%42 K5 T ook A2 2013 47 A
Vol.42 No.7 Infrared and Laser Engineering Jul.2013

BlsEHBE PRI FE R GRS EIE N
WIAR LATSER] L A 2, EomA L Bk S 4 L
(1. ¥ AT XF kb TRFR, T4 K& 130022; 2. EifAt K44 H KL, LiE 200233)

i E.ANECTRHERM PROIIEFRAEOLALSEN G FiEf A A RE, KT T 0K RALGAR
I ik, A AT R A A KA AR PR R B A8 G B8, A B FRED 34T T Bk oA, @i 4
MEI, AT E Lo LR R Lo 3 R B I = A0 R HOb R 8 R R R A TR A,
WL EMNEISNE TR AR EE R Ty, b, BRAERM FPROIIEF 2L
RIESERE T ERBZH, WA ELIMRNE BT @y 4/ A L= AR ARG 2808, T £ B
4 32 at a8 A AR AR P ok R B R LW, UG BEAT T AR K, M X 2 R A BT AT 69 IR 443 4 P
W LTINS R G S BN R G R BT SRR R

KPR Widadh; sbug; RECLoAr; AR

FESES ., TH741 XEPRER . A XE4HS: 1007-2276(2013)07-1783-05

Parameters measurement of conical scanning
MWIR optical system
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Abstract: The parameters measurement method and operating principle of the conical scanning MWIR
optical system were introduced. The adjustment methods of the measurement system were discussed, and
the stray light analysis had been done by using the FRED software in allusion to the no ideal imaging.
After analysis of the spread spot, the blur was introduced from the stray light of high reflection metal
coating on pinhole substrate of infrared collimator. The stray light was restricted effectively by co -
centered mica plate close to the substrate. In addition, if the infrared under tested correcting lens coating
transmission was not high enough, there would be regular shape stray light at four corner of infrared
detector. This kind of influence could be eliminated with image process program. Finally, the accuracy of
the parameters measurement system for the conical scanning MWIR optical system was practical tested,
and the results showed that the accuracy met the requirement.
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Fig.1 Schematic diagram of the measurement system

M TR RS A B — % e A A L,
FR LB A P A HAR T LI — AR, 20
AN ORGSR RO AR B ALK B I v
ZLANARIN i ) A I Y IR BT 2D AN e
AGERRI G ENAEE I, FHlR & sh 5
B E R R s, RIIE T B LA R 5
SELLHN R IR G Z M AR XS B B Sl RS i I
FHEA LA RN EE R, ZEE &

A AE T AR B T R SR 4 B KA B R &
Gt, SLLAMRI S R A5 5 — i i BE R O
LR S Bl AR T R B S AR f i i i R Ak B
RGUH A E B AT A B SR TR BB
R/NFA S5 AR A T, Jn 151 2 7

K2 Ry
Fig.2 Real product photo
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Fig.3 Schematic diagram of MWIR collimator
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Fig.4 Star image before stray lights being controlled
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Fig.5 M-C ray tracing by using FRED software
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Fig.7 Simulation effect diagram with mica plate
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Fig.8 Actual result with mica plate
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Tab.1 Optical parameters testing results of

No.1 product

No. Radius of spot Diameter of scan-  Best imaging
diagram/pm ning circle/mm position/mm
1 44.12 1.774 9.209
2 44,15 1.788 9.197
3 41.88 1.777 9.195
4 42.01 1.771 9.187
5 45.10 1.776 9.185
6 45.76 1.780 9.189
7 41.45 1.759 9.207
8 44.25 1.783 9.180
9 44,71 1.791 9.183
10 42.49 1.778 9.177
11 44.05 1.780 9.190
12 44.71 1.771 9.192
13 44.45 1.772 9.178
14 43.92 1.781 9.186
15 43.25 1.778 9.188
Average 43.753 1.7773 9.1895
RMS error 1.2251 0.007 4 0.009 1
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Tab.2 Optical parameters testing results of
No.2 product

No Radius of spot  Diameter of scan-  Best imaging
diagram/pm ning circle/mm position/mm
1 72.73 1.896 9.648
2 71.23 1.882 9.665
3 76.76 1.888 9.657
4 75.53 1.897 9.653
5 76.00 1.875 9.670
6 73.93 1.876 9.663
7 71.56 1.872 9.659
8 67.66 1.895 9.650
9 70.32 1.887 9.640
10 69.53 1.886 9.646
11 72.35 1.889 9.666
12 73.65 1.875 9.651
13 73.99 1.884 9.650
14 69.91 1.869 9.671
15 71.02 1.880 9.655
Average 72.411 1.8834 9.656 3
RMS error 2.496 9 0.008 6 0.008 9
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Tab.3 Optical parameters testing results of
No.3 product

No Radius of spot  Diameter of scan-  Best imaging

' diagram/pm ning circle/mm position/mm
1 44.05 1.758 9.251
2 48.53 1.765 9.242
3 46.95 1.775 9.246
4 44.05 1.781 9.231
5 47.07 1.775 9.229
6 43.33 1.766 9.254
7 46.01 1.759 9.237
8 45.84 1.773 9.230
9 44,72 1.780 9.244
10 42.63 1.769 9.242
11 46.16 1.766 9.240
12 47.72 1.771 9.239
13 44.41 1.768 9.245
14 43.93 1.772 9.222
15 46.24 1.778 9.248
Average 45.443 1.770 4 9.2400
RMS error 1.6613 0.006 9 0.008 6
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