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Laser source used in accurate measurement of mid-infrared

absolute spectral responsivity of detectors
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Chen Kunfeng', Li Ligong'?

(1. The 41st Research Institute of CETC, Qingdao 266555, China;

2. Science and Technology on Electronic Test & Measurement Laboratory, Qingdao 266555, China)

Abstract: In order to measure the absolute spectral responsivity of mid —infrared detectors with high
accuracy, the improvement of power stability and beam quality of mid —infrared laser was theoretically
and experimentally demonstrated. The power stability of mid—infrared laser was improved to be better
than 0.1% by using acousto —optic modulator and feedback —control electronics. Based on propogation
properties of Gaussion beam, the parameters were calculated and experimental setup of spatial filter was
constructed. Owing to the spatial filter, the beam quality of mid—infrared laser was improved. A stable
and reliable laser source is provided for the measurement of absolute spectral responsivity of mid—infrared
detectors.
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Fig.1 Schematic diagram of the measurement of absolute spectral

responsivity

1.2 HOMHADERERERREMMALZ TS0

FURT, sPEnshe ki Mot a4 Hh B0t K
AT R ORI R A, R — R RE O S Y Hh 4L
SMEOLIR, SEE P O S IR G O AR
JEH) DN HFRE MR 5% , A BEN L I B ZOR K, 5
B AP R IBGRIEA 2 v LLAMEOC I AR RS E T .
P2 FF 7, )T Ol (AR s 451 42 o F B 9 e O

Feedback
controller

Acousto-optic InSb

crystal driver detector

Mid-infrared +
laser
Acousto-optic Spatial
crystal filter ;
Beam splitter

[ 2 H LD AMBOLOE D3RR e A BEAE 5]
Fig.2 Schematic diagram of the power-stability system of
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Fig.3 Schematic diagram of the mid-infrared laser spatial filter
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Fig.4 Schematic layout of the system improving the power stability and beam quality of mid-infrared laser
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Tab.1 Experimental results of mid-infrared laser

power stability

1 2 3 4 5

Maximum/mV 3 220 3220 3217 3218 3142

Minimum/mV 3 213 3214 3214 3214 3134

Mean/mV 3216 3217 3216 3217 3138

Average

L 1.41 1.41 0.633 0.784 1.70
deviation/mV

Stability 0.04% 0.04% 0.02% 0.02%  0.05%
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Fig.5 Laser power stability before(a) and after(b) turning on the

power-stability system
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