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Abstract: In order to achieve the quantitative evaluation of the stray light attenuation in optical systems, we
demonstrated a point source transmission test facility with 10 °-order sensitivity in this paper. We employed a
pulsed source and measured the pulse to obtain the weak signal at the image plane, as well as to simplify the
detection system. Using this scheme, we constructed a test facility with a maximum aperture of 600 mm and
a test wavelength of 527 nm, and conducted the test with a 250 mm aperture optical system. Experimental
results showed that the point transmission at a 60-degree incident angle is 1.68x107°. The results prove that
the test error of this facility is in the order of 10~ or below, and the test facility has the ability to test 10™°-or-
der point source transmissions. This technology can provide quantitative evaluation for various optical sys-
tems with strict stray light requirements, like astronomical telescopes, star sensors and spaced target monitor

payloads.
Key words: point source transmission; stray light test; weak signal detection

We#s B #A: 2020-03-30; 21T HER: 2020-05-06

EETH: P EREBE S QDR ESES (No. 2019219); FH% H AR RHE R4 (No. 61705220)
Supported by Youth Innovation Promotion Association, CAS (No. 2019219); National Natural Science Founda-
tion of China (NSFC) (No. 61705220)



550 1 +

é&, %I 107° %g&%i&fglﬁfﬁﬁgﬁ Hﬁlﬂ”lﬁl&%’ﬁﬁ% 391

1 351 &

Bifi 2 % 223 (] Dl R e RIS B LR 4
ZA BT SRR R 25 (R 2  E R Y
Kotz 030, 56 ] WG B G RS R U,
AHOLFE L R ANRR I & A1 eEoT R
TAT O R S A o SRE S HE (Point Source
Transmittance, PST) &M M2 RGN IZHM 4200
K EE e bR, Hog OG2E RGEA R0
oG ARG, &6 R G5, 1E
G A R R R S A G2 R 0 AL 1) IR
FEMILLAEY A8 b5 5 2GR S 0 AR £ 58
) TAERGBCA O, 15 20 GIR B R S50 T0OC,
SR 2E R G00 T A AN — A B A B 44
AR BE 71, 1655 H PRI 09 25 [[)DG 27 R Ge v
BT ZE,

[ A% G2 RGEADE R 73 B 5 5T P 3
FTERIE RBP4 T AT PST
WA & IR DL S I 1627 R G40t
B . 2008 4F, Ball Aerospace & Technolo-
gies Corp H:37 T — &5 B A HOGmA % % SLTF,
LA RGBT AR R 4544, 38 20 X6 4l 52
BT PRI L 22 U RS LA B A S 2%
JEIIHIROR o SCHER 3R Y, 7RI 8 1SO 5 4%
WEF PST MM EE /1L T 10° |7, BN
X RS 1 FE R AR AP B, 2011 4R, IR
W Tl K23 A TR O fESL e s AE
A TE O A B R Ay T S S A
REE, X R G REIER i IR, At
TR e B R gk B s, H T 04388
300 mm, EMIZH 1.5°0) R ERMA BT RFEH
25 BoR, PST AUIARE Sy Tk 107 240,
2015 4F, ERE G IGEOR YRR TS T
—25 1 m LR =B PST MHi% 45, LSz pri
IREERTTIAR] 107 50, 2017 48, h ERFBE
VYRR BN S TS T — B2 B IR
125 1o R 2R 8 H T K AR AL 1) A RO
U0, R g8 A £ 142/ F 1000 mm [ )62% &R
g, M B 55 1T UL S 21 AN B, DA BR T 0,
N 107, S IETAN R 107, KIELTAM R 10, 2018
W, REH T RFHEY T —E 1m ORMZIEE

PST M3 A1, 28 S 46 9 ik L AE AT DL ik B 1)
DR B AT IR 2] 1078 s 2 (2T AIMp B 1 kA R
TRl R E] 107 g%, (H R AR T AH N 3L 556 UE
5.

Bt 5 T [ G2 B AR LA KA 28R 10 % e, K
o235 DG RS B 5 R AR B (E AR
S XF O AN K S FPEA 48 b A SR ok sk
1o, 38 V) B R ) Y PST S50 2= ik ik
7%, LSEEL R G206 K 18 s . AR
] T 7 s 0 s ) R SO g ok 451, He o
HIFE bR 40°LASME PST 1T 1x107, 3% 5t Bk
PST Wi & ik e ) 2 /025K %) 107 E9 .
W, ARCIFRET 10° 129 PST MR+ A 0F
7%, W T —E KM 4228 600 mm, 3%
£ 527 nm AR A, IERINZ &I T —
15 250 mm FARAYZS D GEAAINIAEIR 7 M) PST.
e [ P B R E ) R AR R E] 107 mA
() PST 1545 o

e R AR PST 3 A =8 XM s A T W]
I AL A AR LS A5 . B LAAER)
reH AT A 1) B8R FH AR RO B AR A S 4
TR 5 5 BRI A5 W b %) = 2 B, R SE e it
AP YR T Ay ] AR SR A S, AR g
PRI CRE S SRR S5 (5 5 Tk
ZERLI, DT SEBRARR SR (5 5 IR . A
SCHE TSR R U L Rk BRI B I S
25, Toa R BRI 55— R 91 A+ {5 W LL 4
FHF-B, il TS 55 e i B AL 454, AT L
SRR SCHERLET . RS | 25 [a] H AR W 3 ey 4
ZFPRRI AR AL A M dI M REIEAL . %
T T AR XoF BB BEATT Al 14 6 F B A5 2R 6 7 i e 7Y
DL AR B R SR RS A DA | P BedR
FHERATSE L.

2 MR M R A AR R

PST 35 225359 I 8 i) R SR AL FLA
JE AR EAE SR . PST MR & A i & T
PEIEFRANE 1 Bz, 2 AR OB IR R A
URNEBLiUr NI D) 2 i S S INE 7R EL YN & €1 TP
LRGN Ry o MDA Sy 1 Al 2 f
o FEI AR GERCE AR AL ERL i 6 L i
e 5 B BERE SEBUAS R A BE AT A S



392 A

14 %

AR, e ROERE A HE 1k+90° . 3 B 7 0] 52 1] 4%
] AR S AR5 A 1) B ) AN B8 52 IR JEE A9 e %
BRI R AT 3 O I 2R G A A S B
ANTF 55 PST M3 5% & 057 T 35 AT B L[5 A
B CTE M B AR FR O3 R, XSUIRE A  9 O'e
FeA AT IA AN HDCL T R ST 22 h5e
PRI FRUCHE AL I R GE N AR A A2 381 1, Al
A BEFE AT £90° M), XUB A7 A5 Fop i AH AL 4
oty ZBOCI I ROR 2 A BT FEN, S2BRfl
i, BRI B 2700 WURI A7 A P i ok
L RGBT 1SO 6 iy T 1 A 45,
PLRE 2SS, IR AR R HUR I 2 107 5 2%, i
XA A B R

HOLEIE

; L[5
i EErEik
7y
:/'/ '/‘/ """"""""""
A -—
AT
D% VAU I B 4 F= i gl (= 2= M=
g
BiERES
Bl 250

K1 2Ot RGNS TR
Fig. 1 Composition and principal of the PST test facility
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Fig.2 Photograph of the PST test facility
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Fig. 3 Linearity verification of signal detection
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Tab. 2 Signal voltages at different positions of the input

plane
Hi5 {550 R/ mvV
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6 1800
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Tab.5 Detected signal voltages at the image plane
at the 60° off-axis angle (mV)
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Tab.3 Detected signal voltages at the image plane
at the 40° off-axis angle (mV)
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at the 50° off-axis angle (mV)
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Fig. 4 Signal voltages varging with time
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