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Spectroscopy of Condensed Matter : Inquiry and Practice
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Spectrometer Test Report

Model : MR-SPEC-UV-VIS-fix
Serial No.: MR20200420
Grating : R500-300-50x50

APR. 20, 2020 Yu-Sin Deng



Spectrometer Configuration

Ruled reflective diffraction grating *1
Mightex Line CCD Camera *2
UV-enhanced Al coating mirrors

Optical fiber input port

Optical Fiber with SMA Connector

Light Source Input

Concave Mirror
Aluminum Coating (G01)
f=15cm

Concave Mirror
Aluminum Coating (G01)

I\/Iightex f=20cm
cCD ®=76.2 mm







Specification of Spectral Detector

MIGHTEX CCD USB2.0 3648-Pixel 16-bit CCD Line Camera with External
Trigger, Enclosed

Features

« USB2.0 interface

« No external power supply required

o Optical integration time adjustable from 0.1ms to 6.5s
« 3648 pixel silicon linear CCD array

e 8um x 200um pixel size

« 16-Bit A/D converter

» Scan rate up to 138 scans/second

« External trigger capability

» 4 GPIO pins

e« SDK for user applications

» Demo software with GUI

« Compatible to Windows 2000, XP, Vista, 7/8/10




Calibration for Grating :
R500-300-50x50

(Using U-Spec_2.1)
Raw data: R500-G300 50um 40ms 0-3700p SSL H.spc



Plane Ruled Diffraction Grating

500 nm Blaze Wavelength: 300 Grooves/mm
80

70 -

60 -

50 -

40 -

30 -

20 -

Perpendicular

Absolute Efficiency (%)

10 - Average
500 nm Parallel
0 , . | , , : . . .
200 400 600 800 1000 1200

Wavelength (nm)

THORLABS GR50-0305, 300 gvs/mm, 500 nm Blaze, 50x50x9.5 mm



Before Calibration — Raw Data

Ideal
) s o 1y Pixel #
i * LI KR Cal-2000 0 B~ H Sk E o (Pixel) Wavelength
T T *
60000 - E ! Exposure: 40 ms —— Cal-2000 383 253.65
! ! Average: 1 scan ! : 719 296.73*
I I Fiber: 50 um core ! |
50000 A : : . ! 764 302.15
| | E : 846 313.16*
£ 40000 | | ! | 1013 334.15
3 ] 1 : !
S : : ! ! 1254 365.015*
>, 300001 5 | | | 1566 404.656*
(7] 1 1 . |
S : : ! : 1592 407.78
2 20000 A ; ! ; :
= : | | | 1812 435.833*
: : : 5 253.65
10000 - E | ! 2379 second order
| l | | : 2688 546.074*
0 L : ] S W
T T T T T T T 2935 576.96*
0 500 1000 1500 2000 2500 3000 3500
6000 ) 12000 2952 579.066*
Pixel
10000 + 3067 296.73
w000 Second order
40004 b
2 2 . 3321 312.567
3 £ Second order
B 2000 40007 3331 313.16
2000 Second order
\ 1 I -
O- T T T T T T T T
600 700 800 900 1000 1100 2900 3000 3100 3200 3300 3400

Pixel Pixel



Wavelength (nm)

Wavelength Fitting

« F % B B HS FFE 0 Cal-2000 Peaks (Ideal Wavelength A)) <t F 5 &7 *304 > » % 4 Raw
data ¥ Peaks (A)) : 3877 Pixel # -

pixel

o #-7 wpixel™ ¥ €A77 5 0 (% Shpixel 5 # # > +10 B 50) o

« J1* Pixel # & Ideal wavelength B % > i& {724 order Polynomial fitting -

600

550_- +Igolynomial Fit of B Y = A + B1 : X + BZ . Xz

5004 Parameter Value Error
450- A 437.3779 0.08467
200- B, 0.12658 5.42444E-5
350 B, -7.21986E-7 7.95883E-8
300—-

250—-

-1500 -1000 -500 0 500 1000 1500
Pixel



Modify ini file

SHH o

Ay R

-
° X
° X

¢z Grating Name

[e]

| BigOcean-Fix.ini -Fﬂ@li

el

BEF) HRE|(E) #=(0) wR(NV) RIBH)

Spectrometer
Name = Biglcean-Fix

L —

Ivpe = F1x
ShutterID = 280

[User]

COM = "Invalid"

GratingNo = O

Lager = 532.00

[CCD]

CCD Type = "Mightex"
ModuleNo = "TCE-1304-UWw "
SeriallNo = "13-091124-007"

Counts = 70000
FixelNumber = 3648
Exposure = 40
Average = 1

Boxcar = 0
FPixelSize = &
Reverzion = FALSE

oratime 1o — — — . 1
Grating Name = R500-300-50x50 !
Peltaal=0— — —" —

Deltaal =0 __ |
Man = 4373770 L
al = 0.12658 :

zinif$h & F& <ex : BigOcean-Fix> o (7 frifh & | "Name “s & fi4p0 7 )

[ |a2 = -0.000000721985 |

4

(a0=A, al=B,, a2=B,)

B-b o fit el @A~ e



After Calibration — Raw Data

Intensity (Counts)

5000

4000

3000

Intensity

2000

1000

290

60000 - E ! —— cal-2000|
| . Exposure: 40 ms ! !
: E Average: 1 scan | I
50000 ! ' Fiber: 50 um core '
40000 - | | | |
30000 A : :
20000 - | | | |
10000 4 | : E E
J ¥ A | : i
0-....1...'.1....1....1....1....1....1.'...11...1.1.
200 250 300 350 400 450 500 550 600 650
Wavelength (nm)
10000
2
g 5000 -
S
3(‘)0 310 3&0 31":0 3:10 350 570 séo 550 6(‘)0 ]
Wavelength

WEavelength

Fitted

Wavelength
(hm)

253.62

296.62
302.52
312.86
334.5
365.04
404.67
407.97
435.85

507.35

546.15
577.11
579.24

593.6

625.99

626.49

LEE]
Wavelength
(hm)

253.65

296.73
302.15
313.16
334.15
365.015
404.656
407.78

435.833

253.65
second order

546.074
576.96

579.066

296.73
Second order
312.567
Second order
313.16
Second order



Data file: Evaluation for Step-I.txt

Wavelength Fitting

o U E Bl RO LA RMSE AT % 34 5 P

LGl Wa\ll‘:‘le:rllgth Wal\:I:T::gth 2
(Pixel) (nm)
383 253.65 253.62 0.03
719 296.73 296.62 0.11
764 302.15 302.52 0.37
846 313.16 312.86 0.3
1013 334.15 3345 0.35
1254 365.015 365.04 0.025
1566 404.656 404.67 0.014
1592 407.783 407.97 0.187
1812 435.833 435.85 0.017
2379 507.3 507.35 0.05
2688 546.074 546.15 0.076
2935 576.96 577.11 0.15
2952 579.066 579.24 0.174
3067 593.46 593.6 0.14
3321 625.134 625.99 0.856
3331 626.32 626.49 0.17
RMSE 0.205




Data file: Evaluation for Step-I.txt

Wavelength Fitting

o U E Bl RO LA RMSE AT % 34 5 P

. Ideal read .
::’::L:; Wavelength Wavelength le::::)n <€
383 253.65 253.47 0.18
719 296.73 296.62 0.11
764 302.15 302.64 0.49
846 313.16 312.89 0.27
1013 334.15 334.24 0.09
1254 365.015 364.99 0.025
1566 404.656 404.67 0.014
1592 407.783 407.97 0.187
1812 435.833 435.85 0.017
2379 507.3 507.40 0.1
2688 546.074 546.20 0.126
2935 576.96 577.11 0.15
2952 579.066 579.24 0.174
3067 593.46 593.6 0.14
3321 625.134 625.38 0.246
3331 626.32 626.49 0.17
RMSE 0.112
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Deferizgiont

Von Leeuwenhoek
Microscope
(circa Late 1600s)

Sample
Translator

Sample
Holder

Figure 3

- Janssen Compound
Objective Microscope
(circa Early 1600s)
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kroskop von Magny, Paris um 1751
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Laboratory
Microscope
circa 1930s

Hooke Microscope
(circa 1670)
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Cuff's Microscope
(circa mid 1700s)
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Olympus Provis AX 70
(circa 1998)

35 mm
Camera

Figure 7 Video
Port

Objectives

Objective
and
Hluminator
Controller

Stage
Control

Condenser
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- LEDs
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Large Format

-~ (4 x §) Camera

Adapter

35 mm
Camera\'l/ ’—Camera
Pt

Filters,
Analyzers,
& Retardation
Plates

Indicator

Photomicrography
Controller

<3

Fllters Focus
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Infi nity—rrected Objective System

A Eyepiece
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Specimen
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Plane
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Image
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Eye Lens —SE S Element NE
ow

Stationary Sprmg Loaded
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Figure 3 Group Assembly Stopper

- Diaphragm

Figure 2
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