laser Jet 3020 PCL 6 |
Skatus: Idie Find Prinker. ..
Type: hp LaserJet 3020 PCL &
Where: DOT4_001 [ Print ta file
Comment: [ Manual duplex
Page range Copies
@ al Mumber of copies: =
O Current page )
O Pages: I qq Hq Collate
Enter page numbers and/ar page ranges ' '
separated by commas, For example, 1,3,5-12
Print what: ;Document | Zoom

. e | Pages per sheet: |1 page w
Prink: pages inrange vl PRl pag

Scale to paper size: ;ND Scaling v

From Print area pane, Select All to print all pages or select individual pages to print. Click
OK.

Note: Power on the printer prior to printing.

The following two figures are the printout of image and image with peaks and valleys
marked.

Energy (E)
00,0 2000 500.0 400.0 S00.0 600.0 7000 800.0 900.0 1000.0

L
= =250.00 400. 00 450,00 S00. 00 S50, 00 GO0 00

Wavelength {rm )

Print out image

17



Eneryg (B}
0.0 1000 200.0 300.0 400.0 500.0 @000 TOO.0 800.0 900.0 1000.0

Wavelength { rm )

350,00 400, 00 450,00 S00.00 So0.00

Print out with the peak and valley values

4.2.6 Info/View

4.2.6.1 Collecting information
Pull down menu: Info/View—Input info

A user information box is displayed.

Select a desired channel from Channel list. Type the
Sample name, User, Remark. Then click Close button
to save info entered. The info appears on the top of the
workspace. If you want to revise the info, click the
button at the right of the info list.

GO0, 00

=
o

SkS. 00
365, 43
Jhb, 31
d0d. 22
402, 02
435,97
S5d6. 17
oT6.99
S579.09

NN T W T X

. WL (nm) Value

458.4
150.7
96. 5
977.5
2.5
5924.49
Tan0. 7
Ta.5
T1.1

Input Information

Channel: |[MSttataim|

4.2.6.2 Show the gridding

Information

X

Sample natne: |

Operator:

Remark:

—

Pull down menu: Info/Image—Show grid

Supplement Toolbare@l

Gridlines will be showed in the workspace. The height and the width of the gridlines will be

adjusted automatically along with the changing of the X, Y axis’s. (The grid always

coincidence with integer value.)
Reselect the item from Info/Image to hide gridlines.

4.2.6.3 Enhanced data points
Pull down menu: Info/View—Enhanced data points

Supplement Toolbar—>|£|

18



A circle is appeared around the data points of a spectrum. This function will be canceled
when the command is reselected.

4.2.6.4 Display data points only
Pull down menu: Info/View —Data point

=

Supplement Toolbar—

All data points are circled with no line link these points. Reselect the command to exit this
mode.

4.2.6.5 Dynamic mode
Pull down menu: Info/View—Dynamic mode

Supplement Toolbar—>
In this mode, the changing of the coordinate axes will automatically fit the collected data

during the scan process.
Redo the operation will exit this mode.

4.2.7 Work

Monochromator

4.2.7.1 Single Scan

Pull down menu: Work—Single Scan
Main Toolbar— =

If current wavelength is not in the range set, a wavelength goto box appears.

Locatitiz, please wait!

e

The grating is going to the start wavelength, and scan from this point. Click Cancel to cancel
this scan. If current wavelength is already within the scan range, the system will continue
scan from current point.

4.2.7.2 Multi-scan
Pull down menu: Work—Multiscan
Main Toolbar— =

An Input box is displayed.
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Pleasze enter the tnmber of repeat Ok

soattiing (1--1000).

[

Cancel

Input the required scan times (1~100) . Then click OK, the software will send command to
scan for set number of times.

Note:
. 4.2.7.3
Only last scan data will be saved Fived

wavelength scan
Pull down menu: Work—Fixed wavelength
Main Toolbar—

An Input dialog box is displayed.

Fleaze enter desired wavelength of fixed QK

point soat (it

Canrel

|z00.00

Type the desired wavelength in the editing box. Then click OK button, another Input dialog is
displayed.

Please enter the time of fixed point scan 0K

(Unit:g) Cancel

ol

Type the length of the fixed wavelength scan time. Click OK.

4.2.7.4 Stop
Pull down menu: Work—Stop
Main Toolbar—

Current scan will be terminated.

4.2.7.5 Fixed point test
Pull down menu: Work—VFixed point test

A Fixed point test dialog box is displayed.
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Fized-point test

Background || Collect background

Energy:

-~ Satmple
TiEnergy) :
T% :

EER

Before testing the samples, place the background sample in the sample compartment or
nothing as the background. Click Collect background, the background energy will be tested
and saved.

Place sample to the sample compartment. Click Collect sample, the instrument will test the
sample, calculate the data, then show the E, %T, Abs in the information area.

Repeat above procedure to test another sample (Repeat the two steps above to test sample
with the background information) .

Click Close button to exit fixed point test.

4.2.7.6 Concentration

General step of concentration test:

1. Introduce or create a standard concentration curve.

2. When a standard curve is imported, retest background energy.
3. Test unknown samples.

Pull down menu: Work—Conc.
Main Toolbar— @

A Concentration window is displayed.

Concentration 3]
Conc =K *Abst+B

Current Information

Conc

Abs
K
E:
E:

Curve Information

Sample name

Remark

o 0200 0400 0.800 0800 1.000 1.200 1.400 1 600 1. 800 2. 000
#bs

o

Cono (%)
0.0 100 20.0 30.0 0.0 50.0 £0.0 T0.0 80.0 90,0 1000

Current WL:  200.00nm | Change ” Historical data = E Retest background
{ Back
Introduce standard C curve;l Build standard C curve LONC M -

Zave current C curve
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Current collection position displays current wavelength position. User is allowed to change it
by clicking Change. An Input dialog is displayed.

Flease enter working wavelength DK

(el Cancel

<o)

Type in desired wavelength in the edit box. Click OK and the instrument will search and go
to desired wavelength position. Click Cancel button, current wavelength will not be changed.

History data list: Store individual collection data listed in testing order.

Curve info pane: Name and remarks can be modified and displayed. This information will be
automatically linked with the concentration curve. When the curve is saved, this information
will be saved as well.

Retest background: Test the background again. Further tests will use this test result thereafter.

Click Retest background, a box is appeared.

1 ) Please insert backaround sample and dlick OK ko collect background energy.

[]:4 | Cancel |

Click OK, test the background again. Click Cancel to skip the background test and return.

Clear history: Empty History data list, or clear current record from History data list.
Concentration: Test the concentration of the sample to be tested.

A prompt is displayed.

1 J Please insert unknowwn sample

ok, | Cancel ]

Click OK, the instrument will automatically test, calculate and display the concentration,
absorption in the current point information area. The information will be added to history
data.

Introduce Standard concentration curve: Click to introduce standard curve and use it to
measure the concentration of unknown sample.
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. IJ%,Introduce standard C cuwe;‘ ) o
Clicki ., a dialog is displayed.

Loak in: |ﬂD My Documents _:j - =5 B
lagrating

[C)1552-2 table

(lamnp

CiLeai

(C2aMy Pictures

[CIpacking list

(85 | >
File name: |
Files of type: [l fles(* %) =l Cancel

Locate desired curve and click Open.

oave current C curve
Is for saving current C curve for further use.

Click the button, a dialog box appears.

Save As E
Save in: |@ My Documents j I‘j‘ =

@grating
&5
()lamp
@Leoi

@My Pictures
) packing list

4[|

File name: | Save

i,

Cancel

Save as type: |ERE]

Name current file and select file type and location, then click Save.

Build standard C curve
Is for create a new C curve. This action will delete the originally

stored standard curve in the system.
Step 1: Click the button, a box appears.

1 } Please insert background sample and click OK to collect background energy.

oK | Cancel J

Click OK to collect background or Cancel to exit. If OK is selected, a dialog is displayed.
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Fleaze enter conne of the Ho. 1 standard OK

sample (0.000--100 000).

o.000]

Cancel

Step 2: Insert sample and Click OK to measure the absorption. Click Cancel to stop the test
and go to step V.

Step 3: An Input dialog is displayed. Type the concentration of the standard sample, and click
OK, the spectrometer will record this data point and add it to history data. And mark it in the
image area at the same time. Click Cancel, and then go to step V.

Please enter conc of the No. 1 standard Ok

sample (11.000--100.000).

.000)

Cancel

Step 4: Repeat step 2 and step 3 for other samples of different concentration.
Step 5: Fit a curve according to test result of above operation. The curve and its information
are displayed.

Note

The introduction of standard concentration curve and create standard concentration
curve will clear all history data.

Create standard concentration curve need at least two measured concentration values.
K: Slope, B: Cut; R:

4.2.7.7 Wavelength search
Pull down menu: Work—Goto

MainToolbar— @

A dialog box is displayed. Type the data in the editing box, then click OK button. A box is
displayed.

Input @
Flease enter working wavelength DK

(Uit tun).

| S

Zancel

As soon as the box disappear automatically, current wavelength move to the place where user
typed in.
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Locating, please wait!

B

4.2.7.8 Re-initialization
Pull down menu: Work—Re-initialization

4.2.8 Read Data

4.2.8.1 Read data

1. Read spectral data
Pull down menu: Read data—Read data—Spectral data

Supplement Toolbar—

In the workspace, the cursor shape changes to EE .

Left click the mouse in the workspace, the system will let the cursor go to the data point of
the spectrum which is near the horizontal coordinate axis, and display the information of this
data point in the value box.

Left click the mouse in different places, different data point information can be read. The two
keys of«—, — can also be used to move the cursor and get the data information. Click right
button of the mouse will leave the read mode.

Note:

Using the two «—, — keys can only move the cursor to next data point.

When multi spectrum curves are shown, the closest data point to the vertical and
horizontal axes will be displayed.

2. Read data anywhere

Pull down menu: Read data—Read data—data anywhere
L
Supplement Toolbar— T

When the cursor falls into workspace, the shape of it changes to :'H': Left click the mouse on
any point in the workspace; there will be information of this point showed in the box. Using
the«—, —, 1, |keys can also move the cursor and read information. Right click the mouse will
cause exit the reading mode.

4.2.8.2 Zooming

1. Zooming in
Pull down menu: Read data—Zoom in

Supplement Toolbar—>|g|

Execute this command, the cursor moves to the center of the workspace, and the cursor shape
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becomes . A red color crosshair runs throu gh the workspace. It takes the cross of the cursor
+ as the center. This center has its information displayed in the readout box.

Move the cursor, the red crosshair fork also move along with the cursor. Click the mouse to
select the zoom region.

2. Horizontal Zooming
Pull down menu: Read data—Zoom in—Horizontal

Supplement Toolbar—>|ﬂ

The cursor automatically moves to the center of the workspace changes to P, Click the
mouse to select zoom region.

3. Vertical zooming
Pull down menu: Read data—Zoom in— Vertical

o
Supplement Toolbar—>I|

The operation is similar to horizontal zoom. Please refer to above description.

4.2.8.3 Undo zoom
Pull down menu: Read data—Undo zoom

Supplement Toolbarﬁlgl
Execute this command, Cancel all zooming operations.

4.2.8.4 Find Peak Find Peak/Valley Window X
1. Auto peak search Ifl ;J‘;Tl”;?“) | zg;ll‘;”' | l:ieak
Pull down menu: Read data—Find peak— Auto peak )
" [ WValley
Supplement Toolbar—>|&|
Charmel
A dialog box is displayed. Channel-1
Tlax.
1000.0
Min.
The peaks that are found are determined by criteria’s Moo
that you specify.
Theshold
Click Search, the software will automatically find 0
peaks and valley, and display the values of the peaks
and valley’s in the left list pane of the dialog box. Find PeakfValley
Click Close button, the search peak dialog box will be Close
closed, and go back to the main interface. 4
Sarve...
2. Semi auto peak search

Pull down menu: Read data—Find peak—Semiauto
peak

Supplement Toolbar—>|ﬂ|

A dialog box is displayed. Specify criteria’s and click Search. The system will automatically
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search the peaks and valleys according to the settings. After this procedure, the software asks
the user to confirm every peak any valley.

In the workspace, a flash red circle mark at the peak/valley position, a dialog box is displayed
at the top of the interface at the same time.

Semiauto find peak

WL 631 Elnm Peak 4063
v | s |

Click OK to confirm the value at this point. Click Next to ignore this point and move to the
next. Click Cancel, then confirm and exit the operation.

4.2.8.5 Display .
. . Display r$_<|
Pull down menu: Data processing—Display —
Supplement Toolbara@l Helect channel Display
[v Chatitiel-1
A dialog box is displayed. r e
-
In the left pane of select channel, only the channel that B
has data stored can be selected. M
Click View, the spectrum of the selected channel will be

displayed in the workspace. Click Cancel, the dialog box
will be closed with no modification to current channel.

4.2.8.6 Refresh
Pull down menu: Read data—Refresh

|&

Supplement Toolbar—:

Execute this command to refresh the screen and redraw spectra.

4.2.8.7 Exchange of the left and right axis
Pull down menu: Read data—Left axis/right axis
Supplement Toolbar—>ﬂ|

When two different mode spectra displayed in the same screen at the same time, two mode

scales will be shown on the left and right side of the workspace, using Left axis/right axis to
change the two axes.

4.2.8.8 Modify wavelength
Pull down menu: Read data—Modify wavelength

A dialog box is displayed.
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Please input modified value of negative ot

pogitive (Uit
Cancel

p.ool

Input the modified value, click OK, the software will save the modified value and make
adjustment.

Note
Please restart the application and reinitialize the instrument after setting.
The maximum modified value should be less than £50nm.

Power failure or open the application software before power on the instrument may cause
the wavelength error. If so, please check the connection and restart the instrument, then
the application.

4.2.9 Data :
A/T Conversion E|
4.2.9.1 A/T conversion :
. Setting
Pull down menu: Data—A/T conversion

AT Conrversion |FES
Supplement Toolbar— gé

Datasource channel IChannel-l j

A Select processing channel dialog box appears.
[v Owenarite original data

From the pull down list of the Source data channel, Fesult channel J
select the channel to be processed.
Select Overwrite original data or a result channel 0K Cancel |

for storing result data.
Click OK, the data in the source channel is stored to the result channel and then the calculated
spectrum curve is displayed in the workspace. Click Cancel to close the dialog no processing
performed.

Note:
Only %T and ABS. data can be processed.

4.2.9.2 Differential

Pull down menu: Data—differential

Supplement Toolbar—>£| Datasource channel Channel1 j
A Differential dialog is displayed. v Overarite original data

Operation is similar to the A/T conversion, but the Result chanmel J
calculation is differential.

O Caticel |
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4.2.9.3 Calculations

Calculate...
Pull down menu: Data—Calculate — Datasource and Anthmetic ol
= | Calculate
Supplement Toolbar—>£| Operand 4 (NN -

Op erand B - Cloze

Arthmetic -
Select Operand A, B and Arithmetic and result -
channel. Click OK, results will be stored to result ' Result
channel. In the mean time, the spectrum will be Recult(R) | v]
displayed in workspace. :

A Calculate dialog box is displayed.

4.2.9.4 Smooth ZRmesth _
1. Smooth... e '
Pull down menu: Data—Smooth—Smooth selected Sreocth mods [N - |

channel Bource chantel -

Supplement Toolbarﬁk L
[~ Overwrite original data

A Smooth dialog box appears. Result chanmel |Channel-1 v
Select smooth method through the pull down list. The oK | Cancel I

operation is very similar to A/T conversion.

2. Smooth manual selected channel

Pull down menu: Data—Smooth—Manually selected

channel Jetting
Supplement Toolbar— s/]-[ Smooth mode [FEERERRRGTE] +
Datasource chanrel

[ Crverwrite original data

Result chantel

Select spectrum you want to smooth by clicking on the Cli | el |

A dialog box is displayed.

spectrum. Click OK button, the cursor changes to '='.
Click left button of the mouse on a curve, a prompt is displayed.

\':t?/ Smooth the data in {Channel-13>7

DK | Caticel

Click OK to smooth the spectrum or Cancel to reselect a spectrum.
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4.2.9.5 Link curves
Pull down menu: Data—Link spectra

Supplement Toolbar—>i|
A Link spectra dialog box is displayed.

Select the two spectra to be linked and result channel
for storing linked spectra.

Click OK, the cursor moves to the center of the
workspace. Using the vertex of the cursor as a
benchmark, draw a vertical line through the workspace.
This indicates the link point of the two spectrum

Link spectra

Datasource-1:
Datasource-2:

Result channe

X
Channel-1 -
Channel2 -

1 Chatitel-3

(] | Cateel |

datasource 2|

HMotedpectrum on the left part of connection
point is from datasource 1 and the right from

curves. Then move the mouse, the vertical line will also move along with the mouse, the
corresponding coordinate’s information of the cursor vertex is showing in the value pane.
Move the cursor to the link point and click left button of the mouse, the two curves is linked
with this point as joint position. Moreover, store the result in selected channel. At the same
time, the linked curve is displayed in the workspace. Right click the mouse, the Link curves

processing is canceled.

Note

The linked curve consists of two parts, the left part of the curve from the Data source-1,
while the right part of the curve from the Data source-2.

4.2.9.6 Change data interval
Pull down menu: Data—Data interval

Supplement Toolbar—>i1|

A Data interval dialog is displayed.

Select desired channel from the pull down channel list.

Change Interval E]

Chatiriel:

Otiginal interval: 001 rum

Setting

Chatitiel-1

Change to: 1.00 -
Change Canicel ‘

Original interval is displayed. After typing the desired interval in the 'change to' list, click

Change.

4.2.9.7 Change variable scale
Pull down menu: Data—Coordinate Setting

Supplement Toolbar—>|c_w
A Coordinate Setting dialog box is displayed.

Change variable in the editing pane, then the display
area changed. Click OK button, the setting is effect.
The spectrum curve will be drawn according to the
new settings in the workspace.

*Star wavelength smaller than end wavelength.
Minimum value must smaller than maximum value.
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4.2.9.8 Change information
Pull down menu: Data—Input information

Supplement Toolbar— I-"il

A dialog box is shown. Please refer to 5.2.6.1. for detailed operation.

4.2.9.9 Change data REEE e s St
Pull down menu: Data—Change data Chane] | Charmel | -
Supplement Toolbar—>_lﬂﬂ z‘g’;‘;euleng‘ | ";“zlﬁj;)? | =
A Change data dialog is displayed. 54401 %‘.3
54402 72
S 03 148
54404 12
Sda 05 148
Select a channel whose data needs to be changed form 54416 13
channel pull down list. The data in this channel are 54407 13
listed. Double click any item in the first row; an Input ;ﬁgﬁ ;i
dialog box is displayed. 441 Te
544.11 2.1
544,12 9.4
544,13 103
Please input the value at the wavelength Ok 54414 110
of 344 04nm. Cancel 54415 106
Sdd 16 109
[ 54417 10.7
S44.18 114
. . 544189 116
Input a new value, then Click OK. If the curve is - -- - - b

displayed in the workspace, it will be replaced by new
data.
Click Xl at the upper right corner of the dialog box and back to the main interface.

4.2.9.10 Change line color

Pull down menu: Data—Line color

Color of Charmels
Supplement Toolbarﬁél Chanmel 1 2
A Change color dialog box is displayed. Channel-2 [ Change

Channel-3 [ Change
Channel-4  [E Changej
Channel-5 ([ [ R Change{

Close
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There is a curve color box after each channel. Click Change
next to the right of the color box, a Color box is displayed.

Select one color from Basic color, and click OK, the color of
corresponding curve stored in the channel will be changed. If
the curve in the channel is viewable (Displayed in the
workspace) , the curve will be refreshed in new color. Click
Cancel to exit Color dialog box.

4.2.9.11 Change spectral line type
Pull down menu: Data—Line type

Supplement Toolbar—l==

A Line type dialog is displayed.

SOLID, DASH, DOT, DASHDOT, DASHDOTDOT
available.

When user changed the line type of certain channel, the curve
will be drawn again in new line type if the curve in that
channel is displayed in workspace. Click Cancel to exit the
dialog box.

4.2.9.12 Clear data

1. All channels
Pull down menu: Data—Clear data— All channel

Color

Basic colors:

EfEEEEEN
EEEEEEEN
EEEENTET

Cistam rolaes
I oW NN
O O

Cancel

Channel-2 m
Channel-3 m
Chantel-4 {SDLIDﬁ
Channel-5 lSDLID -

\:.3’) Sure to delete all data?

Supplement Toolbarﬁlil oK | Cancel |
A dialog box is displayed. ~
Clear E|
Click OK, clear data in all channels. el
Clear
2. Selected channel
Cancel

Pull down menu: Data—Clear data—Selected channel
Supplement Toolbar—>|ﬂ

A Clear dialog box is displayed.

Select the channel from the Clear channel list. Click

Clear button, the data will be removed and the image in
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the workspace will be refreshed.
3. Manual selected channel
Pull down menu: Data—Clear data—Manual selected channel

Supplement Toolbarﬁil

The cursor changes to aﬁ—T‘ when the cursor fall into workspace. Left click on the spectrum you
want to clear, a box is displayed.

\:‘:/ Sure to clear the data in “Chanmel-13%

oK | Cancel

Click OK to clear this curve or Cancel to reselect a channel. Right click in the workspace to
undo clear data.

4.2.10 Version information
Pull down menu: About— About the spectrometer

A box is displayed showing version and copyright.
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5. Using CCD Detector

5.1 Star the software

Turn the mechanical switch on the main machine to CCD side, Run program from Start->All
Programs->LEOI-101 CCD or double click the application on the desktop
A startup screen pops up together with the main interface of the application.

® lambda CCD Application

scientific

LEO]—]O] Version: 6.0
Modularized Multi-functional Grating Spectrometer

Zero locating. Please wait...

NMoving to 300.0nm. Please wait...

Note:

Please wait while the instrument is initializing. If the application fails, please power off
the instrument and the program, then restart the instrument and software.

Always start the instrument before starting the application.

5.2 Work Interface

The main window is displayed. The main areas of the application window are
CCD System Main Toolbar

Thi) B} Datal®) Srvtea(l) Nalpl
D e 8 @ 0 O 9 & o

S | Cumerd chasanl  Spectras e Conge
Erpoou tise i [Cenebl Nall =11 [oote= [ Chassat

Channel list &
“ 1Wavelength

(Y [ T — Movagewp  [1000m =] Maxenergrat Valne

Hvrmge s L r

Cumnhiny firges 1
m; Workspace

Ma a

511

(Pry——

i

o
NOECEDECENE

BERE
BEEREY

!

> Channel info Accessory toolbar

EEERA
EEER

* e 1 2 o i 55 @ e o 0

Eandy Grating 2600L/ma Burelungth rangs’ 0 Cea—0). Ors (335 14 P8 Tednanduy Juna 08 2007
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Brief introduction of each menu and the menu item are as follows:

Menu Menu item Tool Application
File New D Clear all current data and create a new window
Open = Open a previously saved data file
Save Save data in a channel to a file
Print setup Change the printer and printing options
Print preview E( Display full pages
Print Print current spectrum
Exit ﬂl Exit the application
Input info Input user information and sample name, etc.
Info/view | Show grid EH Shows gridlines
Display wl center 2 Display the center position of the coordinates
Run Real time Ly Real time collect data
. Dynamically display energy change of
3D display = spectrum in 3D mode
Simulate camera & Simulate effect of exposed negative film
Stop @ Stop real time collection
Manual forward Mandbackad | TOVE to longer' wavelength direction at
appointed moving step
Manual P—— Move; to shorte'r wavelength direction at
backwards appointed moving step
Collect
backeround L Collect background spectrum
Clear background = Clear background spectrum
Go to @ Go to desired wavelength
Re-initialize Re-initialize
Data Read spectral

lines

Read data on spectral lines

Read data L .
anywhere 3F Read any data on and off spectral lines
Zoom ﬁ Zoom in on part of spectrum
ndo zoom ancel all zoom
Und g C lall
Manual . .
calibration Iﬁl Calibrate wavelength with standard spectrum
Auto calibration (i Calibrate wavelength with calibration equation
Channel/Wavelen | % Exchange between channel mode and
gth wavelength mode
Find Peak 2N Automatically find peaks according to setting
Display peaks -

and valleys

e
=N
=

Mark peaks and valleys
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View
Peaks/valleys Display peaks and valleys value
value
Peak/valley/both Display peak only or valley only or both
Smooth St Smooth selected spectrum
Arithmetic E= Perform arithmetic on two spectra
Display mode @ Display spectrum according to the setup
Clear data ﬁ Clear selected data
Refresh @ Refresh screen
System Correct Correct wavelength
wavelength
Grating Change to desired grating
Help About Display version information and copyright

5.3 Parameter Setup and Channel Information

5.3.1 Setup work parameters

Exposure time:

Setup integral time of collecting spectrum
(1—88 steps available)

Average times:

Average times of the spectrum data (1-10 times)

Cumulate Accumulate time of multi collection to the
frequency: spectrum (1-10 times)

Max: Maximum value of the y coordinates displayed
Min: Minimum value of the y coordinates displayed

5.3.2 Channel information
Display Main information of individual channel in the channel info

display box:

Setup ]

Exposure tire

4

Aoverage tivnes

4

Curonlative frecuency

4

Channel:

R-1, R-2....Represent separately 10 different channels

Color: Click color pane to change the curve color of
corresponding channel

Data: Exist data in corresponding channel

View: Change display property of corresponding channel

(Display or not Display)
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5.3.3 Current channel

From Current channel pull down list working channel can be selected. The application real-
time inspects the moving of wavelength, and display the current center wavelength at Center
wavelength prompt pane.

Crrrent channel Spectrr titl: Center wavelength  Ilode
[ Chanei1 Nl ] | oo | chanel |
| Inlaral backwrard ‘ Ivlarmal forerard ‘ Ioving step 10001 hd ] Ilaxerergyat: 9 Value: 7440 ‘

Note: due to the limited length of the CCD sensor, only a segment of the spectrum around the
Center wavelength (about 20 to 30 nm) can be received by the CCD at once. It is needed to
change the Center wavelength to acquire its corresponding spectral segment.

The “Center Wavelength” can be reduced by clicking “Manual backward” or increased by
clicking “Manual forward” with step size set by “Moving step”.

5.3.4 File management

5.3.4.1 Clear all current experiment data
Pull down menu: File—New
Main Toolbar— D

A dialog box is displayed. Select Yes to clear all data and create a blank file or No to return.

“"?J/ Creating & new document will delete all data in channel and reset channel infarmation. Sure to Continue?

Yes Mo

5.3.4.2 Open exist data file
Pull down menu: File—Open

Tl
Main Toolbar—s &r

An Open dialog box is displayed, showing the available spectral data files. Locate the place
of the data file you want to open and click Open.

Open
Lok ire | (53 Administrator =~ « cf E3-

|0 Admiristrators Doruments | My Recant Documsnks ]

|1 Application Data MetHood

|3 conkies PrintHood

|E5 Deskiop SendTo

|5% Favorites IChStart Menu

| iLocal Settings Templates

File name: | Open |
Files of type:  [LEOI-101 data filsl™ c6) | Cancel

Click Cancel to close the dialog box.

5.3.4.3 Save current data file

Pull down menu: File—Save

37



Main Toolbar—

A Save as dialog box is displayed.

Save As @
Save i ].5 My Documents ;J : ck B5-
|[Zhgrating
IIDGSZ
|Zlamp
ilﬁ’lLeol
|CZaMy Pictures
(Epacking list
< 3|
e
Save as ype: | EIEEI ﬂ

Select a file folder where the file is saved and name the file and select the file type. Press
Enter or Click Save to save the data file.

5.3.5 Printout

5.3.5.1 Printer Property and setup parameters
Pull down menu: File—Print setup

A Print setup dialog box is appeared.

Print Setup
1~ Printer -
MName: Adobe PDF Properties...
Stahuz:  Feady

Type: Adobe POF Converter
Where: My Documents
Camment:

Paper - Orientation

Size: A4 - " Partrait
by
Source:  |Automatically Select - ™ Landscape

Metwark... Cancel

Select the size and source of paper through the Size and Source pull down list.

Note:
For better print layout, Landscape shall be selected.

Click OK to save these settings. (The application returns to default value after reboot.)

5.3.5.2 Print preview
Pull down menu: File—Print preview
Main Toolbar— El

Display the actual effect on the computer screen.
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5.3.5.3 Printout
Pull down menu: File—Print
Main Toolbar—

A Print dialog box is displayed.

Print Elgl

Printer

Dame: | _g 110480BAZ1ADEE48D hp LaserJet 3020 PCL & b | Properties
Status: Idle

Type: hp Laserlet 3020 PCLE

wihere: DOT4_001 [ Print to file
Comment: ] Manual duplex
Page range Copies

= al Mumber of copies: =

) Current page

Oragest | ' ’ Collate

Enter page numbers andjor page ranges
separated by commas. For example, 1,3,5-12

Print what: {Dntument w ‘ Zoom

Ptink: IA\Ipageslnrange | e P2
Scale to paper size: iNus(;\ing v

From the print dialog box, user can select the default printer. Select All to print all pages.
Click OK and the file will be printed.

Note:
Please connect and power on printer to your PC before printing.

TR | NewtPage | P IwoPage | Zoomin Close
]

Spectrum title: 01:58 PM June 22 2007
1.

1 1 1 s
56 320 3B EEs 51 516 40
1_F_ 1_ 292 466.31 1_F_ 2_ 362_466.81 1_F_ 3_408_4d1.21 1_F_ 4_ 462.434.15 1_F_ 5_ 524_344.36
1_F_ 6_ 550_450.91 1_F_ 7_ $89_599.07 1_F_ 8_ 634_450.40 1_F_ 9_ 647_429.92
(Grating; 2400Lmm  Wavelength range: 300.0nim--860, o 01:59:08 PM Friday Jne 22 2007

Note: 1_F_1_292_466.32 denote channel:1 F--peak Peak number: 1 Chanel: 292
Value: 466.32
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5.3.6 Information and Image

5.3.6.1 Input info Input Info.
Pull down menu: Info—Input info | Charmel: ~]
A dialog is displayed. Spectrum title
(8]
Select a channel from channel list and name the

spectrum. Then click OK.
The info entered appears on the top of the workspace.

Current channel Spectrurm title

| Chammel.1 Null =

Click the button at the right of the channel list, all the input info can be revised.

5.3.6.2 Gridlines

Pull down menu: Info/Image—Show grid

Supplement Toolbar— =

Gridlines will be displayed on the workspace. Height and width of the gridlines will be
adjusted automatically along with the changing of the horizontal and vertical axis’s. (The
gridding always coincidence with the integer) .

5.3.6.3 Display center wavelength
Pull down menu: Info—Display center wavelength

Supplement Toolbar— L

A vertical line appears in the middle of workspace. This line corresponds to the middle of
CCD. Repeat this command will cancel the line.

5.3.7 Run

5.2.7.1 Real time collection

Pull down menu: Run—Real time
<L

Main Toolbar— &=

The instrument will collect data again and again and display the spectrum in 3D mode. Then
save data to working channel. If data already exists in this channel, a prompt dialog is
displayed to allow user to select.

5.3.7.2 3D display
Pull down menu: Run—3D display
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Main Toolbarem

A dialog box is displayed.

Set up and click Start to process 3D collection. If you want to stop, click Stop to terminate 3D
collection.

Scan interval: The time interval between two collections;
Number of scans: Setup number of scans to establish the 3D graph.

5.3.7.3 Simulate photograph
Pull down menu: Run—Simulate camera
Main Toolbar—

A window is displayed. Click Camera. Click Close to close the window.

Close
5.3.7.4 Stop

Pull down menu: Run— Stop
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Toolbar: Main Toolbar— @

Terminate the scan during the scan process.

5.3.7.5 Manual forward

Pull down menu: Run—Manual forward

You can setup the interval of the system to move the current center wavelength towards
longer wavelength.

5.3.7.6 Manual backwards

Pull down menu: Run—Manual backwards

You can setup Moving step to move the current center wavelength towards the shorter
wavelength.

5.3.7.7 Collect Background

Pull down menu: Run— Collect background

Main Toolbar— =

A prompt box is displayed.

\{) Please turn off the source and click Ok, then collect background.

Ok | Cancel I

Click OK to collect background spectrum. (Cleared when software closed) .

5.3.7.8 Clear background memory

Pull down menu: Run—Clear background
MainToolbar— Sk

Execute this command to clear background spectrum.

5.3.7.9 Goto

Pull down menu: Run—Goto

Main Toolbar— @

An Input dialog box is displayed. Input desired wavelength in the editing box. Click OK. A

prompt is displayed. When this prompt disappear, center wavelength moves to the position
where user input.

Current wavelenigth: 300nm. Please ingnat

desired wavelength position.
Canicel

o
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5.3.7.10 Re-initialize
Pull down menu: Run—Re-initialize

The instrument will redetect spectrum of zero order and place grating back to 300 nm.
5.3.8 Read data

5.3.8.1 Read the spectrum data

1. Read the data of the spectrum
Pull down menu: Data—Read spectrum data

Supplement Toolbar—

When the cursor in the workspace, its shape changes to EH . Click left button of the mouse
in the workspace, the cursor will be positioned to the data of the spectrum nearest the
horizontal axis. The information of the data will also be displayed in the value box.

Left click the mouse in different place, various data can be read. Press <—, — two keys to
move the cursor and read the information of the data point. Right click to exit the read
command.

Note:

Using the «—, — keys can only move the cursor to the nearest data point.

The application displays the data point nearest to the horizontal and vertical coordinates
only when multi spectrum displayed.

2. Read data point anywhere

Pull down menu: Data—Read data anywhere
JL
Supplement Toolbar—>|"|_+r|

The shape of cursor changes to :'H': . Click any point in workspace, value of that point will be
displayed in a readout box. Using the«—, —, 1, | keys can also move the cursor and read the
information. Right click the mouse will exit the read mode.

5.3.8.2 Expanding
Pull down menu: Data—Zoom

Supplement Toolbarﬁlgl

The cursor automatically moves to the center of the workspace, and changes the shape to ®
. Using the + as the center of the cursor draw a red crosshair all over the workspace, the
information of this center point will be displayed in the value box.

Move the cursor, the red crosshair moves along with the cursor too. Left click, then the vertex
of expanding area is confirmed. Move the mouse again; there will be a rectangle expanding
box appeared in the workspace besides the red crosshair. Left click to confirm the other
vertex of the expanding area (Right click the mouse to exit expanding) . The application
will enlarge the selected expanding area.
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5.3.8.3 Cancel the expanding
Pull down menu: Read data— Undo Zoom

Supplement Toolbar—>|g|

Execute this command will cancel all the zooming in operations.

5.3.8.4 Manual calibration
Pull down menu: Data—Manual calibrate

Supplement Toolbar—>£|

The cursor changes in workspace. Click on a characteristic peak and a value readout box is
displayed.

Yaiue readl.::l-.rt
3 (
Press Enter. A Manual calibration dialog is displayed.

Nanual calibration

No. | Pixel | WL (nm)

Paxel: 598

WL | 5890 nm

Add-Next point

Add-Calibrate
Cancel

Input standard characteristic peak value. Here we input 589.0 for the current lamp is a sodium
lamp. Click Add-Next point and select another characteristic peak and press Enter. Again the
Manual calibration box is displayed. Input another standard characteristic peak value 589.6
and click Add-Calibrate. At least two points are needed for the calibration. A Calibrate using
least square method box is displayed.

Note: Once a Calibration is done, the fitting parameters are saved. The calibration is effective
for the entire instrument spectral range (i.e. 300 nm to 660 nm), so that the user can use
available standard spectral lines for calibration, and there is no need to re-do calibration for
new scans at different center wavelengths. However, after the calibration is done and the
fitting parameters are saved, the actual center wavelength may still be some errors with the
displaying value due to the instrument hardware altering. Therefore, in order to assure high
wavelength accuracy, it is recommended that the user checks and corrects wavelength using a
standard spectral line periodically, procedures please see Sec. 5.2.9.1.

44



Calibrate using least square method K

Original data Calibration setting
Ho Wi =
T 59,00 ity
2 379 38960 " Seuare
" Cuhic
 Quartic

< ¥

Result
Calibration squation
v = akxt+ bExB4 ckx 4 dExt e

Select Linear, Square, Cubic or Quartic and then click Calibrate, a box is displayed.

Calibrate using least square method &‘
Original data Calibration setting
o [pwi [wiom |
1 55900 e
2 579 58060 " Syuare
" Cuhic
" Quartic

< > Close

Result
Calibration equation
v o= akx?+ bkxd 4+ ckxZ+ dkxt e

a=0.00000 1= 100000
b= 0.00000

¢ =0.00000

d= 000331

& = 587 AZ06A

Click close to complete calibration.

5.3.8.5 Auto calibration
Pull down menu: Data— Auto calibration

Supplement Toolbar—>§|

This calibration is based on the calibration equation (The error is relatively larger than
manual calibration.)

5.2.8.6 Peak search
Pull down menu: Data—Peak search

]

Supplement Toolbar—i

A dialog box is displayed.
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Find peak/valley X

& Peakv. | A | Mode

1 4 170

2 B 31700 B
3 4 0730 [~ Valley
4 70 0500

5 13 31100

6 12 30280 Channel

7 1. 28190 [Chummel L ]
3 16 27310

9 174 26760 Max

10 242 27180

11 257 26310 i
12 2% 6110

13 289 24130 Min

14 398 26460 00

15 412 24540

16 444 23850 S
17 483 73580

18 549 2409.0 2000

1 5w 24330

0 5% 2910

piR)| 2860

2 63 23000

3 6M v

24 697 21890

5 19 23070

6 760 2210

71 m 21920

T 2210

9 8717 21920

0 e 21650 i
39 21320 ¥

Specify criteria on spectrum located click Search.

Values of the peaks and valleys will be displayed in the left list pane of the dialog box. Click
Close to exit Find peak.

5.2.8.7 Display peaks and valleys
Pull down menu: Data—Display peaks and valleys

Peaks and valleys will be marked with 1, 2, 3, 4...

View peak/valley value E|

R|FG | %A Pixel Value Lad
1 F 1 4 32170
1 F 2 43 31700
1 F % 48 30730
. 1 F 4 70 30500
5.2.8.8 View peaks and valleys value LF oo anoo
1 F é 123 30230
: 1 F 7 130 28190
Pull down menu: Data— View peaks and valleys value TR B i
1 F ) 174 26760
1 F 10 242 27180
. . . . 1 F 11 257 26310
A View peak valleys values dialog is displayed. LE o2 W 26110
1 F 13 299 24130
1 F 14 398 26460
1 F 15 422 24540
1 F 16 4 23850
1 F 17 423 23520
1 F 18 349 24090
1 F 19 579 24820
1 F n 5899 22010
1 F 21 621 22260
1 F 2 639 23000
1 F 3 672 23220
1 F 24 697 21890
1 F 25 739 23070
1 F 26 760 22270
1 F 7 778 21920
1 F 28 824 22270
1 F il 877 21920
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5.2.8.9 Peak/value/Both
Pull down menu: Data—Peak/Valley/Both

This command is for setup 6.2.8.7 Display peaks and valleys. User is allowed to setup display
peak, or valley or display both.

5.2.8.10 Smooth Sy
Setting

Pull : Data—S th...

ull down menu: Da a—gl moo ot R -
Supplement Toolbar— o] B
A Smooth dialog is displayed. [ Overwrite original dats

Eesult channel |Channel 1 A

Select smooth method by Smooth mode list. l—l
If Over cover original data is selected, then store the 2 e |

smoothed data to the source channel. Otherwise,
spectrum will be smoothed and saved in selected result channel.

Arithmetic

5.2.8.11 Calculate Diata souece and aithmetic

Pull down menu: Data—Calculate Eeani |
Supplement Toolbar—>E| i’::ji j: _cen |
A Calculate dialog box is displayed. —

Result charnel -

Select source data channels for Operand A, Operand B. Select Arithmetic method from
arithmetic list and select result channel for storing the result.

Click OK, the results will be stored to result channel. In the mean time, the spectrum will be
displayed in the workspace.

View 4]

Select chanmel

5.2.8.12 Display
Pull down menu: Data—Display

Supplement Toolbara@l

A dialog is displayed.

In the left pane of select channel, only the channel that has data
stored can be selected.

Select a channel and click View, spectrum of the selected
channel will be displayed in the workspace. Click Cancel, the
dialog will be closed with no modification to the current channel.

I A o o T A v (i)

5.2.8.13 Refresh
Pull down menu: Read data—Refresh
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Supplement Toolbar—>|@|

Execute this command to refresh the screen and plot the spectrum curve again

5-2-8.14 Clear data Clear Data
Pull down menu: Data—Clear data— All channels sslvetielianiel

Supplement Toolbar—>|ﬂ

A Clear dialog box is displayed.

Select the desired data channels in which data will be removed
from the Clear channel list box. Click Clear, the data will be
removed and workspace refreshed.

ElN ST R S0 EEE B Bl =N

5.2.9 Read data

5.2.9.1 Modify wavelength
Pull down menu: System—Modify Wavelength

An Input dialog box is displayed.

Pleaze input modified value of negative or

Input the modified value. Click OK, the Resito e itunt, G
modified value will be saved and hardware

adjusted. jp.on
Note:

* When standard wavelength is greater than tested wavelength, input minus modified
value, input plus value in opposition.

* In order to obtain accurate modification, it is recommend closing the application software
and restarting the software in the peak test process. The instrument will be initialized

again.

* The maximum modification should be less than +50nm.

* Power failure or open the application software in advance and then power the rest of the
instrument may cause wavelength error. In this case, exit the software, and make sure the
correct connections of the instrument. Initialize the instrument again.

5.2.9.2 Select grating parameter

Pull down menu: System—Grating Clolor of Channels
. . . Channel-1 - :

Select proper grating parameter according to the grating used e

in the experiment. Channel-2 [N %
Channel-3 [II] Change|

5.2.10 Change channel color Chansel-4 [ Change|

Move cursor to channel info area of the main interface and Channel-5 [ Chonge

click desired color box. A Change Color box is displayed.

Cloze
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Next to each channel is a color box. The color box represents color of the curve. Click
Change next to the right of the color block, a Color box is displayed.

Select desired color and click OK button, the corresponding
curve stored in the channel changes the 4 color now. If the
curve in the channel is viewable (Display in the workspace), the
curve will be drawn again in new color.

5.2.11 Display version information

Pull down menu: About—CCD application

Basic colors:
]
AR
ENEEESEN
ENEEEEEN
EEEEEEEE
i § 8 F BN N

Castnm el
LW
L 0 o W]

Cancel

A dialog box is displayed, showing the version and company information is displayed.
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