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Abstract

Abstract

The solar magnetic field, recognized as the primary driver of solar activity, consti-
tutes a critical observational parameter in solar physics. However, measuring this field
involves extracting weak signals against the intense solar background, where system
stray light directly degrades both sensitivity and accuracy. The AIMS (The accurate
infrared solar magnetic field measurement system,AIMS) telescope, the world’ s first
dedicated mid-infrared (MIR) solar observatory, employs an off-axis Gregorian design
with multiple Coudé-focus instruments. Its complex optical-mechanical architecture—
featuring numerous optical elements and extended light paths—presents unprecedented
challenges for stray light analysis. This study addresses these challenges through a sys-
tematic analysis of visible-to-infrared stray light across the entire AIMS system. The

specific research content and innovative points are as follows:

1.A groundbreaking full-system stray light model was developed for the AIMS
telescope, marking China’ s first comprehensive analysis framework for ground-based

solar telescopes.

Using ASAP software with Monte Carlo ray-tracing algorithms, the model in-
tegrates the telescope’ s optical components, mechanical supports, and dome environ-
ment into a unified three-dimensional simulation. Computational efficiency was en-
hanced through directional analysis of critical scattering surfaces, prioritizing surfaces
with high bidirectional scattering distribution function (BSDF) contributions. Further-
more, a novel evaluation system was established to quantify stray light across visible
-MIR bands.

2.The quantitative analysis results of stray light for the focal plane scientific instru-

ments of the AIMS telescope under different conditions.

Based on the established model, using design parameters and measured results
of components as inputs, quantitative stray light data were obtained through computa-
tional analysis for the visible system, 8-10 pm system, and FTIR systems. The stray
light was further analyzed and compared in terms of optical component coatings, tem-
perature, and material emissivity.The results demonstrate that specular scattering and
self-thermal emission constitute the primary stray light sources. When applying identi-
cal coating processes for both infrared and visible optical systems, stray light is reduced
by 80%. Under current cryogenic conditions, self-thermal emission exhibits a 2.3-order-
of-magnitude attenuation in the 8-10 pm system and a 2.5-order-of-magnitude reduction

in the FTIR system compared to ambient temperature operation.

3.Completed the interference fringe analysis of the polarization analyzer and pro-

posed effective suppression solutions.

I



Stray Light Analysis for the AIMS Telescope

The research on stray light generated by interference fringes of the polarization
measurement system in the infrared band was carried out for the first time. Regard-
ing the interference fringes generated by the polarization analyzer of the AIMS tele-
scope as a source of stray light, the characteristic analysis, optimization design, and
observational verification of the interference fringes of the polarization analyzer were
conducted. Based on the theories of polarization optics and thin-film optics, four po-
larization modulation models were constructed to analyze the interference fringe char-
acteristics of different models. An innovative optimization scheme of “half-wave plate
dominated modulation and quarter-wave plate selective insertion” was proposed. By
separating the modulation paths of Q/U signals and V signals, the instrumental polar-
ization was reduced below 0.001, and the polarization efficiency was improved to 0.98.
Field tests with the AIMS telescope showed that the new scheme significantly reduced
interference fringes, with the oscillation frequency decreasing from 0.02 to 0.002, and

the data quality was improved.

This study has achieved the first domestic full-system stray light analysis for a
ground-based solar telescope, establishing quantitative stray light levels for the primary
focal plane instruments of the AIMS telescope. Through systematic investigations of
infrared-band stray light induced by multi-beam interference in polarization measure-
ment systems, an optimized polarization modulation scheme has been developed.The
research establishes a theoretical foundation for stray light source identification during
telescope commissioning and long-term operation, while providing a methodological
framework for stray light suppression in future development of large-scale telescope

systems.

Key Words: Solar Telescope,Optomechanical Modeling,Stray Light Analysis,Polarization

Interference Fringes
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oo, Adg RIGHETAZE, ¢ WE T, B MELIRIE. X EE
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ALK DL RO RS B0 . SORh < FIBEIE 7 3R O T A PR
SR STEERS B (Unno, 1956), $KTIT, B KB SC B3 92 51 AR S B 5K
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T2 BOERIAFSE T LB I R 1741 4F-%m-1%42# % Leonhard Euler Z45 Anhalt-
Dessau )2 FHH—A X T BHARA ST HMBRET, 75 (WEERGENER
I WE PR HOURR AEFRIR I, R BRI AL B IO
BRIFIRE AR AR TV, RSN FRRHOGINAZ OB . (Hecht, 2001)

1896 4F, Lord Rayleigh YEfJF5¢ ibyE & B R TR JEXP G2 BRI 2, IF
T 1901 FEE— DR TR IMRRE 2 . BASHIA S A R BB GHR B 520 (Rayleigh,
1901), X2 i AR R I HUN BT, R TARBOCHE R4, 3w
FHOCH T AR TR LA o

20 e, E M IR K ARBOCRDCF R G E RIS . SR, |
TAHOCH T M AR TE S 22 RHA R, Hik = RGNS 55 I Bl , X —HH
IR LAEBERE S 1g . 20 T 50 4 AUR Rt BRI i) K i LRt i ig
PRI EA, XA ARG TR, IR EMUDGEAE S &, [EEHA
28y, U CE . AR, (2R TEEIA TR, R BARHOL
A MTATY B OB 2R 06 A0 2 5 SEBRIOIE . 20 THEE 70 4EALH], 23 (A1 G2R A RN B
AIHIESR, EEEZAMEMRE (NASA) FHIRIREZRDEE R G AHOE
M BORR L, HIRE T T FZ A E T A0 iy LT . BE, H
frot2 LAY (SPIE) 4 B IR AHOG I L 8 E R 2, AH06 RS I IE
FAEA T RFHET , B G B 37 ). (Breault, 1990, 1977,
1989)

WG, R R S Z R EWNIES T, FAH0CHRSS] TP A k.
MAREOEHY P A TR BIE . AAHOGH AT . AAR0GR & J7 ¥ A SR RO
BT VA TE T S5 0 T TR AR R, ZREOCO TR RBEHT 65 . FE HIE B,
HRHOGH T 7 A BB T T 2R I AR SR RS WY, F78 h DAR G
BT E AT . 70 AERUE I, B AAHOG AT AN IR A R U, A4 HK
oA TAESE—2B TR, R EIE R G RIEE: . WAL, 556 R R ST
Bl , A5 BIAHO G/ AT RS ING & 52 b i OLRIBIESE s SR, ZRB0G
L RTEROGN & HURE R T AU IS . ORI YL IS A S ST R T &
J&. (Nicodemus, 1970; Harvey, 1976; Bennett, 1976; Church et al., 1979)

A2 1-1 2RO Drk PR LE
Table 1-1 Comparison of Stray Light Analysis Software

A2 FR AN HMRE S abTTIRE  MAERE
FRED CODE V. Zemax. OSLO LE = HEE EAMRZE
ASAP CODE V. Zemax. SAYNOPSYSTM. SOLIDWORKS  #&3% TES [ g %2
LightTools CODE V. Zemax BT BT L

TracePro CODE V. Zemax, OSLO., SOLIDWORKS W - SEEA
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St — P2 ML IRR SR, HX SRR T Z LR ZEsE. K
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FE SR T A0 M N AROEENE . J8HOUI R 22RO Z4Roti3) 2y
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122 ZFEEHRIRK

b R SO RS BE TR SR O RRSERE T, e HOGH ) 28 W ok b 3 5 28 ) B
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T AR AR A3 A N BB TR S R R e, IR 2 R AR S R
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KI5 3K (European Space Agency, 2011),

A U U AR HOG A AT I T EERE TR DR Bin k. 36E 30 KE
8 (TMT) T A FRED By @ & R T, sy 5 AR 1 2 42
B, BRI PCIEAZOCTE SR E, BTG T AL, SRl T s
JEIE 5 B R )2 (Ellis et al., 2010). S DKIST BiugifE A4 mi s R HbEE K FH
WM A, FBEOAR 4 K, RAEAIAE B m ADGF R AR 2280,
ASAP B AR A G T AELRE BE 4 S 2 A OG5, SRy 20 RS OR BHOUL I B2 it
f#F% (Hubbard, 2013),

WZRHOGRIBTFE L 58 H ERFH A I Rr 8RR . 2010 4, 8645 N4t
XPR4RE Tm oA e, W B SWINEIE, AEGE DT, B3
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WA G HR B B 4%, 2010); 2015 4%, 2P k5 AFIH] TracePro 43-4fr 50 BiN
GmsE, Wit 6 PRI EI BN PST % 3 - 4 MR (R 4%, 2015);
2016 4F | BEA%E N A0 =g RS0 NVST BHitdE £ ik BOGREY, it %) ihopeds it
Zx. THTIECH R EMRAL B HIZRHOE (#i5K, 2016); 2019 48, 2Py A5 N &AL
3BT R4RE 2.16m BRI B0, PLALHIRES A AP (Z=F 4% 4%, 2020); 2020
A, W ARSE Nl TracePro B 2m SEHLELR PHEE I EE , #IA AR HOEKEA
SO K FHIG S 12 7 e8GR A 55, 2020). BEETHREALBORI AR, RARESE A
TE 2023 442 S R BRI At HO R 22 AR DY, R Al i R B B ) A B A
Bz (QnBEpRe iz . 15 4RI o), Sl T shaS 05 B SE R RE T (Wu
45, 2023), 2024 4F ) SRAFA S NCRFDLAR 22 S BORT A AS 8] 5 | ) PR B2 A 5 1)
ZREOEIS Y, YNGR R B 3R AR U B R0 R GREED %,
2024),

AIMS B g0 HirZ —5& Mgl 12.32 pm 35210 R FHEE A WL, i Ik
TR IS SR PH R S I S b BT B o FEAm AR I B RSk, AT DG B
HIRRTIEEG - Tt R Rl . Jesiik s (PEM). SR — &8 (KD*P)
il VAR AT AZAEIREE (LCVRs) 1A Gl FIEk LAl E IR 4% (FeLCs) 4 (Sharma
et al., 2022; Hipps et al., 1979; Hou, 2014; Pust et al., 2006; Diner et al., 2007; Xu et al.,
2011; Fineschi et al., 2005; Schou et al., 2012; Ichimoto et al., 2008). fHtZF, K
B s B (LWIR, 8- 15 pum) 2R A HER I 7 M BIADEHIE SR (PEM) 7
P52, oG IR 0 H TR 4% A i (Hou et al., 2020), AIMS 224 R
W MR, HomdR o s HOiEE O A i 2. ATMS B4y
kg BE AR S, R 2R T AR AR BOCA A B, X B0 &
BEMAEM IR, BEARRG MR R, 552 m K PHE S A A I 5

ZAEEE N T AR BU T T RS TR ST . Clarke A BA R SERY 5341 T 5L
7 Pancharatnam % f. B G SIH A ZER AT RS0 Wi EeA
BUENT T IR, IR B U i i S8 HI 48080 (Clarke, 2004a,b,c); Casini
&5 Niz H AR AR 32 5053 J3 A 56 AR A K FFOUL IS 45 0 B 0 15 D i 2% 2
(Casini et al., 2012) ., Harrington [ P\ BT {i iz A% A1 Berreman 34, >y DKIST K
PHERI A RS Al T 400 - 1600nm I Bt G MR A5 4L, FHE Keck LRISp Jti¥%
R ok R GEAR IE AR IR 42 il 7 0.05% AT (Harrington et al., 2017,
2018),

HAl, EHNIMEEOEH T OSPS5O I 4S S AR R &R .
PN TR ST FH A mione b 2k B 070 5 ) 8 O G A A& e il ILOGise Be, AIMS B2 i
VER TAET 20N B & s, N I Hbsk R SR £L AR S i s R i
SN, R AEAE N BB HGE I S R A Sl A R O, B OE A
BILH] . AL A S AT ] SR 3 5 n] WG B P B 22 57 . AR ImIR TP S5 B0M ¢
507, R CAETCaH SR ANSEYE fo AL BRSE D T S — i vERE , (BT
DAV /& AIMS B e o v 21 A MB B oA B D R PHRG 3 i 752K o BRI, iR M
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RO BRI %, JT R AIMS B i 4 R G A HOE 0 M A S A ik T3 2 8L
HOR3 PONERTIEDE

13 HRATSRNEH

AFFELA AIMS B g WhsE H s, S5 G200 HIE, #Entsiiik; Wi
Tt HLERGIHOE TR, 45 A EHEIRROEKF, AT X mIk T AL
X P 00 2 B S MR ST IS . BT A A R

5 RN ZRHOCHI RIS th A, AT ORI AR AR L 028 SO R
SRS Ee, BRG] T ARHOER TR . AT B ORI B R R
G MHDEE RG0S T AIMS BB R R IE . TR E A IR
RO AT

FEEAEA T AIMS Binfie RGBSR, Mt PO RITH
L mds . MOt RS, ST B ARG AL, Tl X ASAP A
M5 ZEMAX JFURBCOTREER, PRIE TR HERRTE s X T ALBRES 4 A 15 T2
g8, RS ARARAE BT A B¢ R UEAT AL, e Sr 1 A B A
WIETADURESH . [T, KA BlA -6 LA RS BE R SR A,
X HOAS ) S WG AL S A TR IO UE . A DA AR v iR ) R T AR AR
FIRHRAN TR Bl o S, el T (R T U T e

FUERETEAR AIMS Zinghthle RGaA, TR IERZSE0E D
Br, AR A R 2R RO Ko Wl AT ARHOERI SRR, X H T e S 2045
RGN, WIRROTTS E R ot B B SR IR NOR AR SR 1A, IEA T4 ) P
Br, SERITTRACR: MR . MRS RADEAIC IR, 722540
g, RZREOEI R BRI 1

FTLERF AIMS B Sk ot AL B T3 5 80008 — R aREDER IR, [
Se w70 M a3 2% SO i i 0 2 4 52 0 DA B AR AL Ao 8 (At A
RIS B T DU A R P AR AL . BT B 7 SR I IR AR BUR M, FR
ik Ir %, &id AIMS B fescilll, i)y & B2 T s, Bl
Tt

FNFERG TSI R TARRIER . RO IT T 1R e
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B2E ZRECLHTREICEM

AIMS B e R GEAM A gk, O w5 al W, - TP ELANSE0 B, 24
FEFEE B IR SORTERFIE, R ESE R HIARHO T e R R TASHE . A
B MARHO G BRI A, RZRBOEH T AR B AR . 23 IR SRR Sk A T
THANA; RAEHOC TR AIMS BTG a5FE s, i AIMS Bt
IHOEIITEIDTIENES, NS SEAR PR TR AT TS T BIE B o

2.1 RBOLHEXES
2.1.1 ZEEOEENX

B R G, AR B AR R AR G HOA TR & 1R 2R K
oG TEAEMR ARG, AETHIRELARE (WEHE. Jea) INETARE0LEn
(Fest, 2013; Z-JE 45, 2007), FERICUM , KIAK RGBSR S S PoRE0EHE
B, EAESEORINERYE S REEUZ T, 2N RARFHE RS 24T FEUR R
G, FHOCT IR MG RR, BUERG R A BRSO, ™ s 1
B Lkl EY, FRHOER5IZ06IERE, X B EHRF R ER A
BT, SIS E R B2 . W TLANRGEN S, ARHOEH R I R H.
JEHE .l ELAMAIN S RSO U, ARG A B S I R S S e
KREZHOE, KIESHTHRIES SR, SOELLAMEG ™ E R M S R
PRI B (KA 45, 2006).

ARHOGIE H o BT SO B HOT A Hod, SR B BT R SURE R E Y
A Snell TS 2 (Greve, 2004), UNEI2-1i7R . X SE UL GEAS-45 0T S S
PHERIZHOCTE— SRR E AT AT, Snell S G, SURHELRI
SHASFT AL A 60, H Snell IriffE s, FribeZinyh it o, Wi

n;sin@; = n, sin 6, (2-1)

Forng A ng G AN S SE A T AT
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X
O Hiabhsk

1Ot

Pl 2-1 S i b 455 1fi 2 S R 5

Figure 2-1 Specular reflection and refraction at the interface

T C R A B RPN, 2 R IRRVREE . 15 LW R0 25 R 3R S ) S 2%
CREEFS 5%, 2017) FERFOCFERGH, Skl B Sered B im RALRE FE & £ 1
O, WS RS SO BRI R R, S AR . T RO A LUK
BT, ARRHEIN T 200t A -5 40 i AR

2.1.2  Z+EOERIE
2.1.2.1 ZBeERR

FEZR O M e SR BOL I AR T IR OE R L FR LB AR IR . e
B AR BA R HT T2 D 8 Az, e S B E A BRI A% Dl - 1
DU, Kt RGEUFAE— 2D EHE , PRI CLONG HE 1 far H 8 Y] g
sOEFRCR . RO AT RE R ARG, B TR MR RIDE
B P AR HOEHL KR FES B IEA T 20 2R E SCHT IR R IO B IR i
HEBGH, BWRE LR Z TR E ZO R TG mian & B
AN G, WL SR SR, BIARRIOEAE e R G0 N R Iy v AR T )
SRR G AR, SEm AR R

() P
./
AR

—R4 —

FFH
B
Pl 2-2 I BL R b s s R P

Figure 2-2 Example of a second-order ghost reflection path

L AR A S8 S R AR s R ) PO, G R R o RS,
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Hoba J/NT 1S o AEEBHK . BIBEEBIR n B35, SEESEL R L5
PORPE . X FIGT AR, FEREF I AR A RO UGS , Xt R GRS
ARSI . FrA, R RGBT S IR, 7 H R AR Ak
JERIIIH], PARRARHXS R GEERE R TR S0 o

2122 EEHHRE

REOLERR AR R A REILE, BRI A BOt R sTEON F], R E
RUH R RO MBS —38. Q1A 2-3Fr s SR U R m, A4 ki
AR I 2T o O SRR AT O mT DARIA I i A8 T o 2 1 2 5 i A 2
NI REEIIVES IR

B e S 2 T S o R ) 3 10 2 v o — B R 3R, R B AR EOERY &
SORYR, Hr= B8 BOt A B R 28 oL i i DB A . MR X 2L H 2
RUMZRI, BERSLENT T T AR RO LR REERTY, NIREDE T 5t AR
GO TR HEA 1 585

BRI 2 X REE WFRRAE AL X R
N\,
e s
T mmssmes
P s L RO Z R RNE

2-3 AR A R 1 R R
Figure 2-3 Ciritical and illuminated surfaces

(Fest, 2019)

213 ZELHE

IRHOEHKIEHA TR 70 A =28 RGEINRARHOE . WRBARHUEA KRG H
Bt REINTIREOL E BT RGN AR F ARG SR, WK,
HIERR I S A RO RIS . X EEAMIOCLRIE ARG G B2 R U Pt
BTSRRI S 00, THRIE R G . N0 G2 18 UG Ot L din 25 15 14 7%
pHAz, AR e s ARt R L BRI AR . IR EOEE RS,
JEE B USR8 2 ML AR ) AR AR HOE B S . XISREOER RS
T RGBT BRI . JCERIR TR DI O . RS A B IRSTR LM RS
R 2RO R IR RGN TR AT LA AU ES A 25 R H B il
PHUEPGRYS, B RGN AL SRR, A ORI E ST . SR
(568 325 W PR (VIR B A B 2 SR A5 I BB DI O o — Bt ISRy, VRSB
SRR RSP, WA TR SRS RE R U . FEARIREAEE T TAERY LS
PRI, o PR S AR R R, RIVBER Gl N AR S R BB 2 (R e A M e £
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T, RGLH SRR R . CRAE 4, 2018; A4 4%, 2010)

AIMS B G0 FHE H Ar g Mgl 12.32um 35 EB RBAMEA I, i
BEATE LA PH I B 1 3 TN Py A0 BB, (I Bl e S BRI IR A A o 41
o FEPLLANIEEL, SZLLAMTIERI BRI 0, MW dRAras H o 2R T
WAL R 2R SO, LS IR R 1, b SE MR I EAS L . A
It AIMS B Gl 2O AT A B [TRANTARHOE . WEZRBOCHEIGR ST, &
5 JE IR 2 e T AR 2R RO

22 FRELHRESEF

ARHOtHE L RERORFGE, Tl o R 28 O RE & 70 M i A AT s i) B il 2L
o il E R . BRI RS EL R B R, HR R A A O R R
G A RRARRIE SR AR A B AR . BRI A STHRNE, BERE
ARG R RHOCTECF RGN R BERAL R AR, AT HAEA [ 180 04 S gt i
LA T, IS HE PRI RO G 25 IR 2 A1 S5 R

22.1 HEufifEE

1) FE 5T
ST M RGBT AR B A ST, W T B AR RO LR RE
How SO >
M =22 (2-2)
dA
H do LR R CE R, dA IR ER, RERE 2-4 B
o BEATEEEAAIRE ph/(s - m?) BUEFE R AR Ix (Im/m?).

‘$d®

St/

Pl 2-4 LA SCARSHEE R B i

Figure 2-4 Quantities used in the definition of exitance

2) HR IR
WMEZ E Tk Az BRI Bt R, R T eER 3K b
RGO, AEZREDE T, T SRR E A R R, T DA T RO

10
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FELRIAS b B o A I . g SN
do
dA
B W/m? 5 ph/(s - mm?) . A R S B R A ME— X LG R T TR
7.,

E

(2-3)

do

Pel 2-5 HICA o SCARME S Py Bt

Figure 2-5 Quantities used in the definition of irradiance

3) s (L)

Rl LR ATTE AN S AVA N EE DU b i NSO N e -l v d 1T U
A7, 5 T8 T CRIARETT ), RES T4 1 S LR A AE B A E S 1AV T o) By 2>
GikERE

4’9

" dAcos(9)dw
Hr, do BMNICIERIA TR d A cos 0 KSR SR do IR TR
WK 2-6F77 . BiJg W/(m? - sr) 5 ph/(s - mm? - sr)

2-4)

n 1
da—N 20 __—dp | }
dAcos(B) — do /

-7 |
Pel 2-6 JT1 152 SCARSERER Py Bl 4

Figure 2-6 Quantities used in the definition of radiance

(Fest, 2013)
TELLONRGEIIITT, W HISEI AT RO MRS Ly BV SR T P 2
i, RN T Y RBHERFNK A F IR N

C

L) = e GoaT) = 1]

2-5)
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B ph/(s-em? - sr-m), HiHt, C; = 5.99584 x 10%2 photons - m>/(s - cm? - sr),
C, = 143879 m - K, T AyGIREIEE, BAIFF/RC (Sagawa et al., 1979).

222 WEEET sy R i

OGS & — NP k2 ERAHEAER R 2038, O8RS, suss
YIS . A 07 B2 BSDF (Bidirectional Scattering Distribution Function )
(Bartell et al., 1981) Az Lt TR, REAEHRS I 2] B4R 1 058 555 7 el sk
SPRRE, SAPRLRIAAE R . AGTEC . MRS R B K. I BSDF
BAE A A B A I oA SL I BRI AR T, B B R AR BT
Je s B AR BGE AL . Mo SUZ T, BSDF SRAE A G E AR T ) HUR 6 5 5
SASERENIE, ek AanT:

dL(0;, $;,0,, py)
dE@©;, ;)
Kb, 0, o B AEASICLA SRR GO, 05 ¢ 7 5lE 5 CL P EUH
AT, AL RS R MR, dE SR ASTRRIRIE .

XU IT ISR 5311 R AR T LA 5% 227 B AN 1 2- T s

BSDF(0.,,¢.,0,,¢,) = (2-6)

A5t & — TN

(“i’pi) x

e

a @252

Pl 2-7 WLl SO 53 A PR ARG LA 5% Fons R

Figure 2-7 Schematic of Bidirectional Scattering Distribution Function Geometry

F B AR T R PR Yy PR A5 (BSDF) I, i DASCHG I &) >
BRI, Sl BeA SR T RGR . SRt RS, AR ST
FHAENLRIC R, B e e AR R B ARSI, ALK
BEHUE. FIEE . RIET5Y ORI« 25 R RRLS | A A EIH
F B A8 B T S B S5 . BSDF B RS B I B e & 28060 Hr s
HERATE, SORTHY 2 BSDF AU RS TR (L 5l 52 i) 20 40l
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BSDF 445 FI T4 38 F2 11 2 S5 R P 0 8] S 359437 b %% BRDF  (Bidirec-
tional Reflectance Distribution Function) . #4817 BH A5t 28 11 125 5 B0 4R 10 X [a)
BT Ai K4 BTDF (Bidirectional Transmittance Distribution Function) DA M4
R 9T B S 1) £ 540 76 BB % BDDF  (Bidirectional diffraction Distribution Func-
tion) (Nicodemus et al., 1977), ¥£ AIMS Z<80G0 M, 2% & BRDF #1 BTDF,

X[ S 53 47 R % BRDF J1 TR 00 BRI, 8 SCHAEZE € AT
i) b, BRI TAIAR B SR THI AR ST 1] b %) S S 338 et 5 9 3R T H W B ) A S
Sz, Beeksdoy

do,(0,, ¢,)

BRDF(8,, ¢, 0., $,) = =7
(0;, &5 05, by) d®;(0;, ;) cos 0,dQ, e

Hor 0, ¢ RASPERIITINA, 0,0 ¢y RIIEHITT A, dOg J2 U5 10 5
UHils, do; @ ARSI E, dQ & TSR .

Xt AIMS B g 4R i wEA T AR RO A, T PAM ) BRDF X 283 Ik
BEAE R R A S — 2 Sy gl e (B AOEHIEAR SO r Uiy
PEVEATHRE, W HER I AT E BRDF 244, T LSRR ot i 1%
R AR B 21

XJi) 125454 73 A1 B &L BTDF Tl e &y so e AR 1, 2467
HERIASNTT IR, BALR B C R B ST ) B R S S 0T
PHEZREI M AT STE R e, Bersahs U

d®,(0,. ¢,)
BTDF(©;, ;. 0, b)) = - @i(gi’(;)i)’c ostet Ty (2-8)

HrA 0, ¢, RFBHOCH T, dO, 2B Iy pARST R, dQ, 2iEH i
IS A

KT AIMS R48 LR A% I, BTDF AERSIhA 2 ek dbid B, #1014
TUPFI TR DL, DABOCERAEA [F] O Z (B i AR, A PEAG AR RO exT
ARG AR A 0

X T RO R0 SRR, WR A SRR (TIS). B2 STET AL
S5 ) b R R e S ST RE R Lt . HAE%5 BSDF {6k BRI TS S
NiOpiE

2 /2
TIS = / / BSDF sin(6,) cos(6,)d0,d ¢ (2-9)
0 0
TIS 552 R MR R UIAH G, TIS {0, RUIRMXDEREL D, 6%
FENH o R
223 iEGHER

ST A2 i LR AR S o ) R A IR, AR ORI
SEY PR S| AR RE AL A AR . S AT S A i RE AR TR AR AT e HO TR
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Jer RGP RE R AL AR, A PEAE AL ROEXT ARG IERERY R L il AR
] SR B A SRR I o

[ 2-8 PN T [ R L s B . AT dA Ml d A, Hh
N Ry, YRS HLDIELICHA AN 0, 1 0,0 25 IRETEITHIC dA, L)
TSI N E©;, 9;), T dA; RN LiOc. @), Ht 0, 0; HHITCdA,
EAGER AT RTTL, 0c. oo NI dA; ERUHERIBE AT A0, W
G dA, 3Ok BT d A, PR SE & -

dd, = L,(0p, ¢c)d A, cos(0,)dQ,, (2-10)
cos(8,)d A, cos(6.)
=L (0c,pc)dA; z 2c < 2-11)
RSC
L.(65, 0.)dA, cos(6
= L0 20) by pyaa, L2009 05O (2-12)
E;, 9, R%c
= BRDF(;, ¢;; 0c, pc)d P (0;, p;)dQ,. cos(b,) (2-13)
= BRDF(9;, 9,30, 9)d®D,(6;, ,)GCF,. 1 (2-14)
AR ARHO G I A R AL T R
d®, = BRDF(0;, ¢, 0, p)dD,(6;, ,)GCF, .z (2-15)
i (0,)d A, cos(6,)
cos cos
GCF,, = —— e
7R,
GCF,,: Geometrical Configuration Factor - JUfi[ AR E -+
dA

o

Pel 2-8 1hi 7 v i 1 A s 2 P

Figure 2-8 Schematic Diagram of Radiant Energy Transfer between Surface Elements

WA R R Rl (2-15), FIARAHOCI RN =4~ K7 1)
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(1) BRDF/BTDF: BRDF/BTDF K[ fefe 2, Hulfe/REmu), BIR AR
K ik BRDE/BTDF {H 3R 241 8L Bl ana] DAGT e 48 4540 S5 3547 J6 € FHAR 454k
W AR T ) PSR 38, 2 B A 0 a7 I 55 i /D 5 1 S T 1) S B IR

(2) D, FEHOCIEMFAAEL IR L —E A4 H0RERE @, Hhe B ET—
9t GCF,. AEBILHOCIEAIRIHIRE, &, AREMAZE . BIANR A = EE 4
BRERIGYR, A A T B E M GCF,, &Y

(3) GCF,.: GCF, n] DA Jl/ VT AR . B A GG ST R 0, 2
ZRHOCAN R AR O FRAY . Bl AEEOGEE R BE FINEGES, iy B b R
RHOGERRRAS, BIRHAZ #A3 (Nicodemus et al., 1977; 224X, 2016; jk K—,
2018),

23 FEEHISHTRIE

FHOE TR — R ARG RS, HH R e IR A0ty
RGP LR ML, AT RGBT AL AR BT . 8 T AR
JCI TR AN EI2-9(Fest, 2013) FR . BAGAE: H5EHIE RGEXAHUEHTR K,
BEM BT R GERIMIAR S, FRENL AL S Aot e B AN R A B e BOE o e 2
G RPHEZREOEKF, QRN R 20K, WA A SR iAl, [OR i%ad
FEEL R R BRIk Bl R )G, FERRE IS A UE A T, AR 2
TR EOK

AIMS B e B e AA £ ' et &k, RGBT 5T
FRE T ARREOEE N, i B e T R IE S O A SR B Y B SR I
ARGEE T IRBOEI I . AR ZREOE AT H 19 2R R 3T
TSR B2 oK, S B Gl RS IR, S e B Biis T
ARHOEE IR A TE T, IIREOE T SR = R G R . 2R
ROE TR, AT RGBT, TR R RGUEEL, SedaBil. £
ARG AN

23.1 REFEEE

AGEBURAAOC TR, T A O A BRAE 2RO AR
WA SRS B LA, Reah 2] m e oo+ S PS4
AR . RT BAOEE5 BEJE E SCHA BRI, AR es bR I S5 St
AR, HUBES A 2 TDRLRE 2 55 240

R GBI AHOC T B, AT R AN L 0 03 0 T R SR A L
TN R E P F5 DA RGNS . AT BT R A RS
JUAZ A KRB 5 M ZEMAX 5 CODEV S8l it -, XA
REDA PRI ) R P . XTSRS, 575 IR LATIAR 5 R w5
PRSI B E PA SR I IR ZE X R RO A AR T AE S o
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1. Define Stray Light Requirements from
System Reguirements (11)

i}

2. Design Optics (8), Pick Surface
Roughness (4), Contamination
Levels (5), and Coatings (7)

i)

3. Build 5tray Light Model (3),
Add Baffles (9) and Black €
Surface Treatments (6)

v

4. Compute Stray Light Ferformance
(Detector FOV, PST, etc.) (2,3)

Requirements
Met?

5. Build and
Test (10)

Requirements

Model Agrees With
Met?

Test Results?

Yes

6b. Partially Done, Add
Stray Light to Risk Register

)

Pl 2-9 ZB0E LRER S
Figure 2-9 Stray light engineering process flowchart
(Fest, 2013)
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232 FRZIEIF

JEEGBIL 2 RO AT AL LB, A B SAE G R G P AR i
e, RAHOEHRAC IR BRI A R S

BT IUDE I, WIRBOCHITEAEIR Sk, R IRIT e SO e M
RURARZY, XPGERAERA G2 IO . HURES ) A H E i % i B T 8 T
B AEEIBIE AR T, BAFS U RGBT BISOE MBS, A S IR
SORA S P HUN BRSO, BN, MR3EAPEHY BRDE/BTDF 2441
SEWEHERI T 0 53R, RICAA R S R BT i

JEEIBL Y, REOE TRl B SRR it Ak ok e e AR
TR AIE . T REFESE, Hrb, Je St R G L R R B & 2R 1
Bt g5t W A SR A e BEALEY o 05T 2 I8l — AR BENLATUH AL
A A S R HAE R RDOLRE R, BRW R L IR AR, X a7
KRR RCEEEE, WIS ARSE, TR ERERNGUE K, MREITE
R, FITIRAG E KIR ATt

233 HIESH

BAR A2 A0 iR T AP IR, BN SO =L i AR
PR BUA IHEEE, IRABRR BT G R G0 R AR R -5 S R BL R
I E SR LB IR A R AT R, BN LOoRIE (SRR TR . AR
TOPFEC)  feilitAs (BN . ZUCHU) MR A (RIS 3R
BRI SFYE I TS

TEEA TR, T RARROCE L . 2200 BARE T HUESF O
b, WS B PPAG AR HO R I HON R GEE S 0TI E s s Ot ETEIRA
Y RER AR, U RDRS HE 2 LA HOEHY 2R IETT 1], J5 S 4 ] SR Y
il PO BENTR . BEOL, OISR ik, BN RGEIEIR R e ~A oot
RIMHUBESE . PPEHIT S #3/Z BRDF/BTDF 240 K AL i, WLEARHDEA T
AR SIS T, TR EEZIR R A S S AR RO Rl B N TE B
BEMT A e RGP BT SR IR E IR Bl ) et T 1)

234 RGETEM

TEHOG AR T, TR GEBE A Wi BE S5 A g R, e
BRI G RGO CK BN REETE . B —E RS Pk wEory
FPRiE R, AU RO R ERE G FRE MR, TR is s aoti i
RSB B {IPE . FEARHOE TSNS, H 525G HAERR . 4
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L SRS 3
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W AREOEIN R B8 10 L de bR, HoE IR RSN NS 0 AL
IR A NN R GG BT, BIERIM ARG 5 R E,(0) 5206 RS
ALHERIRRE E(0) W EME, HFREA N

E, ()

E;(0)

PST S5EUHRRIE T, HOMTT A A EER ARG TAREBL, Fm )t R GERR
RO RE S AY5R5S , HAEBUD, YR ZRBOCHIm SO ol {5 AR
(4 ASAP. TracePro) sk &M IR [l Bl A 1) PST fEFF el 2k, W] B0
R GEAE AL 05 T R 28 O L B i e

PSNIT J2& PST {)—RhRfkIE 0, WAk IH— 0 48 46 I NDI, %7
WIES MR RS o5, B PR R Eq., S ASTEIRE E\. 1Y
PAE, THRRHEFE A AL A (0, @) IR gL, Bl

Edet(e’ ¢)
Einc(g’ d))

PST =

(2-16)

PSNIT@,$) = 2-17)
2. I EHL
ZEFRE (IS0, 1994) 2 W] WL AR 2R 58 Hh A O RGO LE B 52 1 1)
ZMgE5hR, ® R

E
VGI = - ‘I‘tE (2-18)

out in
Hrp Egy e TR ar EARHOCHRITREZ , Eyy 20 L H bR s .

Z6 AR WOE S S R E . A 2-10 Fras . T ISE R IR IR 5 B A
ME @GR, TP RBCE RO, RoFS TS R/NTE, it
I, G AR IR N Eoy, ARG R EIE R AR, PO AR 11 114 e
€, 153 Eqy + B, SEMITRARRMZICRLL. IR BOEIR M 7 A0t
HAME SRR L, AEBONORZSHOETI0BUN, T2 WA FAL. s
KA RS I AR BOLERE DAL

3. fEWkEL

fEMEEL (SNR)) RLEIIEE R E S BRI OHER, 2 SO
s OGRS A R 5D S MR RS A A 455 N B U (B2 @ B), I

PS
SNR=10log <Fn> (2-19)
SNR W] i 115 5 4 A ul SE AR AT . FESRHOEAHT Y, M A S 1 ) 2 [
FWEFS R ZHOET | AR AR MRS ) R SNR B2 RO T 4280t 5515 5380 fE
Sinsgm. BN, FELAMSG RGEECR ORI, Ik SNR A G852 H AR E
BWIREOCI SR, JoIR S R
4. ZHOE
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Pel 2-10 ZE R EMIA
Figure 2-10 A veiling glare test
(Fest, 2019)
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SLR = (2-20)
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%o B ERGEEMEAL, WS MREOE AR, IEEBaT (A
JEEMILAL . BOLIRZIT) B4 UL -

LR R HE T A SN ZR O R BE 7. AR AR B Sl S fr
MRS, 2 1T/ DB AR TOE Al . (51 HLARARTE X IR 25 ot
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BT AIMS S8R A T B R A tkit, HAR0m ik S5&%
[FAR TR R MR R AL RGN, FHDEF RS B RS
RGBSR ToHES s A T X5, FEZR RO E =AU LA I A
M PRI 225 ST R RO CEE B AR HOERME , 7T AIMS BEnEii s
BT S LR 25

[l RS O DX Ry, S5 EAAAE PO R R Gt
P B GRS BR PO MRS, ANPGRS S APk . X R A B X BRI E R G
FRHOEF=AENLE] . ABREEAR S BT S R A HAT, B AN BRI 5T
WiRh RS AN A, 4 NVST. CLST. EST 253 i Rl4hi%iT, i GST. DKIST.
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Pel 2-11 R ZSE-NVST ¥ £5:
Figure 2-11 Coaxial System - NVST Optical System
(https://fso.ynao.ac.cn/public/device/device.html?type=nvst&v=320d491c)

[ il AR GE LAY AI N FHO DR RRAR R, XA B ARG A R L T R
(EL RO BT A5 A (R L o ) B 5 4 B B0 S S PR M) A A O 2 2k
P JCEARTEFE YR KA SO S RO S, i AR AR AL ELE b Tt
Bt 2222 RS B A A s RIS . Al B R e st s, U E
SEMLINECR . P, Rl R SR AR RO M i R R TS B D SOt
TUPF AT RO RE A er A o O b S S ISR B, %R
FARROEHTIINE R . (RBIF 25, 2013; JLIEHE 45, 2019; B4, 2006)
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52 & JRHOC T ERIE SE G

B A e A B B D, AARIE BUD TR RO, HAE
XEFRAT SR AL TR I A N R Ok . OB S B A LN HES ) S 8O Z U
RIUR I DU AT, £& B ATAEL 2 BT n R IR A BE BRI AR ) e 2k, X il
HAHOCERARMELATI . [FIBF, 25l R GER G2 T B n R R ks 3 R il
i, UMRZER AR RIS NSRRI . (Stauder, 2000; B 5 # 45, 2010; K15
45, 2014 TR A, 2024) B ARGRIZRHOL TR R T AR BRAEX R R R
TCRALTEATEN:, PALBEIR JR G5 2R ORI ATAE PRAETT 50K EE A
[ b4 1 T 5 2 S i AR G AR O T IR AL

Tip/Tilt

2-12 B Z5e-DKIST ¥ £5¢
Figure 2-12 Off - axis System - DKIST Optical System
(Rimmele et al., 2020)
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AREETTRGEH IR T A0 TR R REE , AUE . %A RO BILE
LAy RATF, Gi G ATO S EAYBES R, XU HUH 711 s A S i G A it
R, AR BOL AR, SRACREOEMRITAR T B M KRG, Stk
B B A RBHEETN SRR A R, TRIT — B 5 BZREOL iR . B
JE kT TR -5 B B AR AR AR O AT PRI 2R, B AIMS B B H ST
NE, N HZSEOE M-S I SR e AT -
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FIFE AIMSETRRHFEE

FESEA RGO M, RGBT 2R G R PR ) 5 3 A 4 R 14 T 2L
Bt YeAAICPERI R R AR SR, VAR MR RSy, #R AR
Wi 35 2 OCHT P AEALH 5 A R A . S0 AIMS BRSO, ASBFFEA
HELBOTSHE MBI NG, (5B ASAP ZRHUE Mk A =l R
GRS IR SEZREDE PR AL I SE A S S T SRR R . AT RS
filiid AIMS BLEHRDEAR G PURRSE . R DM E TR, Hr g
v T R R ST

3.1 AIMS BBiZiEEf

AIMS B fie Fbr 8 & L M T i gL /N BOR B i BHF e, CE T
TR VYN AR 4000 KA FE A5 1L 180 X SOULI B3 (Bao et al, 2023), 4
E3-17R

~~~~~~~

Pel 3-1 AIMS BLnEasc ik
Figure 3-1 Diagram of AIMS Telescope
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HMBAG S ICTENLIN DA K AT WIS Eh e . BB G R GE AT A A5 5ot
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HE B AR G0N A T R BT B O E AR A8 S S ) T B A A R A A B s L
F ARG KRR T REE A, S AEE s, G fEE R
ST b Gl FE T BB B A R T e . RIS 0o 6 N, 05N
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Pel 3-2 AIMS BLn e e A it skl
Figure 3-2 Optical Design Diagram of AIMS Telescope
QL5 ,2023)
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G IO BT B ARG e . B AS AR, A IGIE S I FEYE ASAP B Hp
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TE ASAP 3 ip i HO 0 RGBSR EAE RN 7 ¥ . — P H 401 ASAP 2K
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3-3 AIMS BBt RGN
Figure 3-3 The optical system model of AIMS Telescope
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2020), PRAGRIHHIA 4 SR AL AR AR B B e R R AN I 3-4 v R FEREIT 7N, %0 W T fi
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DO @

DO @

D D

DO @

DD @

DO @

Do @

st x
st v
st z

.08000EA0RE+00
.00EEERE0RE+00
.080VERERLE+00

.0000E0A0RE+00
.00EEERE0RE+00
.080VERERLE+00

.500000000E+01
.00EEERE0RE+00
.080VERERLE+00

.00E0ERE0E+00
.00EEERE0RE+00
.080VERERLE+00

. B00EERO0RE+00
. B9000R00RE+0
.B200OPOYAE+E0

. B00EERO0RE+00
.B200OPOYAE+E0
.B200OPOYAE+E0

.00EEERE0RE+00
.080VERERLE+00
.0000E0A0RE+00

F=iE R11 R12 R13 X
R21 R22 R23 Y
R31 R32 R33 Z
1 1. a. a. a. E+08
Q. 1. a. a. E+0@
0.0000000000 9.0000000000 1.0000000000 0.000000008E+00
2 1. a. a. a. E+08
Q. 1. a. a. 5] E+0@
0.0000000000 9.0000000000 1.0000000000 0.00000000BE+00
3 1. a. a. 5] a. E+08
0.0000000000 @.9659258263 9.2588196451 9.000000000E+29
0.0000000000 -9.2588190451 9.9659258263 2.0000000068E+03
4 1. a. a. a. E+08
Q. 1. a. -1. E+03
0.0000000000 9.0000000000 1.0000000000 2.200000008E+03
5 1. a. a. a. E+0@
Q. 1. 9. -1. E+83
0.0000000000 9.0000000000 1.0000000000 2.200000008E+03
6 1. a. a. a. E+0@
0.0000000000 1.08000000000 9.0000000000 -1.000000000E+83
0.0000000000 9.0000000000 1.0000000000 2.000000008E+02
7 1. a. a. a. E+0@
0.0000000000 1.08000000000 9.0000000000 -1.000000000E+83
a. a. 1. 2. E+02
Pel 3-4 2 Jmy A KA Bl
Figure 3-4 Diagram of Global Coordinate
cos sin
6, 0 0,
y = 0 1 0
—sin cos
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Y 4H s Al .
W x — y — z WP, 52 R e R
R=R,R,R,
cos 6, cos 0,

= |cosf,sin 6,

—sin Hy

sinf, cos 6,

M1

Element Tilt

prime focus

(3-3)

(-4

sinf, sin 6, cos B, — cos O, sinf, cosb,sinb,cosb, +sind, sinb,

sinf, sin 6, sin 6, + cos 0, cosf, cosb,sinb,sinh, —sinb, coso,

cos 6, cos b,

(3-5)

i I 3-4RAFH BE AL IERE AL R, TH AT EIAE ASAP B 1F i
TOIFE x — y — z B el £ 5

9x = atan2(R32, R33)
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Figure 3-5 Model of the Telescope System

FRE RS S BB RE I X TAE, NIIEBIAE M, RATERIA D
BPATIEA S BRI R G0, FEAs B R £ S A 1 YR B 15 1 0 4 1 3-6 T 7w
RMS /b, fEEMVEAARGEEL, 5 Zemax WIIITHEREEW G, B PR
H i SR AL A BE A AN 3- TR R
o Jikh&Z 5

Pl 2R Ge 1 ASAP BN E3-8FT R . NI AR ERPE, FRATEI A 02
FATHEAS BB s 250, WEIFTR A ASAP BBUF] Zemax A H M6 H 46
PHEEXT I, HATE Zemax JFAG1HH, X 7B EAE K 70.34562 mm, Y J7
]} 64.98854mm; T ASAP RZ R (K YEHE R ~FHE X J5 161K 70.5898 mm, Y J5
24 65.1640 mm. 28, X FIMXHRZE N 3.5%0, Y Jra MR ZE N
2.7%o, 1574 i M6 [ BE A1 K TR
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- 3 FOCUS

Least Squares Focus Calculation for 8821 Rays:

X Y Z
Centroid Peint ©.4914192E-1@ @.6278325E-04 -300.8866
RMS Deviaticns ©.1841E-04 8.1998E-04 2.2626E-25
Mean Direction €.0220088 @.e98751e@ 2.9950124

Total Flux = 8@21. RMS Blur Diameter = @.5446524E-04
Maximum Ray Angle from Mean = 2.859% degrees, F/ 12.81 » -B45% N.A.

Pel 3-6 % L Al AR LS DL

Figure 3-6 Situation of the Gregorian Focus

Pl 3-7 s ML i AR A o A

Figure 3-7 The energy distribution of the Gregorian Focus

AIMS T R ST i SO B M3, M4, M5 Al M6 41K, H 320 fig 2
WERGHEL G | SR T I ARG T RS . M3 Brlf 2 B R GRS
RGBT B B B S S5 M4 |, M4 Rt&in | 32 MS 57, 4 M4 U
KBHYEER S e e i) i FE R ) A, M4 p e £ s SR L R ML R RO, Il s
AT M6 IR TR T5 . MS F1 M6 Bkt sk {5l ey, HATRIHE& S
7 AN ) B
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vl mEshas
Mé | /
BEH ----- T
M5 M4
M3
pRvEs !
Pl 3-8 i Z BB P

Figure 3-8 Model Diagram of the Folding - axis System

Geometrical Ray SPOTS -

48HT: 80.0000 K

" 7EF: 80.0000 =K

Pl 3-9 BEORUFE G BE VP M6 WEBESy £l
Figure 3-9 The spot distribution of M6 in the model and the original design

3-10 ASAP Eiirfr M6 11t 53 APl
Figure 3-10 The energy distribution diagram of M6 in the ASAP model
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o il &40

AIMS B R FH P2 NE5H , AR PR R AR vh 75 [m] B 9K 3l o7 A A vy B 2
PAGREERT HARPIER B H0°F- X A LS AR A 37 28 B 2 [ e 1, e 84T H E
PRERHT, P2 EAIRT T IRE LB 2 A WrE A, RSB G 2 R . B
GLim A P SR RO R I AR, R E . TR g, i
1 ST SR B ) 2 2 7 1 DA S BRI 9 B B %Y T S B TR O AR A K R
FREX RIS T L7 1 IS . AIMS BEe48 R T —Fh oI e By
F—— HBENERSGE, P TR E R R R RN E R S IR PR (Junfeng
et al., 2018)

TLBEIY HE R B ASAP BBUNE3- 110~ , NI TERI R ER M, T
BT ICAS B E G R 40, 76 1A A O GTE AR Bl an 1#3- 120K
RMS SN, FEAMENLRGENL, 5 Zemax BT E RS EW) &, BAIH %
By A £ A P ORI ) BE R4 AN B 3- 13 TR

RS T S (SM1, SM2, 5M3. 5M4. 5M5) ZHA. SMI1 5
ASHCRS R b, A =10 R SM2. SM3., SM4 R H UfE 3
SMS5, feZi SMS R GTRRFEAS TR EDOEH . BT T0TH SR RGO B 3 B AR
FAKCERREER, A3 TAEHRIRAIH B ROR . SHBR PR A G GRS SRR
)2, SMI I SMS B —TH RS0 1 SO B AL 1, HyAZe it 4
SM1 1 5SM5 ) AS R 36.2° B, BEAS TLBEIH e R GEA 237 A B A -

5M3

Pel 3-11 1o Badi g Bk Rt

Figure 3-11 Model Diagram of the de-rotate system with five mirrors

o fEFLZGE

HEE ARG RN E3-14 7R . #EELARGERINE A2 RR B a) R Rt gt
TEE, N RIAE R AT ARG s SO B M7, U
Bi M8 FIEEEE M9 dIpl. Horfr, M7 NfEEE 141075 mm (@il e, HAE AN
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- FOCUs

Least Squares Focus Calculation for 38765 Rays:

X ¥ z
Centreid Peint 71.83734

392.2161 2381.645
RMS Deviatiens @.929BE-@3 @.98B71E-03 2.1832E-03
Mean Directicon -2.0200020 2.2957656 2.9%5011@

Total Flux = @.7855E+@6 RMS Blur Diameter = ©.2718959E-82
Maximum Ray Angle from Mean =

= .4989 degrees, F/ 57.42 , 0E87 N.A.

Pel 3-12 rpr il A i i 0L
Figure 3-12 Situation of the Mid Focus
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Pel 3-13 v [l 4% i fiE 40 Al
Figure 3-13 The energy distribution of the Mid Focus

5 rpal g SONHEASE BDGE N ME B . M8 YL RE RS [\ 24848 MO, T M9
WURE-HE EL S AT SO B A 6 EBIAR LS, RER AT M9 4.
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M8

MO S

Pel 3-14 HiE L R BB
Figure 3-14 Model Diagram of the Collimation System

HEGIE ASAP ZRHOGRAL K MERGYE, X MO Z i) R G AT 3 AR BRI
FATEEE MO FKTH B E BT LU . B3 15 BB T MO Kb e
IR R EHE D TG . 75 ASAP SR{EEF GBI, JEBERY 25 [H] A ARy
(=77.4796,642.2137,5375.5599), %/ BSH5 Zemax JEHEU Y M9 LB
BEIEAEVE . TR, Zemax JFIRIITH, SUHEAE X A Y Jramy
RSF4 514 35.35946mm Fil 24.9926mm; i ASAP BRI [{EBER SFHE X 7
]2k 35.5574mm, Y J5[a) 25.0925mm. 2318, X 7 [ A iR 2K 5.6%0, Y
J5 AR R ZE R 4%0 . BRI O, PN J5 o] _ERERER T 22 Fetls )N, SREH g
S ASAP ZHHOEAR AL 5 R G Zemax T4 R E VIS, WA R G H
SREPE, AL MO I RE R ATEI3- 16T 7R

Scale: 34.0000 Millimeters

s . 2 an9fale: 44.0000 Millimeters

3-15 BERUREIR B D M9 RDEBES i
Figure 3-15 The spot distribution of M9 in the model and the original design
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3-16 ASAP EXirp M9 18 HE 53 A1
Figure 3-16 The energy distribution diagram of M9 in the ASAP model
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% 3-1 51 ERGOTIHL AR
Table 3-1 guide optical elements

TEHAFR BR/mm EHE/mm 14/mm JEERTE R AR
Ml 4000 1000 1100 -1 o
M2 708.33 209.88 220 -0.444 1k
M3 A / 60 / i
M4 1363296  111.89 124 -0.4936 sk
M5 S| / 98 / i
M6 T / 98 / i
5M1 SETH / 140 / &
5M2 SETH / 130 / &
5M3 T / 130 / Tk
SM4 ST / 130 / Tt
5M5 SETH / 140 / &
M7 2813.457  446.88 200 -1 14
M8 T / 160 / Tk
M9 - / 55 / Ty
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Pel 3-17 £k i H5e B it
Figure 3-17 Design Diagram of the Focal Plane System

AIERGES 8 -10pm R R G F IR ERK BT, A AR SRR AN A 3-
I8FNFE3-19F7k . XA MSER S, hfaifeatrd e, RES MG IET
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Pel 3-18 nf WO R GER P
Figure 3-18 Model Diagram of the Visible Light System

Pel 3-19 8 — 10 pm FR G BiIPE
Figure 3-19 Model Diagram of the 8 —-10 pm Imaging System

Pel 3-20 FTIR piij EOEHE Y
Figure 3-20 Model of the Pre-optical Path for FTIR

AIERR

Pel 3-21 PRUALE Ba P (R R GBI
Figure 3-21 Model Diagram of the Ideal Lens Alternative System
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32 AL ARk
Table 3-2 Summary Table of Optical Components of Focal Plane Equipment

REGHR JefE£AFR % /mm JEEE /mm (142 /mm EIS2GTER kL
R A B R S M10 TR - 44%66 - JGS1
M1 DA - 44%66 - ZnSe
fmdRsras P - - - -
L1 87.226 7 54 -0.2761 ZnSe
222.484
L2 215 1.5 14 - ZnSe
31.686
L3 -284.489 16 118 R AEBR I ZnSe

4 Fy: -1.755E -8
8 fr: -4.058E - 14

-129.224 -
8 - 10pm {3 £ 55 L4 132.397 5 62 - ZnS_IR
95.718
L5 14.277 6.5 62 - ZnSe
1265.585
L6 ST 35 24 - ZnSe
L7 21.131 4 16 - ZnSe
-120.134
L8 -36.705 2.5 16 - ZnS
66.045
Brucker YCI N RIEEEH R4 WMiRatrss T - - - -
L9 86.973 4 39 - ZnSe
225.379
L10 -641.287 13 110 R AEBR I ZnSe
4 %r: -1.855E-9
8 Fr: 1.369E - 15
-266.315 -
PN AS Mi4 ST - 70 - SILICA
L15 273252 7 54 -0.773 N - BK7
997.453
M15 S - z - K9
L16 1120.732 10.5 64 - N - BK7
92.66 6.5 SF2
-185.935
L17 461.364 7 45 - SILICA
-126.654
R RS M2 ST - 56%41 - K9
M13 RaT] - 65 - SILICA
L11 164.215 6.5 50 -0.596 SILICA
-1584.67
IS ST 30 30%30 - SILICA
LI12 27.133 35 28 - SILICA
-29.866
L13 -74.078 6 34 - SILICA
-50.967
L14 42.074 5 27 -0.783 N - BK7

340.335
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Figure 3-22 Design Structure of the Telescope
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Figure 3-23 Mechanical position information
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Pl 3-24 ATMS B 531 AR fAs iy
Figure 3-24 The Body Model of AIMS Telescope
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Figure 3-25 Physical Diagram of the Thermal Diaphragm
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Figure 3-26 Model of the Thermal Diaphragm
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Figure 3-27 Design Distribution Diagram of the Focal Plane System
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Pel 3-28 LM S
Figure 3-28 Physical Photo of the Fourier Spectrometer

Pel 3-29 fiim GBI
Figure 3-29 Model Diagram of the Focal Plane System

Pl 3-30 wf WO RS ERY
Figure 3-30 Model of the Visible Light System
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Figure 3-31 Model Diagram of the 8 - 10pm Imaging System

Pl 3-32 FTIR i B ORHER
Figure 3-32 Model Diagram of the FTIR Pre-optical Path
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Figure 3-33 Model Diagram of the FTIR Box
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Figure 3-34 Model of the Dome
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Pel 3-35 AIMS BLBE 90° ek
Figure 3-35 The 90° attitude model of the AIMS telescope

3-36 AIMS B 60° Ze AR
Figure 3-36 The 60° attitude model of the AIMS telescope
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Scatter Model: Diffuse Metal
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Figure 3-37 Scattering Model of the Diffuse Reflection Metal Surface in ASAP Software
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Pel 4-2 AIMS BRI e 2k id ik
Figure 4-2 Reverse Ray Tracing of AIMS Model
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Table 4-1 Key Surfaces of Visible Light System

A 4-1 v WOE R G % B

Object
1

16
22
30
72
98
114
116
118
119
130
131
132
133
140
142
143
144
146
147
149
150
153
155
157
158
160
161
162
163
164
167
168
169
170
172
173
174
175
176
177
181
184
185
190
191
192
193
199
202
203
219
222
223
224
227
229
230
232
233
236
238
239
287

Rays
2
7012
24

32

37

54
388
853
55953
8376
2342
5266
8
6633
6
12394
10868
55
4509
5798
860
1680
75680
3783
33058
7496
992
56906
1633
6
14758
11163
1170
233981
322
2179
173
3247
12479
78553
63700
11
15404
4475
36

44
304
1230
8598
94
1687
6052
219
595
2497
236350
193512
20076
76346
600
333
39
108
92

Flux
0.1935909E - 05
0.9515408E - 02
0.2445359E - 04
0.2795452E - 04
0.3232242E - 04
0.5791640E - 04
0.3389486E - 03
0.7451627E - 03
0.6968986E - 09
0.7799824E - 10
0.6477604E - 11
0.8963345E - 02
0.2078805E - 13
0.1015071E - 02
0.2988986E - 04
0.5993810E - 01
0.1705109E - 08
0.8950933E - 04
0.1244255E - 10
0.1567712E - 10
0.1469658E - 02
0.1525010E - 02
0.6251812E - 02
0.1435019E - 02
0.2938923E - 03
0.3174848E - 01
0.4209376E - 02
0.3151236E - 01
0.6599404E - 02
0.2988986E - 04
0.7320108E - 01
0.4864383E - 01
0.1351847E - 02
0.4868885E - 10
0.7589808E - 10
0.1358073E - 01
0.1570528E - 02
0.1445824E - 01
0.9911897E - 01
0.7059625E - 10
0.2557020E - 09
0.4611935E - 13
0.8740427E - 01
0.8982207E - 09
0.1527787E - 03
0.1867295E - 03
0.1507987E - 02
0.6101170E - 02
0.4264690E - 01
0.4662485E - 03
0.1209341E - 02
0.4423582E - 09
0.1629071E - 03
0.2394743E - 03
0.3620865E - 02
0.3979108E - 04
0.9572419E - 09
0.3996173E - 09
0.1212685E - 09
0.9340911E - 10
0.1196392E - 02
0.4042833E - 06
0.3096870E - 03
0.3904345E - 03

Name

MOUNT.BASE.1
MOUNT.BASE.16
MOUNT.BASE.22
OSS.TOP.8
OSS.SECSUP.26
OSS.BOTTOM.12
OSS.ARM.11
OSS.ARM.13
DOWN.JIEGOU.2
DOWN.JIEGOU.3
DOWNUJIEGOU.14
DOWNUJIEGOU.15
DOWNUJIEGOU.16
DOWNUJIEGOU.17
DIZUO.KJ.2
DIZUO.KJ .4
DIZUO.KJ.5
DIZUO.KJ.6
DIZUO.KJ.8
DIZUO.KJ.9
DIZUO.KJ.11
DIZUO.KJ.12
DIZUO.NEAR.1
DIZUO.NEAR.3
DIZUO.NEAR.5
DIZUO.NEAR.6
DIZUO.NEAR.8
DIZUO.NEAR.9
DIZUO.NEAR.10
DIZUO.NEAR.11
DIZUO.NEAR.12
DIZUO.NEAR.15
DIZUO.NEAR.16
DIZUO.NEAR.17
DIZUO.NEAR.18
DIZUO.NEAR.20
DIZUO.NEAR.21
DIZUO.NEAR.22
DIZUO.NEAR.23
DIZUO.NEAR .24
DIZUO.NEAR.25
DIZUO.NEAR.29
DIZUO.NEAR.32
DIZUO.NEAR.33
DIZUO.NEAR.38
DIZUO.NEAR.39
DIZUO.NEAR .40
DIZUO.NEAR .41
DIZUO.NEAR .42
DIZUO.NEAR.50
OPTIC.M1
OPTIC.M10.BACK
OPTIC.NEAR.L4.FRONT
OPTIC.NEAR.L4.BACK
OPTIC.NEAR.L4.EDGE
OPTIC.NEAR.M14.EDGE
OPTIC.NEAR.L6.BACK
OPTIC.NEAR.L6.EDGE
OPTIC.NEAR.L7.BACK
OPTIC.NEAR.L7.EDGE
OPTIC.NEAR.IF.EDGE
OPTIC.NEAR.WINDOW.BACK
OPTIC.NEAR.WINDOW.EDGE
JIEGOU.HEXEDGE 4
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4% 4-2 8 - 10pm JRA% RGBS i
Table 4-2 Key Surfaces of 8 - 10pm Imaging System

Objects  Rays Flux Name
14 1 1.9158691E-05 MOUNT.BASE.14
30 7 0.1303387E-04 OSS.TOP.8
72 6 0.1117189E - 04 OSS.SECSUP.26

113 30 0.5530084E - 04 OSS.ARM.10

114 323 0.6014199E - 03 OSS.ARM.11

116 2489 0.4634471E-02 OSS.ARM.13

131 24234 0.5657408E - 01 DOWN.JIEGOU.15
133 10763  0.261852E - 01 DOWN.JIEGOU.17
140 4 0.1010534E - 04 DIZUO.KJ.2

142 5 0.1264168E - 04 DIZUO.KJ.4

147 24 0.6063204E - 04 DIZUO.KJ.9

149 4245 0.1045657E - 01 DIZUO.KJ.11

150 15 0.3986327E - 04 DIZUO.KJ.12

186 939 0.4996058E - 02 DIZUO.NEAR.34
193 356  0.210024E - 02 DIZUO.NEAR.35
203 7650 0.1396070E - 01 OPTIC.M1

250 1476 0.3385331E-01 OPTIC.8 - 10. COLD STOP
252 496 0.4692327E - 02 OPTIC.8 - 10.L4
265 1487 0.1076884E - 01 JIEGOU.6

267 1163 0.118569E - 01 JIEGOU.10

270 3807 0.3689827E-01 JIEGOU.11

271 384 0.3810262E - 02 JIEGOU.12

273 97 0.9699994E - 03 JIEGOU.13

* 4-3FTIR RGO
Table 4-3 Key Surfaces of FTIR System

Object Rays Flux Name
16 107 0.1006762E - 03 MOUNT.BASE.16
22 23 0.1228556E - 04 MOUNT.BASE.22
37 3 0.1485260E - 05 OSS.TOP.15
49 4 0.1988346E - 05 OSS.SECSUP.3
72 36 0.1782312E-04 OSS.SECSUP.26
89 11 0.6023639E - 05 OSS.BOTTOM.11
114 51 0.2524942E- 04 OSS.ARM.11
116 169 0.8369694E - 04 OSS.ARM.13
139 5 0.4704495E-05 DIZUO.KIJ.1
150 36 0.2543841E-04 DIZUO.KJ.12
153 1 0.7210434E - 06 DIZUO.NEAR.1
154 8 0.1882248E - 05 DIZUO.NEAR.2
156 1 0.9403592E-06 DIZUO.NEAR.4
160 25 0.1881798E-05 DIZUO.NEAR.7
164 1 0.4408991E-06 DIZUO.NEAR.8
182 1 0.1948991E - 06 DIZUO.NEAR.12
186 37 0.2667860E - 04 DIZUO.NEAR.30
188 31 0.2429603E - 04 DIZUO.NEAR.36
192 20 0.6456760E - 05 DIZUO.NEAR.40
193 45 0.4234049E - 04 DIZUO.NEAR.41
195 6 0.5645395E-05 DIZUO.NEAR.44
199 57 0.5363125E-04 DIZUO.NEAR.42

202 139 0.1307850E - 03 DIZUO.NEAR.50

203 669 0.6294615E - 03 OPTIC.M1

305 5676 0.5340543E - 02 OPTIC.FTIR.STOP

308 36756 0.3565326E-01 OPTIC.FTIR.L4.EDGE

309 63731 0.6064250E - 01 OPTIC.FTIR.L4. TAOTONG
312 104041  0.401401E-01 OPTIC.FTIR.FIELD STOP
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Figure 4-3 Schematic Diagram of Forward Ray Tracing
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Scattered rays aimed Scattered rays aimed
into hemisphere at detector
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Figure 4-4 Scattered Light Aiming at the Detector
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Figure 4-5 Reverse Tracing Diagram at Gregorian Focus
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Yok (SLR) {2y RALTERR
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ABIRBI) Wned-4-24-617r , KA 240, 3L1H 259 MK 312 73 B =ARGE
AR g . AT PR TR, AT e R G HOE T 2 AR R B 1 SRS DA Kt
Fr BRI I 22 T 8-10pm RGIRHOE T 2 AR R 80 i i R AT AR
T e— DRI U FTIR 248 3 2k A e BRAR S B0 5 KR i St

K 4-4 UL RS BOL Rk
Table 4-4 Stray Light Propagation Path of Visible Light System

Path Rays SumTOTAL Percent Hits Curr Prev Split/Scatter
1 4670  2.9459E-10 0.0256 -31 240 238 -221.004

2 4001 3.6519E-10 0.0317 -31 240 238 -222.004
3 7886 7.4665E-10 0.0648 -31 240 238 -223.004
4 8097 4.5981E-08 3.9932 -31 240 238 -226.004
5 8097 3.6809E-08 3.1967 -31 240 238 -229.004
6 4508 2.9534E-08 25649 -31 240 238 -231.004
7 8097 6.8061E-08 59107 -31 240 238 -232.004
8 8097 1.2400E-07 10.7686 -31 240 238 -234.004
9 8097 1.7537E-07 15.2301 -31 240 238 -235.004
10 8097 5.0306E-07 43.6880 -31 240 238 -238.004
11 2228 1.3935E-07 12.1021 -31 240 238 -237.004
12 5059 2.0432E-09 1.7744 -31 240 238 -228.004
13 5711 7.4680E-09 0.6486 -31 240 238 -225.004
14 4 3.8263E-13 0.0000 -27 240 238 -224.004
15 66 5.1744E-12 0.0004 -28 240 238 -220.004
16 2 1.8388E-13 0.0000 -27 240 238 -222.004
17 1 1.9752E-14 0.0000 -29 240 238 -222.004
18 1 2.0254E-14 0.0000 -25 240 229 -222.004
19 1 6.4937E-14 0.0000 -29 240 238 -221.004
19 82720 1.1515E - 06

Wadia A R8O, 456 ASAP ARG RAL, I8 50E 0
Bty FAPCIEA R AL T =R RGEARAOCLE , WNE4-68TR . B, 4
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%% 4-5 8 - 10pm RGN BOCIE IR
Table 4-5 Stray Light Propagation Path of 8 - 10pm System

Path Rays SumTOTAL Percent Hits Curr Prev Split/Scatter
1 1689 5.7811E-08 0.2697 -34 259 257 -244.001

2 7973  23715E-08 0.1106 -34 259 257 -244.002
3 12194 3.9347E-08 0.1836 -34 259 257 -245.002
4 4734 1.8294E-07 0.8534 -34 259 257 -245.001
5 5667 2.7911E-08 0.1302 -34 259 257 -246.002
6 254 1.5818E-07 0.7393 -34 259 257 -247.002
7 8097 4.2144E-08 0.1966 -34 259 257 -247.002
8 13232 29641E-07 1.3828 -34 259 257 -249.002
9 9640 3.0008E-06 13.9991 -34 259 257 -252.002
10 8097 14848E-06 69266 -34 259 257 -254.002
11 8097 1.4437E-05 673499 -34 259 257 -257.002
12 6938 1.1700E-08 0.0545 -32 259 257 -243.001
13 3 9.5662E - 10 0.0045 -32 259 257 -252.002
14 3623 8.2034E-07 3.8269 -34 259 257 -251.002
15 494  87675E-08 04090 -34 259 257 -253.002
16 274  6.1146E-07 2.8525 -34 259 257 -256.002
17 7506 1.7010E-09 0.0079 -34 259 257 -243.002
18 66 32076E-09 0.1946 -32 259 257 -246.001
19 9 2.1586E-09 0.0101 -32 259 257 -251.002
20 9 1.1569E - 07 0.5397 -33 259 257 -249.001
21 3 83709E-10 0.0039 -34 259 257 -252.002
22 1 1.8061E - 10  0.0008 -33 259 256 -253.002
22 98600 2.1436E - 05

A% 4-6 FTIR REA BOLIERR
Table 4-6 Stray Light Propagation Path of FTIR System

Path Rays SumTOTAL Percent Hits Curr Prev Split/Scatter
1 71169 1.1508E-10 0.3278 -25 312 307 -300.001
71169 1.1515E-10 03280 -25 312 307 -301.001
71169 1.2165E-10 0.3465 -25 312 307 -304.001
60497 3.4756E-08 98.9907 -25 312 307 -307.001
1123 1.7475E-12 0.0050 -25 312 307 -298.001
383 5.9433E-13 0.0017 -25 312 307 -297.001
92 1.5815E-13 0.0005 -25 312 307 -303.001

RN R SR, R S OS I 8]

275603 3.5111E - 08
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Figure 4-6 SLR Situation of Three Systems

SELRFNLT 5Lk 4 5 K 8 - 10um R4, FTIR RGEAIT WL RS SLR FEYETHA
SR, BEEASS AR, SLREYETRE . b, = DRGEAEUTA N
HMAF-2 SLR B WL 24-7 .

K 47 ARG N HMNF-H SLR
Table 4-7 Average SLR of Three Systems Inside and Outside the Field of View

8—10 pm FTIR Visible system

WIFHHN 1.08x107* 877x107°  6.17x107°
WIAAN 824x107° 3.16x 107 3.14x107°

WXL, ZLANRGERIARROEK PRI AT W R G th— . 2T,
KR BRI e IR T EW /R e S5 e B, 205
PBOC AP IRAE TS A . SRS SR b AT B[] 25 T 20K S Bikx
—fBB, WATRFLLANEBOEE IR IR R B R SR RE Al Wt
Be—2, HEFE T RGN B FPRER, FRHOCHIRRT 0.7 24, W
K4-6 HEEL N, HEGL TR IR GERIZREOEIL . 4R IEH, RA M
REXTLLAM R G AR IR RO EIM R HAT s e M, AR AR BT R O PR T4
SN R GEARTOE R K1) K57 17) o

FAL, BRI A 2 B AR R, BRI Z 2 OB U s T
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P, X UE T ARG Y A B A8 ST HOE TR AR . X HER4-T gL
YA B, AIMS B AR S AR HOE 3 2OR T B Gt MU S # = A4:
N ZS 0L -

44 PAEESSHT

PERGT R LA RGAHOCHY £ 2R UR . ARIEHERSPRIEIAT 2K, R
SYRIARGE B S = AT, AR S RS T . S BT S oo
H &G R NSRS BRI TR, R 2O RGO A L

4.4.1 SMERIAEST AR

KBARSRIGIR, 4 I e & 3 i TR B AR I, W E4-T R T A
6000K F5 1t A PHAR S RE Rt 2%, 300K hEfsfkm i aE il 2k, 300K Hy3riata itk
i, B, TEAMBBEEST T, RBHER AR R AR R R . RN R
K FH BB A SR A 55 il 2 AT

T soooK
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1 1S00K
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3CDK_\ e
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Figure 4-7 Blackbody Radiation Curve

M B e AR R A K, RFORBHIR B ek 57T78K #4711, R ER:
AIMS BHE4E Im FEEHE 8-10 pm B B EI A K FHFRET TR0 0.95 W, #E 12—
12.5 pm JEEA 0.00677 W Ak, SMNHRIAEREFAZHOE (SLR) 5 AMA L
TTee. HAKTTE, 810 um Z5:H1 FTIR Z550 MRS SLR 43514 7 x 1075
F3x107°,
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Figure 4-8 Blackbody radiation of the Sun at different temperatures
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Figure 4-9 The SLR of external thermal radiation varies
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442 REPAIEHSH

NIRRT 32 SR T B BTG OF (INBEHE L ~F5) Solesrool iy B 434
PG, FESEER AT, RN A% AR R S M AR A, Gl R e e 2B
7 B S B T DT RRR

LLANARGE B B PR IS DE I ARHOE BRI E R -

L AEGI R AL € SC— N RGIR, SEIRRIEE RN 1, MIETITIR A4k
BIEPUPREPS SR

2. FH BRI G i, ROAJEIDEE RN 1, BreAss i 3R Bt R
ST RS ERDCEINE 2N E— D REBSE LR DEHEL R (QT).

3. i FBI eR BT S M R R R I . HOR I SR AR R A e JE 45

oT?

L = —— (FBI(AyeT) — FBI(A,,;,T)) 4-1)
T

max

Hrfr, o HTESY - BEREERE, H R 5.67 x 1072 Watts/cm?/Kelvin® ,

FBI 4:#5 /& Fractional Blackbody Iradiance. FBI(A,,,, T) F/~ 4 BAREE N T
I, TEBATEE 0 < A < Ay WRRMAERITRERY 7 L. HBRBCP IS EOh K (F
fii: pm) FHREE (BAA7: Kelvin) fY3REFH.

4. THEBMES bR R IR E,

Ey = Z Lie;Q; (4-2)
Horb, L e 23 5 ER i ASZRIEIHE M BN Y R AR S 0 A S

FH I VAR 8 - 10pm IR R GE R FTIR R 4G5 I 101 7 A2 (A BR G O
i, 4-8F114-9.,
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Table 4-8 Irradiance data table of internal stray light generated on the detector in the 8 -

10pum system

F BT R R R AR IR
OSS.ARM.10 AJiE (M1 F%H) 300 1 1.94E -05 7.23E-07 140E-11
OSS.ARM.11 M2 4528 300 1 1.94E—-05 182E-06 3.55E—11
OSS.ARM.13 M2 5 HE 300 1 1.94E—-05 146E—-05 2.84E—-10
DOWN.JIEGOU.14 Ti 4545 F TR HE 4L 300 1 1.94E—-05 7.67E—-05 149E —09
DOWN.JIEGOU.15 45 1 300 1 1.94E—-05 1.89E—-04 3.67E-09
DOWN.JIEGOU.17 Hha)£& S Al TL8e /E 451 300 1 1.94E—-05 505E—-04 9.82E-09
DIZUO.KJ.1 FEftE R NE-& ik 300 1 1.94E—-05 198E—-06 3.85E—11
DIZUO.KJ.2 fEflif /NP4 3 300 1 1.94E—-05 134E—-05 2.60E—10
DIZUO.KJ .4 fEflipe V-4 300 1 1.94E—-05 151E—-04 294E-09
DIZUO.KJ.9 M7 $5HE 300 1 1.94E—-05 3.8E—-03 6.19E—08
DIZUO.KJ.10 M8 %541 300 1 1.94E—-05 3.05E—-06 592E—11
DIZUO.KJ.11 M8 £5HE 300 1 1.94E—-05 7.79E-03 1.51E-07
DIZUO.KJ.12 M9 4528 300 1 1.94E—-05 156E—-06 3.04E—11
DIZUO.NEAR.34 M11 %5HE 300 1 1.94E—-05 1.84E—-04 3.58E—09
DIZUO.NEAR.35 M10 4541 300 1 1.94E—-05 9.48E—-05 1.84E—09
OPTIC.M1 300 0.02 389E-07 730E—-05 284E-—11
OPTIC.8 - 10.COLD STOP 100 1 549E —10 543E-02 298E—11
OPTIC.8 - 10.L4 100 002 110E-11 545E—-03 599E —14
JIEGOU.6 8 - 10 N34 Bk 100 1 549E—-10 1.06E—-03  5.79E —13
JIEGOU.8 8 - 10 Y34 fd 100 1 549E —10 9.84E—-04 541E-13
JIEGOU.10 8 - 10 PN E#R4&5 14 J5 i 100 1 549E - 10 6.80E—-02 3.74E-11
JIEGOU.11 &3¢ Fr i S5 E 100 1 549E —10 3.90E-02 2.14E-—11
JIEGOU.12 JE¢6 F 5 100 1 549E —10 6.53E—-02 3.59E—11
JIEGOU. 13 #RM#e 414 B 100 1 549E —10 0.7118438  391E-10
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4 4-9 FTIR R0 W AL BOCAEPRBIES )™ A ity W2 Bt 4

Table 4-9 Irradiance data table of corresponding internal stray light generated on the

detector in the FTIR system

E11] WA RSP dsE BRSSO ISR
MOUNT.BASE. 16 & fii j 5t 300 1 349E —07 941E—-06 329E-—12
OSS.ARM.13 M2 45 1E 300 1 349E —-07 253E-07 8.82E-14
DIZUO.KJ.1 FEfiE/NESM 300 1 349E —07 941E-07 329E-13
DIZUO.KJ.9 M7 £5HE 300 1 349E—-07 137E-05 4.78E—12
DIZUO.KJ.11 M8 45 HE 300 1 349E—-07 172E-05 6.02E—12
DIZUO.KJ.12 M9 45248 300 1 349E —07 238E—-06 8.32E-13
DIZUO.NEAR.2 M10 45 4E 300 1 349E - 07 721E-07 252E-13
DIZUO.NEAR.7 M10 421 300 1 349E—-07 470E—-06 1.64E —12
DIZUO.NEAR.34 M11 £5HE 300 1 349E —07 433E-06 151E—-12
DIZUO.NEAR.36 M11 %521 300 1 349E —07 235E-06 821E-13
DIZUO.NEAR.40 FTIR Hi'&EEf 300 1 349E—-07 376E—-06 131E—-12
DIZUO.NEAR.44 FTIR Hi'HE® 300 1 349E—-07 5.65E—-06 1.97E —12
DIZUO.NEAR.42 FTIR HiHER 300 1 349E —07 141E—-05 493E-12
DIZUO.NEAR.50 FTIR i HER 300 1 349E —07 8.09E—-05 2.83E—11
OPTIC.M1 300 0.02 699E—-09 149E—-06 1.04E — 14
OPTIC.FTIR.STOP 62 1 I.1I1IE—13 621E—-04 6.88E—17
OPTIC.FTIR.L4.EDGE 80 1 767E —12 432E—-03 331E-14
OPTIC.FTIR.TAOTONG 80 1 767E — 12  0.6592293  5.06E — 12
OPTIC.FTIR.FIELD STOP 80 1 767E—-12  0.150164 1.15E - 12

61



AIMS BT HOE M

TE AIMS A rh R A5 21 1Y ¢ B R T BOE A PR SRR A TSR, 0 e
T 8- 10pm B ARG FTIR RGEHIVL 15 1) N FRHAE TR AL, a3k 4-10) i
Ao A, XF 8 - 10pm J R 2R Ge il v B I Ao T B EE 70 Af g8 AT nT AR 0.
K 4-10 Fro, VA R IR B S A A2 A, i HLA v 5 1 T BE F e
HVRHIA THIRAFEAL, HeHE B R R AMEA Z PP . R4-1011)
REAHRER, 8-10 pm REGUEEAA A EIE 100 K 5, PHHGE SR M
643 x 1077 W [& % 1.48 x 1077 W, SLR &% 2.3 MECEY:; FTIR &5:5E 104
B4 (80K). LAt (62K). #LI7AGH (80 K) HyZERALIR AN, AERHE T
ZEM 124 x 1078 W % 626 x 1071' W, SLR [BAI% 2.5 AN . % SL80E 78
A3 EIE T VA AR A1 ) 28 0 A AP S T 1) S 3 BB

#% 4-10 8-10 pm RLA FTIR R8: M4 fi la 2480k Le
Table 4-10 Stray - light ratio before and after cooling for 8§ - 10 pm system and FTIR system

8-10 um &5 FTIR &%
KA VA KB H VA
NERPERGT 643 X 107°W 148 x 107'W  1.24x1078W  6.26 x 1071w
SLR 9.84 x 1073 2.27x 107 1.02x 1073 5.17x 1076

8-10um Thermal Irradianc 8-10um Thermal Irradianc

2.1e+002
e-008

1.723362253

FLUX/ sq-MM

@
>
|
o

Pel 4-10 8-10pm ) f5 Z 5 i3 i i 19 15 ifn 18 05E 5 A Pl
Figure 4-10 Image - plane illuminance distribution before (left ) and after ( right ) cooling
for 8 - 10pm imaging system

TERT AT, MR A GT3OR I BAREBOE « MG Sbs T00, dE—2 4K
FE TR ST RIT R G A IR, AR RN 4-11 ProR. B ]
L, ARG A SRRSO SRR A SR R IEAN G, BIBEE PR A O R e
%, PERFAHOCHARY, TR, SR, fE TRk, XFFREERmm S, Mk
KRR ICIRLIN T E] O BRI o S Fr n] i 1ok 2 i 1l ' Ak Bl B 0 A1 5
IR G T BOG AR AR, B s AR GT . T BRI, X e it
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SUUERTRUITEE, A FER AT LT}

SLR/og Varkation with Emisshity
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Pel 4-11 FHER S A A AR5

Figure 4-11 Influence of material emissivity variation

ERAPRE AR AL, FRIGR B AR AL IR RE RT REXS R GE H B AR SS 7 AE 5P . PR3
it BE AL S ARG IR ST SLR AN 4-12 7R, RS BE I sh AT R 58 B & M i
S T 20 AT . AIMS Bt B 1B H e AR G0 2 Ja W ALF35 22211l E 1 E 114
PETSE N, ARkRRYs T ANFURIE YL, MR R RAMIRE R E N FI, 8 -
10pm R405 FTIR RGBT Hle R E, 2 HI5 T HET R AR R
TS AP AE S o

SLRMeg Varkabon with Temgsaratus
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Figure 4-12 Influence of ambient temperature variation

4.5 ZEEULHISITIE
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GOt SIS A NG TS AL B ZLAN R SE , R0 32
SORIRIFARE R NHRARHOE, ARSI NTRUN .

A% 4-11 AIMS =AM K1 R G20k 5> i
Table 4-11 Stray - light distribution of three focal - plane systems in AIMS

8- 10pm fifg FTIR &% (41

TRRAR 2 () %)
AR S - LI N 6.17 x 107° 1.08 x 107 8.77 x 107
G5 - I35 40 3.14x 1076 8.24 x 1072 3.16 x 107
PR - Bt 9.31x 1076 1.90 x 107 1.19x 1074
PRI - AR - 7.00 x 107> 3.00 x 107
AR - N - 227 % 107 5.17x 107°
PRI - St - 9.27 x 107> 3.52%x 107
it 9.31x107° 2.83x 107* 1.54 x 1074

ST AIMS S agii s, W3R AR A RN T I8 SN RO
M]3 2T AM e i A DA S YE A %A T 404N R G0 ) B #AgE 5T [
I, JHIE R GEZ G 1 G DA S A S 2 o OB A AR ) A= s v, AREE T
BRI . AR 2.2.3 T HIA, AIMS Ba it — A MR 2 SO 5 i T
MPAR Z=AJ7 1] J At -

(1) BRI ER) BRDF/BTDF: FELLAMBL, Seafoifh24m i T ek gom
R P2 SFEERT B BE . 43 AW AL, LA RGERR T ATl
FRHOEIR FE AL 80% . FHEBEIETE R L JE, W45 AZH0LIESS R, M Ees
VI FH Rk P RS AR R AU B2 AR, $5 B 2R i3 00« U A
WEBEE, PAB/NETTEU SXHA g A, BT EAS ST SRR, Ead
B THI 2 VC T AR

(2) WZRBOEIR: AN RGN ZRHOE T EORIEE A B EE ST, ToR R
R . MR RS RGEE N, ARG R HIS C A SRR T 2D
VR, AR TR AR R SRR A RO S, SRR R o,
Rt T2 BRI  BA RS 255 AR A 3R . B
1] BE SO SR, B R . eSS (A 0.2mm JE I
WA ) ST S5 R ARG G I I T e A, S i A it
ZRHOG;

(3) P& GCF,.: MUBIHOCHEREE, S CREN T, JoRs I EE
LA L, W B, FREa vt ok BB 4540, PRIl
JEI, PRGN R .

64



4 AIMS B HOL

4.6 IREING

AT 48 AIMS Bt 2R 5ot M BRI A A, WIER 1l WOt S 2000 R
GEI I Y HOCR IR, 8 1 1 ) 3B S e 3B R SRR, BEATAT R AT
Pm TP, AERGRI TR R, SRR LEMA e R 5
—E, RO T ARG 80% . BRI ACEL, 8-10 R HIR )R, ARk
JEHRIRARS AR 2.3 RS, FTIR REGFK 2.5 MR AIMS Btgin ki
i R RS R TR G R, AR T AREOE, WE TR SR
MR EERR, IR JE 2 R G A fe AR o
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55 & AIMS ik tras T &80t

BSE AIMS EZRERIRS TSR TERAGH

AIMS Bt gi %0 A Az —j& Mgl 12.32 pm 3EERH R FHEEA LI, i i
TR SLIUKBH R R I B ) A0 B Bro SR ALSERI AR, i P 0] 5 A J5t
b ARSI R, AR E IR S R DT B 4 WA RS0
MR, R IR A TR R R T, R T R R SR R
ROELASE, i fl A AR RS R A BO R TR 2S5 I8 . XISt L2k A
TZ2ICRTWH R RR , 10 20N BI85 AR R Hn] UL - ST 2041
Bz, ST 26RO IR S

MBI e I B A L, IR A e 2 SE B IR R B A% D LR . AIMS
Fngit, fmiko b b R AR g AR RBER AU AL . L, AZ ]
Ge AR oA as T T 2 SO I £ B4 52 LA R A AL 73 Ar

51 RIRS MM T SR
S0 RIS TR R A

DA A2 R IR B 5 1A — i I 8] Y N iz s 0 . ARG (e F e 1
PRBNJT ), AT RAREH D A S IRt B SR EAG 5 ' o it mT DA 2
FEveHr (Stokes) ZHOKRINIA, X LESRLAEMZ I A TR IR IE A IR S FI AR

Wt 240 1, 0, U,V 2w IS 25, EN-5mIotH i
PREEA IR A Ko FAAE SCATR

o I EIEHR, FRIEHIERE.

o O ZfWIRICAEKF-HIEE E 5 7] L5 2=

o U: LAmARICTE £45° JyIn] BRI

o V' BURIRICHISEIZE, FRZERENA e MRy 5 2 .

Wt v 2R 18] K R AT A IR PR R -

P= W (5-1)

Hr, PIIRmIRE, HAAFE 0 ) 1 Z[E, FonIwIRCHIRIRFER . 24 P = 0K},
For e RAERIEG: 4 P =18, FrNEEmEG.

Jl Stokes Z-EHAMmIRIE S = [1,0,U, V1T it —At2cE R4l S,

BELRIEASAL AT DA —AS 4 X 4 (AR M KR, S = MS, AR M
SRIeER Mueller FiFE, BEH5AR T 6o bR -

(5-2)
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LI Sk A P

1 p 0 0
T 1 0 0
M, = 2|” (5-3)
210 0 1 —p? 0
00 0 1-p?
Hepr, p AEWIREE, ©, WEHR. Y p=10nEEHL WK .
B AIINAHEE R A WP
1 —cos2¥ 0 0
M —cos2¥ 1 sin2Wcosé sin2¥siné (5-4)
=T -
WP WP 0 0 —sin2¥siné sin2%¥ cos d
0 0 0 1

Hr W " mffa, 6 HAMIER, 4 W =45,6 =90 NFME 1/4 R 4
¥ =45°,6 = 180° NFAH 1/2 I J7,

R(0) Mieit Ha b -
1 0 0 0
0 20 —sin20 0
RO=| (5-5)
0 sin26 cos20 O
0 0 0 1

AT RA 60 TiEs% 5155 Mueller 45 [ A
M’ = R(O)MR(-0) (5-6)

— R, Wi RF AR L ACF oot B DA B 658 8 1 37 2R e it
Stokes Z i AL L PR _FJg— RN LM AL . B ARE R 3 AT B kA To
i) Mueller 45 4R R FL, Hifid A

Mg =M, oM’ o...0e M oM, (5-7)

512 {EiRST A 2RR0 RS BRI

DR 43 A 2 308 5 ER et 4 8 T R O 4 2R, IR 28 S B m AR 24K O
UMV ZRIMA SRS, Wi T o, U, V ffilZbtms& I, WEAG
S Q. UMV ZEIF RS, Sl micil . EmdrlasoR s, #Ii
U BRI AT 21 AN B PRI 2T - et i e L DGR (PEM)
BEIR — B (KD*P) . WA AZGER 4 (LCVRs) V]l FNk HL It SRR 2%
(FeLCs) 14 (Sharma et al., 2022; Hipps et al., 1979; Hou, 2014; Pust et al., 2006;
Diner et al., 2007; Xu et al., 2011; Fineschi et al., 2005; Schou et al., 2012; Ichimoto

etal., 2008), HIHLZN, HELLANEE: (LWIR, 8- 15 pm) J2 2R el i A i il
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FOEEA S (PEM) Wik %€, Mo esii s a0 i T Ik U8 7 il (Hou et al.,
2020), AIMS SEEoR BRI R R H ik, IR A i d el 5 7 70 e I
Frafini. FEREZLANEBE, iR it T RNLE 5 ] AZIE AT, O HAE Y
KF10000 = 1. Rk, (X% ETH G800 TN . TEPLLANEBL, BeF
YA 3 A A AR [ X S df AR —— L8 (CdSe) MBI

5.1.3  W{LERE AT i RE

APV 2 F B DT SRR P Y B A AR A B8, AR5 R IR I, B
A (AR coating) WYL F R AFRCAH P IIATI HR A no I IARLEH o UnIElS-15T
Ziy

Pl 5-1 ¢ 1 iy i) 2 J LA B2

Figure 5-1 The simplified geometric model of a waveplate

IR O C AR i ARG 2E S, FEE AR OLT , WA P BRERE vT AR BF
FEARE C dfiiR (Macleod, 2018):

coS o —Lsins
C= "k (5-8)
—in,siné  coso

HH,
§ = 27”nkd (k=o,e) (5-9)

S AURMNIER , ny WP IITIR, A MWAS, nyv n, 50552 T8 ERHAES #
JERIPTIR, d BRI .
FAEAERE C Bar 7 BF A s 2 [ A -

el
Hu Hl

i 2 SO =Ry BRI AR

E,=E,, +E,
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k

PR IR T, RSB T

y= |t (5-13)
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Q ZHKEF, M BRI H:
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5.1.4  AREIEAFAR R HIFIRE E R

N T T 2SRRI CR G 2, o014 T T DU 4
JrENYE (W 52 FR): (a) U4 WM (QWP). 12 By (HWP) Flfiidi
R A (b) 135° 9% Fr (135°WP) Filfiidis i 4L (Sweatt et al.); (c) E & 1/4
PR 12 BT RURER 4165 (d) S 135° B AIRIR 04165 .
i (a) A1 (b) BEAZGRI AR, T (c) A (d) MR A . A
R 51 FI 5-2 .

o % (a): QWP, HWP Fif#i 5 4 &

L4 BT 172 B PR AL SR R i A B M,

Mg'é D= Mp - ROy p)MpuwpR(=0wp) - R(QSWP)MQWPR(_GSWP) (5-17)

Hoi 1/4 38 A 172 398 i B 8 e 14 M qwp M Mywp PI A A S5-1611
B, m PR m DR HIES.

1100
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M, = 518
P71o 0 0 0 (5-18)
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Figure 5-2 Models of Four Polarization Modulation Schemes

51775 (a) M (c) MHIEGR
Table 5-1 Modulation Modes of Schemes (a) and (c)

States  Ogwp Ogwp Op Modulated signal

1 0° 0° 0° I1+0
2 0° 45 0 I1-0
3 45 225 O I1+U
4 45 =225° O 1-U
5 0° 225 0 I1+V
6 0 =225 0 I1-V
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1 0 0

0 cos20 -—sin26
0 sin20 cos26
0 0 0

X2 5-1 A R RE, THIERE Mpoq, BIRTIAT Al MR EHREFE M
HEE —473RA5 -

R(9) = (5-19)

- O O O

M, (1 : 4)
M0, = : (5-20)
M (1 : 4)
BT SRR
11 1 1 1 1
1 -10 0 00
D, = (5-21)
0 0 1L -10 0
00 0 0 1 -1

o % (b): 135° WP AR A4l &

£ 52 )% (b) F1 (d) WPRIBIA
Table 5-2 Modulation Modes of Schemes (b) and (d)

States  6135- 6, Modulated signal

1 0° 0 I+0Q

2 225° 0 I1+U-V
3 45 0 I1-0-V
4 67.5° 0° I1-U-V
5 90° 0 I+0Q

6 112.5° 0 I+U+V
7 135 0 I-0+V
8 157.5° 0 I1-U+V

T %€ (b) W mIRAS Ity — R A IR Fr 4L B0 AR OZAE IR 135°, fif
WIS EC 0. U F v BAMIE M IR HIRCR . A SRR M,

M, =M, - R(O7;)M,35R(=67y) (5-22)

PR A 22.5° {25 KB A el S Il — R . BRI Mipoq, 4

M, (1 : 4)

M (5-23)

mod, —

M (1 : 4)
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D, = (5-24)
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F5E () FI%E () BB S5 (@) F (b) AL S 46 S AR e . A
Z AN X A R th ORI 2 G B o E G, EAR B
MHWP_C ﬂ‘j
Mowp_c = RO )Mgwp_ R(=90"Mqwp » (5-25)

Mowp, Fl Mowp, 4 SIS £ 1A B BB OB BIALME, &85 172
T 1350 3 IR RIS 14 R VM

Mpwp . = ROO)Mpwp R(=90")Mywp » (5-26)

M]35o_c = R(90°)M1350_1 R(—9OO)M135<-_2 (5-27)

515 {miRS MR i RiREE
YIRS IS, HARA AR SRS W] 3t v R Bk

Sm=[1 ovU V]T (5-28)

1113 S B AL 745 28] ) 2 AN ] ] A P o -

Imeas = 2N MmodSin (5-29)

AR D Al fe Ot el &, B

Sout =D- Imeas =D- Mmod : Sin =X- Sin (5-30)

;
=

X — I-0 0-0 0-0 0-0 (5-31)
I-U O-U U-U V->U

I-V O->V U->V Vo>V
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AT (RPAERE X RS —AT) . B X BY)5 =47, Hob, JifE X
HIEE—30 G 14 Q. U V /iy, BIGER R JF=FIxmk Q. U. V
EZ BRI, PR RIREBE L. BN MEITR (Q > 0. U ->U. V - V)
AR A R R AR AR, B O DR R ) i AR e ) B s A e I IR A A 38
P (Ichimoto et al., 2008), i RGEIE T IRme ARG X, BEAEHRS HE Ak i I
AT IPERE U e A S 1 O B T
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Figure 5-3 Transmittance curve of infrared wire grid polarizer on silicon substrate
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A 5-3 BRI P EL A G U 1 5 1%

Table 5-3 Parameter information of infrared wire grid polarizer on silicon substrate

Features Benefits

Nanowire Technology Brightness and contrast uniformity
> 20° half angle without performance loss
Wavelength and AOI independent
Broadband

Inorganic High reliability

High heat resistance

Substrate Specifications

Type: Silicon

Thickness: 0.675 mm =+ 0.095 mm

Index of Refraction: 3.421 at 10.33 um
3.427 at 4.132 pm

Thermal Expansion: 2.6 x 107%/°C

General Specifications

AR Coating: Custom engineered for mid-wave or long-wave IR
Dimensional Tolerance: +0.4 mm

Edge Exclusion: 2 mm

Transmission Axis (TA): Referenced to long side

TA Tolerance: +2°

Angle of Incidence: 0° + 20°

Maximum Temperature: 200°C > 5, 000 hours

Part Shape: Square or rectangle

RoHS: Compliant
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LM R A B, B R R B, TS MRS
R, B, AE T - 15 pm BEEBAEE R Ik 10000:1 DA, BT A0S
BE, TESMMTId AR T AR A AR AL AL B] . 5 R A) CdSe f A48l 7E 12 pm
KF, HSWEIh R n, = 242, AR5 n, = 24373, D4R An ik
0.0173, 5 REE|SEhrpn T L ZRRA, A e ] AT & TR =%, &
RS HBCEENE 54,

X S-4 ekl i BB
Table 5-4 Simulation parameters of rotating waveplates
Tl 24 EALIEN
FHALAER 1170°
iz —h (QWP) JI=8555 2.3144mm
FAN 3
iADATSI 90°
HEWMSZ—H 2.1364mm,
JE
(Compound QWP) 2.3144mm
ZH 0
FHALEER 1260°
I (HWP) B 2.4924mm
AN 3
FHALAER 180°
RGP 2.1364mm,
JEJE
(Compound HWP) 2.4924mm
FAN 0
iAATSI 1215°
135° )¢ i (135°WP) JEJE 2.4035mm
AN 3
FHALEER 135°
S 135° W 2.1364mm,
. JEJE
(Compound 135°WP) 2.4035mm
AN 0
#4375 (AR Coating) i 2

522 KBRMTHEYHBE

B HISCOIR R S R0sc0E E T, BRSO FE (R A R AR AL AN ] 5-
4 -FE5-5 s Bl S5-4 PRIR T U4 12 3. 135° 35 R RS R M e DR 4
AR, S-SR E AT RITE DL . XTI AR, 298 I G
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Figure 5-4 The Mueller matrices of Multi - order Waveplates
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Figure 5-5 The Mueller matrices of compound Waveplates
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Figure 5-6 The response matrix X for four schemes varies with the wavenumber.

J7 RERARIE IR 0.7 ek, 75 (a) BIA L > Q MU WAk, £
0.02, ki ML) — AL, fmdcds L RAECRIFAE £0.02 DRJE], 1 i 81 il
BF 095, HE (c) HHE (a) WEKEEMU, KMETHAFEQOHU
Z IR IRER I PUAR T SR AR % « i i 53 DU i 91 A ) 03 A FL A28 L
% 5-5,

A 5-5 AR TS0 it « b i IR ks i D8
Table 5-5 Polarization efficiency, instrumental polarization, and polarization crosstalk of
different schemes

kS (R €S BEITER {(CEREEE N
) I-Q and U:+0.02 Q-U:+0.02
(a): QWP+HWP+ Polarizer 0.95 _16
I-V:£2x10 U—Q and V:20.02
. 1-Q, U, and
(b): 135°WP+ Polarizer 0.71 _16 U—-V:+0.02
V:£1x10
: C d QWP + I d U:+0.02
(c): Compound QWP + 092 Qan . U= V:£0.02
Compound HWP + Polarizer [-V:i+1x10™
. [-Q, U, and V:
(d): Compound 135°WP + Polarizer 0.69 U-V:+£0.015

0-2x10716

XM B, 2B S G R R IRty BRIk i
PR EF AL SR IR DT T R BT . 2T 20N B il T2 A% M
KRESA SRR, IUSEFEeR M2 B A R 5e, W% (a) Al (b).
PE—BXS R, 5% (b) ol 7 AEM IR, (HEEEEAT 8 Y, H 071/
fIRACR BE PR ARG EMRE 7% (a) 15 6 RINE, R &1k 0.95
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MRIRACE, ERESLEMmIRIN R K. G, 7% (a) PAAAER
fir R B S AL

524 {wIRTFHELHNE

R (a) 76 Q I U (35 B0 e (AR AR DB, 38839 L 2 0
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#ig b, O 55l VAl 1/2 W AN ies i B, IR HIRE I Moo,

M - M, (1:4) (5.33)
meB T M2 (1 : 4)

FCH T B BERE A BE G A 0, A 0y KT SRR A I

1 1
p,=|! ! (5-34)

7o 0

0 O

TR 5-30, % RN IERE X5 A
X;=|X X Xi3 X14] (5-35)

AR ET PO H i SRR X ARIRECE X . ZORFERK
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AT RGNS 1/2 sk 14 % O MU G5 &EmEm ks (I
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PRARACR, BRGSO ILERS-T o 24 172 P ik 2 0° Fil 45° 1F, O 5 5 mARACE
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Figure 5-7 The variation of instrument polarization and polarization efficiency with

waveplate rotation angle for Q - signal measurement
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A 5-6 Ji %R e R HIE
Table 5-6 Modulation modes of scheme (e)

States Oowp Owp Op Modulated
signal

1 - 0° 0° I+Q

2 - 45° 0° I-Q

3 - 22.5° 0° I+U

4 - -22.5° 0° I-U

5 0° 22.5° 0° I+V

6 0° -22.5° 0° I-V

A 57 AL As a5 e 380 BEDE v e 4% A BERY A2 1k

Table 5-7 Variation of Instrument Polarization and Polarization Efficiency with Waveplate

Rotation Angle
Dl BN HWP QWP
Q EL R 0°,45° 0°,45°
= It ES 0.98 0.53
7 5 B ER I 0.0004 0.0057
U EsL +22.5° +22.5°
= IRIRRR 0.98 0.53

7 5i EER R 0 0
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Figure 5-9 The response matrix X for schemes (a) and (e) varies with wavenumber
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Figure 5-10 Distribution diagram of the polarization analyzer position
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Figure 5-11 Structural diagram of the polarization analyzer

reflectivity [%]
w
w
T
1

780 800 820 840 860 880 900
wavenumber [cm'1]
Pl 5-12 [l 2R I 9 K ¥

Figure 5-12 Reflectance diagram of the coating system
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Figure 5-14 Polarization spectrum lines of sunspots in scheme (a)
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Figure 5-15 Physical test diagram of scheme (e) (Left: V signal measurement, Right: Q and

U signal measurement)
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Figure 5-16 Polarization spectrum lines of sunspots in scheme (e)
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