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Abstract: The influence of background stray light can not be ignored in the high precision PST test. In
order to improve the precision of the PST test, a high performance light trap system which can
effectively suppress the background stray light was developed. The quantitative mathematical relationship
between the main design parameters and the test error of PST was given based on the theory of the PST
test and the theory of optical radiation transfer. The design idea of the light trap was proposed, which
was fully controllable in the scattering path and greatly increased the scattering times to the imaging field
of view. Through the simulation comparison experiment of some light trap models, the superiority of the
design ideas and the model was verified. The result show that, when a light trap with diameter of 20 m is
used for the PST test to an optical system with diameter of 2 m and size of 2.8 mx3.5 mx11 m, the

testing error can be as small as 1.49x107°

, it is reduced by about 4 orders of magnitude compared with
the test system without light trap under the same experimental space, and reduced by about 2 orders of

magnitude compared with the existing light trap schemes under the same experimental space. The light
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trap can be used to the high precision PST for the large space telescope.

Key words: optical measurement; PST;

0 5|

AR HOGME BE B 42 52 ) oK 25 B i B 1) TR 25 AR I g
1, RS A (G 2R G0 0 B R A R R I
H. Hag EEEMG A O ry e B, KRS
BRI BE 1 ZER IR H 26 45 AL, 24 BOE U5 3T ik it
{H eIk 107 B, mokh BE A0 2 OB IR AR & %0
HAWFf i AR Z —

AR, BRI ARR MBI HLG £ L
H5JF I 5 LY (Point Source Transmittance , PST) 1Y #f /&
PP K 25 B0 BE Y e O I il g ), LAY PST
M 28 S8 AL 9 - 2000 4F Wuhree C 25U 40 T XMM
Telescope Y PST Mk R4t , Z ML REBIRE T2
S class 5 SR E N TEBCIAHAL P 7
MG AL EBE T OGBS, AL e HL
S I — RO B AR BRAR T S AR HIOGIR BRI
BGILRE, RGNS RS T 1070 #9;
2008 43 [ Ball Aerospace & Technologies Corp fJf
il 7 — AR R e OGN A A SR T —F
“SLBIAETE 7 6B B 4548, > 15 0 A B X0 (B8] A
O Z B XIS, ALY JS I B G2 G B B 45 14
SR/ N A A S el 51 TS P A N 1] 3
fIK T35 S22 0GR A MLB G 19 JL#% | 2010 4
1% 1% %5 % Operation Land Imager(OLI) 22 i 5% 1) 2%
MR R 2 T 107 9,

F1 20 tH22 90 AR, PST PEAN J7 ik 1 46 Bl 1 N
PRI BE BT BT Rl AT BORGE , =R
PST 320 B S HLIMCAE AN 1996 4FHi1 1998 4F
B2 BE G LR RIS BT B S AN SEJE A4 T 4L
SR R GEET WO R GE R PST Ay Ilke B B,
IZMR R R T BB R | e 245 2R
IREN T 107 HEH0 2011 4RI R I Tolk KA 28 [ T
FRWFFE O EIR R SRS T — BT O R Yy
S0 T B SR A ke Y SRR A: ) R A
PST ZU{H 20 107 524 ;2011 4 rp ERL =B K B2
K 2% HLAK S ) B 5T i A AR 48 1 Al 52 A K FH 2R
A ALEOE PST M%e B0 SEIAS 2/ PST Hdia 2y
107 FEG ;2014 A [E B2 B P 20 oR AR
W RS SE AN R T A RS 5 42 5O PST /9

il

stray light of the background;

light trap

MRAE B 7E 1SO class 8 W -4 H] P, 3l /2 T 48
Fr PST Ml 107 AR, SCEIRTE ) T2 RS
) Je SRR i, B8 B i AR () 28 SIS i 4
N 7 i 55 B WO R BORTE IR 5 8 5%
R P RIS 55 H AR5

A E N AN SCHER AT LA B, AR St i) R
S R G 7L RS, DAL 5
ZRAOE IR B s e, T N OC T PR RE G RE
BHRE A R AT 8 F0 g P20 S0l s VR 35 S L
715 E RS #E A A LU AEFE 2 3 DB 2555
5 XMM F1 OLI 45 FE AP RIZE ™ sAH LG, thE R “rs
" B B I RS B SR Ty, H AR (2 m) FIAME
RAF(2.8 mx3.5mx11 m) 8K | B9 E AN ELA T
SR T S50 25 )ik O | 2 AT v B X DA S o 4 —
ROV FFAPPRBEXERT , S B SCh4R T — RO R 9
P B T B B A S R B A R ORI RS B Y i 4
T AT DA i K B il AT S 56 4 (1) 5 SR RN 3 AT v
PR S 7 R R, AR A A0 T R R 25 [R) b
F Y RS PST i,

1 RiRESTEE

TERMA B BT, St RGN 6 4k i
R AARIHRST, 2065 R G0 R e B A 1 i 5 IR
JE E0) 5 ARG R WAL 18 B E, 59 FU AR
N RIRE ST, R b A )R

PST( 9)=—EdE(_9) (1)

PST ik R 4t £ 2 i Hr & B 8% CEAT64  #E
AR LB Sk HERE & 5 IR R 5 2% e FE 45 ) 5
B KRG EHMN, E 1 s,

Restraining of
laboratory background
irradiance

Remote control and data
acquisition system

o Lo Lo
High brightness Off-axis Tested | Rotating
target generator collimator ested lens platform

Calculation Detecting of
of PST irradiance

| 1 |

P 1 PST ik 2R 48 41 o 7

Fig.1 Main constituent of PST test system
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Fig.2 Main error source of PST test
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Fig.3 BRDF curve of the wall surface after physicochemical treatment
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Fig.6 Structure of the light trap in this paper
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Fig.9 Simulation results of each light trap model
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