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Stray light suppression of different ground-based photoelectric
detection systems
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Chinese Academy of Sciences, Xi’an 710119, China)

Abstract: The stray light characteristics of different catadioptric ground-based photoelectric detection
system were analyzed. The relevant stray light suppression ways were discussed. Based on structure with
middle image surface and the other one without middle image surface, two different suppression schemes
for the stray light were provided respectively. Besides, the thermal radiation for the long wave infrared
system was analyzed. The results show that adding out baffle to the catadioptric system without middle
image surface can do well obviously in reducing stray light with large off-axis angles. However, adding
stops and the inner baffle of primary mirror to the catadioptric system with middle image surface can
reduce the outer stray light obviously. This can reduce the length and weight greatly. If the thermal
radiation demand can be satisfied, the miniaturization and lightweight design had been realized.

Key words: catadioptric system; photoelectric detection; stray light analysis; thermal radiation

%% B 8 .2014-07-09; f&1T HHA.2014-08-11
EETA . ER AR A TR USR5 E ;o E RS R O g4
EE B A . E AU (1985-) , &, T4, FE M Fe2= 3 2 BOk 0T 25 [0 %3 5 45 J7 Y A 5€ . Email:yppoptics@163.com

PDF #fi % ffi *'| "pdfFactory Pro" = 454 I www.pdffactory.com



mailto:Email:yppoptics@163.com
http://www.pdffactory.com

918 oGk 1A

% 44 %

0 5] &

BEE B BRI R R, S W B 4 1 Bk Bl
2 R T £ B0 e 0 £ D7 ik DA IV 22 b LR A1
A AARFRAENE B0 T A2 | BRI o p0 7 2 A
b, SRR ER ANZL AN AR R ER T — B M SOt
WM ARG C e AR e . ZRBOEIE e
PRI R GE AR B ) E 2 I R D RN R ST
VETE 22 GE L AT i 500 8 S 0 28 A B I R A 25
FHIREL TS, O B 550 B R R LR R H AR
P 8 S5 i JBE e T B P 3 A X AT A 2
Hr A, 200 H AR IRAR AT BE 9 A BIOCIE B BRik 2
Bb X TLLAMAIN , 2R GEAS B 1) AR AR S RT3 i
A HON B A ER I R R T, 25 FARE 5 LA I, XX
AR A IR S B

JEHLRIN AR X B AR T RIS, O T R R
AR R BRI, ZOR R M N
BOR, TAR U B AL, W R I e Xt be e
RGN or J A h R A TE T RR PR ZE A FR
Bl AP35 R G 2% B S F 5 2 22 Al IR
ABE R, X SEAIF 5 R 2 AR A AR e Ty 34
FIE, B ARG X AR A [ A9 45 R ST A B
X 9 % HICHR S R AT o 2 G 45 SRR R AR A B
T RGN GRES L, (HRIIE I T 220
SLORME SN T Bk B BRI SR R AT 5 HRDEH
PRI 2 GEAE L bR B /A A i AL A 2R A
I, SR HCA B X T 2% i, X E AT 1T e R
il EAT P B SEAR A B . SO TR EEE A R e HUR
UREL K D RN U B i A A DO R N CIEAER A D/ v 2 o
ST P I AN AN IG5 B 114 2% AR 6 4 i
AT T 05 B A

1 fiRARFRE DK

P A0 RGEHAIME RS/ DRI,
REKAL , iRIGEE I XA, 720 A7 w5 A
JC Hh (a5 i b 2R 1

Jorf R R AR G —Merh 5T . IRBERIL
IE BT, AP 1(a) s, 3 b 2548 1) ' £ — ik
M PR S5 A, OO B B2 2 HRY K
W BOEBZE, TEMEOL RN RS b X RS

EE AR AR I RS, AT SN H AR
LM,

A R e G Y T S SR AP 1(b) R fER N,
Wi LA RSB H 45 2, 7ei il 2
O ol FH 2L A1 0 F W 2 10 AR R 8 A L 12
X e 1 B LA A ST I A PR BEOR, ZDAM
W s s Z B A REA EAFRRCR, AW B SRR LAt
11 P4 CCD it A A G St AT — R B B A ¥ B, AR
RGN S B A, T XN TR &
G — OB Z 5 W A — A RGH BN . B —
UHEBR ARG, NI, A P RMET B3 S 25 e 22 1)
MAELLAN R BE v

Primary mirror
(v
» LA
Secondary ____+_———”"[,:
nlll.':'-l:?_?,; e —— 1 Iy
P —— N - hl
—-—-%\-.--------- e e e e :f_:|==‘._.
— e ! |
| 7 I |
o f[q LUd
e —— - ¥ Corrected lens 1m

(a) TCH RE YT 2 R 5

(a) Without middle image surface

—d 1
| Primary
= | irror
Secondars | mirror
mirror " | Cold
T = Mo Hoeld
S o Lol e
_——-—E_—_:—--Jﬂ_:r_ a _‘f“llll:age
e LU P
e =] First b LY arndow
| limage Corrected
B | : lens
R |
e
ol |
- eFd

(b) A e A5 T AT F B8
(b) With middle image surface

Fig.1 Schematic diagram of catadioptric optical system
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Fig.2 Model of stray light suppression scheme 1 for catadioptric

system without middle image surface in Tracepro
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Tab.1 Surface characteristic parameters of optical
elements about visible system

Module R‘_Bﬂ_ec_ T_ra_n s Sc?t_ Absorptivity E_m s
tivity mittivity tering sivity
Lens 0.01 0.979 0.001 0.01 0.01
Mirror 0.96 0.02 0.01 0.01 0.01
Outer baffle 5 0, 503 0.02 0.94 0.94
inner surface
Primary baffle o 0\ 503 0.02 0.94 0.94
inner surface
Other structure  0.02 0.03 0.05 0.90 0.90
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Fig.3 Model of stray light suppression scheme 2 for catadioptric

system without middle image surface in Tracepro
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Fig.4 PST curves of two schemes for visible system
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Fig.5 Model of stray light suppression scheme 1 for catadioptric

system with middle image surface in Tracepro
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Fig.6 Model of stray light suppression scheme 2 for catadioptric

system with middle image surface in Tracepro
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Tab.2 Surface characteristic parameters of optical

elements about long wave infrared system

Reflec- Trans-  Scat- . Emis-
Module tivity mittivity tering Absorptivity sivity
Lens 0.02 0.95 0.02 0.01 0.01
Mirror 0.96 0.02 0.01 0.01 0.01
ffl
Outer baffle 0, 505 0.02 0.94 0.94
inner surface
Primary baffle 02 02 0.5 0.5
inner surface
Other structure  0.02 0.03 0.05 0.90 0.90
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Fig.7 PST curves of two schemes for long infrared system
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way about the long infrared system
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