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Specification



Basic Components of iVac
Spectrometer

e Andor iVac

 Newport plane Holographic reflection
grating.*1

* PAT-001 rotational stepper motor. *2

Light source input

mirror

*1




Specification of Andor iVac

Key Specifications

Sensor option CCD - 2198
Active pixels 1650x200 pixels
Pixel Size 16 um x 16 um
Image area 26.6x3.2 mm
Minimum Readout Speed 35kHz
Dark current 09'012%'?60;&

(@ 25°C ambient) -

Read Noise 5e @ 35 kHz
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Newport Plane Holographic Reflection
Grating

20HR1200-
Catalog No. 800-1 — 45 degrees

100 I
Groove I“umn ] |-
Frequency DALY [ %0 — he*=*fﬂtrarmrm,,,,,‘7/
Dimensions 50x50x6mm %0 1
70 "_\\
Blazed or High N j —
Modulation modulation . 60 \
5 /
Nominal g % \\\h
Blazed o
25 um =gTe
Wavelength H Ll /
Tolarance 30
Coating Aluminum - 7
10
Spectral
pec 500-1200 nm i
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efficency



Calibration Protocal
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Basic Grating Equations — for Center
Wavelength

GmA =sina + sin
G: Groove Density (Groove/nm) (eq.1)
m: Diffraction Order

$

A= ECDSHG sinf

(eq.2)

0 = angle rotated from o = S = 6,
6, = (Deviation Angle) * S == NG5k f 2 jpyu— 5
= [ﬁjEﬂj*“JﬁZero Orderl ¥4,



Pulses to central wavelength

Peak position (nm) pulse number Fitted Difference (nm)

0.090583



Fitting Process
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Equation for Fitting to Deviation Angle

) \ L A =1645.15546 (nm)
“iteq. 3R MRIAFIttingBE  p, = 18675.96737 (pulse)

> — Pj
_ = ' » A=A
A G cos fy sind SIH(FEDDD ) (eq.3)

(eq.2)

- EFEMEHN - FHULaIIE L Deviation Angle 6, - (BIJYFTitt ZEbert Angle)

2
A= cosf, =

(
(eq.4)



Front Panel of The

) pulse numbers to focal length.vi Front Panel
File Edit “iew Project ODperate Tools Window Help

Examine Program
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C:\Program Files\ULSLab Programss\General Lib for LabVIEW 8.6\ULSLab SubVIs (86)\
Spectral Dispersion Calculation.llb\pulse numbers to focal length.vi




How to Use — Part |

7

Type in “Groove Density”, “Ebert Angle”(6,) , “um
per pixel”, “Zeroth Order Position”, “CCDPixel”

“Pulse to half turn” would change while the
rotational stage is different

Focal Plane Angle should better be “0”

In current setting, “Negative order” can be
decided by following method.

-- If the pulse number goes up while the
wavelength of center pixel goes down, than we’re
looking at the “Negative order” of this grating,
and vise versa.



How to Use — Part Il

* Fill up “Pulse” array, each element should be
decided in respect to element of “Target
position”.

* Fill up the “Target Wavelength”



Dispersion Angle — |
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Dispersion Angle — I

‘iVacEEPixel Zz K/N&16um, a5t & Distance from Center Pixel
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B5/eq5  EPpRPULKEHRERAE - AT —pixelHERAE
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Focus Length and Focal Plane Angle —
Derived from Jobin Yvon Tutorial

C .
d CD pixg| Array Plane 2 EFM LIS Eleq.6 2@ &
\ fSino l g .
+ fsind
IR tan(@ + §) = ! (eq.6)

fcosd

AL - FPFRIGEH LUK 2 FEtR -
fleq.7 - OB & EfttingZH
d+ fsind
) )
f coso

¢ = tan~?! (

(eq.7)

o = focal plane Angle

¢= Dispersion Angle

f = Focus Length

d = Displace from Center Pixel




Focus Length and Focal Plane Angle —

Our Lab

o = focal plane Angle

¢= Dispersion Angle

f = Focus Length

d = Displace from Center Pixel

2 BF M LS Eleq.8 2B &

tan @ = d cosd
A ~ f+dsiné

(eq.8)

-F It o5t &Focus Length

_dcoso Jsind
f = — sin
(eq.9)

HRBRZ T - WEAFEH Zeq.81
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BE##Et&focus lengthfVE - AR
=R/ - Al AFZfitting®a) -



Dispersion Angle (Radian)

Dispersion Angle to Focal Length
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Examine the Fitting

B Displacement to Wavelength.vi Front Panel
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C:\Program Files\ULSLab Programss\General Lib for LabVIEW 8.6\ULSLab SubVIs (86)\
Spectral Dispersion Calculation.llb\Displacement to Wavelength.vi



How to Use
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Test Report



Sample

CAL-2000 Calibration Light Source.
Exposure : 10ms

Average : 1 times

Optical Fiber : 100 um
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Sample

CAL-2000 Calibration Light Source with 8um
fiber.

Exposure : 100ms
Average : 1 times
Optical Fiber : 50 um
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Intensity (Counts)
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Intensity (Counts)
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Intensity (Counts)
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Intensity (Counts)
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Intensity (Counts)
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Intensity (Counts)
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Calibration Error v.s. Wavelength
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Band Pass (FWHM of line spectrum) —

From Jobin-Yvon Tutorial

- BERAFCESEENEEY - MECCDIKMline peak¥SEBAIRE - " WiE
1AL (Slit Width x Magnification)” x” “ﬁZEE&j’EE’J/RiF'%;%ﬂ:(Dlspersmn)

_ _ dA  10°cospf
Dispersion (nm/mm) = - Cml. 1.67cos3 Eq.10
X 11Tl Lig

- e cosa L
Slit Width x Magnification = w X ( X ) Eq.11
cospPp Ly

JY ER=RNNEFSELS" Band Pass”

10° cosa 10° X cosa

Band P FWHM) =wx —— =100 x 1073 x = 0.167
and Pass( M) =w GmL, 1200 X 500 cosa
Eq.12

w = enterance slit

a = input angle

G = groove density
m = diffraction order

L, = focal length of entrance mirror



Resolution — Spectra FWHM

Peak Position FWHM Alpha
(nm) (nm) (degree)

404.656 0.261 23.45 0.153
696.543 0.135 34.26 0.138
842.465 0.131 40.02 0.128
1047 0.201 48.74 0.132
1158.13 0.284** 53.96 0.196**

**1158.13 is second order peak of Hg line 579.066

G = 1200 groove/mm * Use eq.12 to get “Theoretical FWHM”
m = 1 (first order)
L = 500 mm Band Pass = 0.167 cos«

w =100 x 103 mm



