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Abstract

Abstract

The AIMS telescope is the first mid-far infrared alt-azimuth solar telescope
which dedicated to the accurate measurement of the solar magnetic field in the world.
Two kinds of field rotation occur during the process of the alt-azimuth telescope
tracking observation which influence the measurement of the mid-far infrared
magnetic field in AIMS telescope greatly. Object-side field rotation is caused by the
misalignment between azimuth axis of telescope and rotation axis of earth, image-side
field rotation is caused by the relative motion of the folding mirrors in Coude optical
path. Traditional K mirrors can eliminate the field rotation but bring the additional
instrumental polarization. It is not conductive for the accurate measurement of
polarization. However, AIMS telescope is mainly based on the Zeeman effect
principle to achieve magnetic field measurement. Accurate measurement of magnetic
field means accurate measurement of polarization. Therefore, a Non-polarized
Derotator System was proposed. It is based on traditional K mirrors with the
non-polarized optimization. The non-polarized derotator which composed of five
mirrors is possible to reduce the instrumental polarization while eliminating the field
rotation It can meet the requirements of AIMS telescope for optical derotation without
additional polarization.

The design of non-polarized derotator system has obvious advantages, but as a
new type of derotation device, can the design and adjustment scheme of the
non-polarized derotator system meet the theoretical design requirements in practical
development? Whether the final depolarization and derotaion effect consistent with
the theoretical prediction or not? These are key issues should be solved before
applying the non-polarized derotator system to the AIMS telescope. Therefore, this
thesis focus on these key technical issues, a set of principle prototype was developed
in the laboratory. The research including polarization optical design, structural design,

system adjustment and polarization performance test were studied comprehensively.
1
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The main research contents and conclusions includes:

1. Principle analysis and verification of the non-polarized derotation system, the
elimination of rotation and polarization is discussed in detail, and the beam shift
problem in the optical structure design is analyzed, an adjustment scheme is proposed
by rotating and translating the position of the plane mirror for compensating the beam
deviation.

2. The design of the alignment scheme for the non-polarized derotation system,
an auto-collimation dual optical path alignment scheme is designed for the
non-polarized derotator system with irregular structure which can locate the position
of mirrors quickly. The process of adjustment is simulated by MATLAB to guide the
adjustment in laboratory. This scheme could improve the system installation
efficiency and reduce blindness in traditional direct adjustment methods.

3. The alignment and the polarization detection for the non-polarized derotator
are done in the lab. It is found that the alignment error of the non-polarized derotator
is within 15 arcsec and its additional instrumental polarization is within 5% which is
much lower than K-mirror’s.

Key Words: Non-polarized Derotation System, Alignment Scheme, Polarization

Detection
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|-sing 0 cosg |

[cosp -sing O]
R,(p)=| sing cosep O |. e (2.12)
0 01

£ (2.3) Proathts /2T, W MLIERES z Wi fine, BASHES Ml
BRI A0, N M1 2 MS &Gk R & ] £ 08

. T
sin—
0 6
. T T
N, =|—sind :—NS,szRx(E—Zej cosg , e (2.13)
—cosd 0
S
sin—
-1
N3:Rx(g—29j 0 ,N4:Rx[g—29j —cosg . (2,10
0 0

AR, A NG I B S 1 HH e R, AR e
A1,
A'=A-2(A-N)N, e (2.15)
U A 4 A ) S B8 B S T
1-2N2  -2N,N, -2N,N,
T=-2N,N, 1-2N?} -2NN, |. e (2.16)
-2N,N, -2N,N, 1-2N?
b, NAEE B S RE[N, N, N, S BIEAEN, . N, .

N3+ Nyv Ng, SRUSGHAIASHRIEFET, . Tos T3y Ty Tso WAABDERESE 2

11



AIMS B 88 T i 1 Jie 2 4t (1 S B BRI 7T

bR My, TUBTC M e Ss z MR T m gk o /25, DR EN:
A'=R,(c/2)TTTT,TR,(-0/2)R,(c)A=[0 0 1]". -+ (2.17)
H YRR E S NS REMIE, R IC fwH 5E 58 vT SE B bR G IE 1 2508 -
£ AIMS BB e 2ot I bmid e T RgcfE, &

K, NKBLARGUHE e, 75 EAEH e R 5 VR G R AR e 12 1/2u 347
Jie#% o

2.2 FeimiEnEsR A iH R

AIMS B fE 0 2L AN R BH R HEAT RGN R &, B T 28 2 00
IR 7 DN e 5L PR A 15 2R e O T 7 3 U B A g D e b 2, ) SR it R
T A R IR BN S T RE AR AR o o e B RT3 A2 2 07 o D I B sk />
AR PR R ZE 3K, T T AN SR 5 28 35 T O 5 e B A 4 28 114 7381055 1 v 909 T 5 FED
fiie S5 B HEAT 2347 o

B ve i AE 1852 R4 H FH MU Bkt iR eI i m IR AS FNBREE , ROV
s (Stokes) K&, FHATLLAH THIAR B & MWIRIG H RGN 7 4 - R
Jeo Witk ERE A 4x1 WEERE, S=[1QUV]T, ZRIFRNBELR, &
® Q MZ&E U RRLMIRMN 7 AR, S8 V RZREAMES 7. 25 (Muel
ler) HFEFE M & —> 4x4 Brigiif 16 MSEWBLBOERE, W (2.18), @EE
R IR NG E % RS E RS HAZ L, = (2.19):

m, m, m; my,
m m m m
M=l 2 22 23 24 e (2.18)
My My My My,
My My My My,
S'=MS e (2,19

BBLR G — RABDCONE R WIRG, 7T B L e R ik oy
Sin = [1 Q U V", NANFHOCIIR I 5 FALZ P BB IS, R()ZEIA
S IR T 5~ T B NS T I S D I R RELRE . 4naX (2.20) - (2.22) Fioss:

12



2 F JolniE e RS A R

1 0 0

R()= 0 cos2¢ -sin2¢
0 sin2¢ cos2¢
0 0 0

W2 NS e AE 2250 1211 SR B S Ja B HE S SRR S S, TN (2.21) R

- (2.2D)

= O O O

71N
S,=R(—¢) M;R(—¢)S,,, e (2.21)
M; 5B AE Mueller 4515 (¢ = 0), E AT IEE Hi = 1,2,3,4,

5, M;alH (2.22) AfEid:

X?-1
X?+1 ° 0
2_
X1 0 0
M,=| X +1 L e (2.2
0 0 >——C0SO >——Sino
X“+1 X“+1
0 0o - 22X sino 22X Coso
L X“+1 X“+1 J

(2.22) RP&H s M. p FEIIMMZE, XA s HE. p RIS R4
SHEZ He, ot BTS2, 5. XTI (223) — (226) iRy

rs=(cos6’—\/n2—sinze)/(cos¢9+\/n2—sinze), e (2.23)
rpz(nzcose— n2—sinze)/(nzcos¢9+\/n2—sin2¢9), e (2.24)
X =e|/|r,|. e (2.25)

s=arctan[ 1, (rs)/Re(rs)]—arctan[lm(rp)/Re(rp)], e (2.26)
WU 285 NS 225 T i ¥ T ) FED H 501 Stokes R BT R IR :
S

0o~ R(_¢5)M5R(_¢5)R(_¢4) M4R(_¢4)R(_¢3) MsR(_¢3)'
R(_¢2) MzR(_¢z) R(_¢1) M1R(_¢1)Sin =MyS;,.

L5 M ST 55 NG R 2, 5 Kby = s = ORIy = s = by =

g, W) G (i ¥ e 85 4 1Y) Mueller 5 FEM gy N

e (2.27)
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' I
M, = M5R(_E) M4M3M2R(—E) M. . e (2.98)

s AT B R ORI, TEANEPEE KN 0.525um. 1.082um. 12.00um Y,
Prit 5N = 0.91 — 6.34i. 1.36-10.64i+ 16.68-70.90i. KA [FH7 5 M N
Mueller 555 A I, G55 EIR, NI MON 36.3° I, My, 7T LN BT HE R,
i e (2.27) AT SRS ) Stokes % EAH ], BTG ¥4 € B nT LA S
I BRACE IR 1RO o

x10°

>
O|

X 10

1.002 4 4 4
1ooy| [0 525um ) ) )
A=1.083um
1= ——A=12.00um |- 0 0
0.999 -274 -2 2
09%50 355 360 365 370 350 355 360 365 370 350 355 360 365 370 350 355 360 365 37.0
qu“ 1002 4x1oJ 4x1o"
2 1.001 2 2
0 1 0
-2 0.999 -2 -2
350 955 360 365 370 " %50 35 360 365 570 350 355 30 b5 570 350 395 360 %65 370
43107 LN 0998 002
2 2 -0.999 0.01
0 -1 0
-2 -2 ~1.001 ~0.01
$50 355 30 %5 570 350 35 360 %5 370 %50 355 360 %5 370 %0 %55 30 %5 370
PLALN LN 002 0008
2 2 001 -0.999
0 0 -1
2 2 ~0.01 ~1.001

_4 4 _OU&S —1‘0055
35.0 355 36.0 365 37.0 350 355 360 365 37.0 0 355 360 365 37.0 .0 355 360 365 37.0

B 2.4 RGEEIERER0 RS RIE

2.3 HRWBOBWRIMETR

FE BB C T B e 2 vt rh, SO ML RS MS SEEfr_ bt i i x
— P SO BT AU R SC B, A B SR BE M1 M5 JEBE (B ARE LT,
G RT SEIL S NGOG R T ) A o (H T SERR R SO R e R, M4
SHGHOGAE AR BIE BEARAL B IR AT F)ik M5, S8 MS BSR4 — 2 i,
ik 2.5 s, Bk, REHMADESASDER T RABES, U ARG
FAE—BIA TR IRE, ERECRAE WM . £REafmREsE RS, hTH
ARG A, ORI = PRI B b e R i Em . Rl F2EERE—E
B AL IE G AW LLORIIE J5 2506 5% RGEHIE W TAE .
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2 F JolniE e RS A R

M3

M2
Y
M4

M1(M5)

25 HHmE

AT B R SR A il R B LA P i g R A B AR A
HDEH ARG R GR T AL, Bt RETIEA R A MWE .
I T DU PRAUETC i T e 22 Ge O TH i IR DO eSS B, S8 ML NG R EF 36.3° A
A7, DA RS B E SO B ML, H T S ML AT MS O[] B S A XU R
I, U AR EE MS A B R [ E

S BE M5 FIASOE RN AL, SEABAR R R, M4 i E T
¥, R/NEERAERE, i SR M3 O AL B AR REANAS, AR S A R A AT A,
SR M4 NG A R B M3 I H SR IR A B R AR A, 2 ) R ARY
¥, MRS M3 M4 ik R R AR ess, Tl S8 M3
BHBE M4 1R Je RS B SO B8 M4 19182, REZ I JE i e 5 SN DGR R A, 1
JERIALE N 2.6 T BRI TR

M2
7\

M1(M5)

M3

M4

2.6 ®IEXHEmEE
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PAM3 e N A o AL E AR R, x TR E TIPS M2, M3,
M4 IS, 173 B2y x fliE ),y B4 TR AP IS M2, M3, M4 BAGY
M, 2y Bk, z BhaE BRI, FAMN z Bk . & X xoy TR ET (I
HERT SR M3 FITEF 1D, yoz [HN/KFIH . BT & S 0B 2o 4s (2
JCEOCREAFD, WO L, ML NS AN i S8 ML RN 1 M4 -T2
e d, f:

d :;-sinZi, e (2.29)
sin(;[—i]

WGBS M3 . M4 BODERIADE, A ARk, M3 Dk
22 0] N WES, WS M3 SR KNI A B AR, 7R B W
MR do HTOLEEAIE, M4 BINSCARXS TSGR AL S M3 DGR
TASDCRIARCARL, AFDOCEACT IR BO AL EAA, % BB W2 P&
d, ANFEIRRMFETT AR _E. BRIk, M3, M4 fwfe AR, J7mAER, X M3
BEAT 734 A 2.7 PR

S M3jekkof

2.7 J3H M3 NS THAZ A L

2 M3 g8 x B0 iy, ASHAARCEDNe, AT AARLEDN20, AL
RIS, £ BB AL, BN SHEAL T K A
4 M3 S8y Hhiee o I, ANHAEN

%-arcsin(sinacow), e (2.30)
N EFI:
a=24, e (2.3
2

NI e N -
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2 F JolniE e RS A R

CoOS
arccos e (2.32)

J1-sinacos’p

5 e B B SoKT I 2 ) A A, 9 U EAE KT T 3505
R EAAR, ERSEmA MR d, 7Tl e M3, M4 fif M3 H S 6AEK
T BEUALEA, EREEHBOYMEIEE d. & M3 58y et G2 B E
A, My BHIERIOLEE, WS EEIER:, 58 x BiedE 0 kMEACT e, M x Bl 1 1
Mg, WREHER, M4 BUiede R M3, 7R, RIS SO S OE AL
ERREPLTE, B M3, M4 Sex. y HIEHAEG. o5 L (M2-M3-
M4 Z [EDGREAFD  SEAR AR A d. SER SR Aa (NSHARA) Z A
KH e

sin(i+6) :
- > - =tani, e (2.33)
2cos(i+8)-cos® p—cos(i+6)
d£cos(i+0)sin2¢:1. e (2.30)

24 KREBINGE

AN TR TC T e R G AR IR B HEAT T VR A, £ E S N TE T e R 4t
P T e JE B TG O I e 2R 49 1D e D5 B0 G i Y T8 R 0 016 TR R B 1 8 2 M =
oo AETH eI BT, i 1T B B R g P L e e RS
Ji@ 5tz B SRR 2 e e s 52, R FH R B A IR B 17 0] TG O 9 e 2 0V e T e s
FENH I ER A A A, S TE i e R S R VERE 204, S8R RECERF € NS AT BT
DL R LU N A B IR IR s 5 J 36 TE i i e 28 4 (0 D6 RO RS 1] AT 70
A2 M3, M4 Giie S M1 R ERIRR.
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AIMS B 88 T i 1 Jie 2 4t (1 S B BRI 7T

BIE RRERARZHZRALGR

JeiE R G EREAE BETHI BUBE # 2 AL B RGRCT, AE RIS RGN R
BIREMAL BN, AT AR BN RCR, HESL L, 7F
26 ARG SR br TARTEREAN BB BT R bR & A7 AE — S W 22, SEBRTG U AN B AR
DURA) O 22 2 BEORYF T4 Bt 52 G 52 AR GEEAT N L B L Al (1 2531
IR Z2FEAS EAZER T H AN LA B BT, RIE, #2065 RGN S AN
PEREAT I FE X G 2 R G LB B AR RE A BORE I IS], &, Wk LR
SR AT RS I A T DU D 5 F G A0 S AT A%k B B KRR JBE R 4% H e R G0
BEUH P .

X R GEREAT R ) SR B R IRBOL 2 R GRS R, il KGRI &
I8 2 R G e F R RRIRES, BEMREAT ARG, UL R G RE
ORI, BT B RS LR 2, BE NS & T R B IRIR .
RN RAEAA, T8RN S S IFEAT A L B2 0 T A 2D 22 R SE I Bk
fafE R . Bk, SRECARGER A ERIEAT RGBS, 7262 o Tl Rt
1T RGURCR IR R UM I 55 . B RGEPL TIOBTRbO maky 205
ARSI BT PEAE . B AR R A AR ZE RO T, AT RASEE
AR, AIMS H TG i V8 i@ Z2 8l 2 — A4 e 221 T BN B A UG 22 R 4
EAR T P R R — SN TRE, Wafi-Fgsy RgA e —EB%E,
H B FRER H A2 i R GO o i R g0 Ja £ 3707 A S, RIME
AL EAAR, HAEWERRIERE S, ol ie 52 40 TARIRE T AW e s it 3 At A 22
WA RGO TT 1A ST IX—FEAEOR, N om il e R SR T R .

ARG N H BRI VA R R GURBAR AL R, IREIRYE e Ty
FRHRIAEAT RN« K2 B O OB RN 53 1) AR A1, oty
FORANEIIIRSE, W H T DO 2 25K, (HR AR G 1 BRI 5 IR AF AR BRI

HE, BT WIahe 7w, (R I, RS AR 77, AR B R
s ARMETE AR B TR 5 SE BRI R TAE . B T LM R kit —&



B3E JolwiE e RS s 5

A SRR BB H AR . rTE R MR R . R A IR RS T

-

FH T J0 {1 8 B 1) 2 R ARG AR, 4 SR 58 4 A A S IR AR SR AR RTS8 5
TR ESE, AR TR AL RCRAK. T IR e R GTE e TAEIR
A NI AR RCR I RTRE, TR RGO To I e R GG
il ToOmIE TE R AR i =R — R E RV BN SE A A, R = TP
AT HR G e B0 B B 75 22 H T T0 M e g R iR eoIB Y, HO g
Kk 3.1 Fios:

v
----- ! A == pp

BS2 A |
FM: folding mirror; - ﬁ -3
PBS: polarization beam i / 1 M

: FM2 ‘ MOTOR

splitter; I S ‘
BS: beam splitter; 1 Q_, DEROTATOR PN ‘,9] ‘
CC: corner cube; Y YR |
PP: parallel plate; FM3 FM4 LENS DETECTOR

RM: reference mirror
B 3.1 Tolw i e st 25 7 RS K

ARG RE TR N = BL:

Lo WRSLICw T e 2 Ge k. 38T 73 ) 1 i ik 0 R B (PBS) 73
WREGESN . RS POEHOLH (RGO 5B G = 50,

2. TolVE e 2 G SO B AL B R - IR I i T e AR e 8 T 2 B 3 A A
B G T T e 2R S8 & B i X RE B A, AT A8 % B I SR AL L, SEI
B BN BEIRI 5 s

3. Tl BE RGBT B EAE I AR R T 1% DUREAT To T e AR SR B
T B A, A MATLAB 15 570 #r45 SIG I AL B0 R K 5 485538 7 1A,
AR D7 A 45 R SAE Al A L AR IR,

R 1 AT SEIL RGOS i T e 2 G el s A, AR 2 MR 3 SeIl e
i T JiE 52 485 TG D VS e 2 90 e A Al R 2R GG ) L5

19
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AR —RIZ, BT RETAFAI LA, SN a7 LA
B YCHETT AR DA AT, R RGNASE L, IO LAE AL 1k
IR A 5 [ B R GOCIRBOL A% T AT RE IR0 s A0 Ae € TR Uk, &2
A TCA R 0 E e B (PBS),  SKBILIE S VG 7 IR A% 3 AN SR G i 7 10 A% 4%
FICIR IR S o R A BB R, S5 7 R A Frh — b
BERURHE B, A E AR BRI e B S, MEE ML A e
HAT AR BB s IRIRICAT p ARG, e O RIS K2 s O, B p
Tt GARGREE M, s WMIRICAT p fwIk 6K B B i Ik CR BEALR . s Rk
JCRS, p RIROCIEST, AT LA S RGO IOt A A sl WnlE 3.2
Bt

44
TT

!
|

S A W Y

B 3.2 fwiko s B IR

3.1 WHILTTImIENER G

Sl T L ME R I FR 23 ) s A A3 I i 20 e AR B 20 R I JE DG S ) O Al
BIRe S 5 HBh i 6 e T AT HLIF G o REGBERRS BEAR RS EIGR T e 0
il HE RIS EAEE, RS S8 F AR EROR, HB/ MRS 1 1A
BOCHA AR N %, DL I A B FE & e il AR G 1 J 1

WRAEEL 3.1 fros,  CLESGE NG, TGRS DGR s b e Bl o i
RERE 7 BT =D B

1) FIRAENF G iede . Ersii G Bk B BT IR S5 T

B (RM), fHiHZES Y5 LASER>FM1=>PBS>FM2>BS12>RM=>BS1>FM3
20



B3E JolwiE e RS s 5

> LENS=>» DETECTOR HEAT 7T, FI AR & SE il sk L 3h i & e i # b ok
H 22V 158 SN GBS I, 175 2 2% P [ Bl 3 % 6 e 3 — AN 2%
ST R CBEE RIS I R B AR s, WSS % P IsiE Lk S a6
Jiret i~ A7), ] 3.3 BraR. BRIy, ZE-P I GRA Jy i sl 6 e

3.3 BRISET AU

2) Ot W B & e R AT RS . R AESDOGE LASER9 FM1>PBS
2> FM2>BS1CC1>BS1>FM3->LENS=>DETECTOR BT+, f4EtEH AT
PAKE NI LR S it B E R IS J7 18], i 3.4 fro, BRI HER S 1 (CC1)
R[] S AT SOk St 2 2 1 BT BRI A b o] DAERIN B A el 228 10 M HEM
(RIS O S AR N Bl i & Tre i i r B 2 2% (1) P B2 SO, sl 3.5 o, TS
el SR BE FM2 A3 A AR B 11 [ 50l 55 25 26 1 TR 45 S SR G AE AR 2% LT FRAR /)N
BRI D6 5 228 P BT R T AT . AT TR 3 SE I R G0 b 5 H3h i & e i~ 47

—R

3.4 fhER B R

21
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B 3.5 LA ah i G e T AT

3) Juhh S B G IR R T BRSSPI, ARG B
BRI ES, FIHEHHEE LASERDFM1PBSFM2>BS1>DETECTOR #:47
W, TTROGAR I MR & B B R — A I OGBS R & b
[ B AR RN, SEL RS Al G e s R, anE 3.6 R

SIS
o hwii

B 3.6 TGS B G B A O

HEEE

2 M =AND IR, HAR IR GO 2R 7> RO B2 70 U B S
5 TC AT R 2R 4 A e ik () L o SO 5 R B A 1 A S
ER=ASBBRIAME: WS H TS OxABCED (EHIRE S sl G ek
BT AT PAATITR SORBE FMS SOOI S Fe Bl B iR T AT . E— A
Al ZAME T, AEGH S B G R Bl i [F LR A T, T RoLE L B S
SRR R T OB E, DRAE SO G TR N 14T TR (PP), I =
YL PAT R A G 2 P88 B B e 4R T O LR B A PR,
3.7 Fw, AU 5 H Bl G el fi i =)0k 1
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B3E JolwiE e RS s 5

B 3.7 JeLkiE AT AR AL RS

32 ZLiRmHERAZMLENEE

TESE B S 6l . RIHGER 7205 KRG E & )5, "IN RGP IE S
B SN G QA FEA R f, B, Ko mii e 23 2 sl & b, wT IR
i T 28 G2 1) 451 S SR B T _E LR 315K B 5F A G B8 AN SR G ER PN BE, AN
VR HETIC i V e 28 8 81 T S S B 8 P A DG BREAE 5 B i B A IR A L, DASE
LSTR85 A B A0 8 A6

VAR, SRR BT B B O, 35 M4 - GEE R RO,
R IH SOR AR M2 M3 SRIAFEOEIEA B, M2 BE M4 KOG N M3 BE M4 Ot
PR 2 £, BRI M2 FIRCH B RS2 3] M4 FORBREAr B i#es), Bl M4 |k
ROGBEAL BN M2 FR T S BON UK . IR R, RIVEEGERAEIRIT A, JEotRk
AT 2 AL VA= RN o S U ST e KRR w0 ¢ S S i R 6 = a1
ISR 5 B S 2 () U S M S O B AR S O B A A, 2> Mok B OZ SR O B AN I
S GEE RO CTE [EI A2 5l , DRk, YT IR e e B I S R TG B AL B AR
AW REAT TR T

235 SR OGRS D B PR G DREAE A4 T B R AR S, T i v B ) SRR
B OEARHE, T8ROI IE RS & B P, P & B B R 4
A

3.3 RimiHERASGNERARGES T
A TR T DABRE 8 R GV e AR G A B T PR A S (HAZBR TR
NIRIIHERE ST« BRI SE— RPN WA, AR AR, Ik PaE ) ol
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SR AT T — R A . BRI e B — A 12 NMESI A, af
Pl 1 EE 22 DA RS X8 I O i e B 13 42 T R R e a0 2% ) O B ) 8
Bltt, %8l MATLAB {7 570 R g B i A AR 3 s g = 2 .

et S N To i e BE K vk R W, Tolmiliesi 2 M1 ([ M5) 152 %L
N, R, RS R AE T ML (MS), IR ZRIFETAE NN M2, M3, M4
AR RGH. Vi b, A SE 2.3 HERAARR, z oSG
B, BDNSE. RE M2, M3, M4 %8 x. y Bl M EER 2200 il N
ay, Ba; Az, Ba; Ay Byr FBHERER (2.13) — (2.14) AEH (3.1 - (3.3)
e

chzRX(g—ZQJRy(ﬁZ)Rx(az)RX(Ze—gj cosg . (3D

Ny =R, (3—29) R, (B)R, ()R, (Zegj{_o?, e (3.2)

0
sin—
NC4=RX(g—zeij(@)Rx(a4)RX(29—gj —cos% L (33
0

TRBEANIIEAE xoz P HINGE y FhEERE I Ny » WIRIR -

A =[siny 0 cosy]. e (3.4)

BIVER RN, Negv Nea THEAFBVRHAE A NT o Teg Tegr WHHDG
RN
A'=R,(c/2)TT, T, T,T,R (-o/2)R,(c)A. =+ (3.5)
H (3.1) - (3.3) K (3.5) A pHralkn, M2, M4 BT RCR BT — 2k,
W = FH 2 —HAT R . B, DR HrR A5 M3 M4 1R ZE 50
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(as, Bs; s, Bs)- FIH Matlab XF M3, M4 ¢ x, y Slhee & K OehhSE v flieFe

HA R BEAL BTV 3, 45 R 3.8-3.10 FiR.

K 3.8 Jolthhse y HE e AR Ay IGO0 T, BRI G IR F h % & e — A
fzzhfi. Hed, (a) M3, M4 TR =/ i B R, Mas =
ay =Pz =Py =0, ATEIY M3, M4 LUSOGCHIIAAEAE TRiE R 20T, SRMDETEA
b HLEh I G Eh MRS ;24 M3, M4 TR ZE e iE A i iR 2, SRINDEBE
IEE AT BAAR R FOE, FaOREE RS y B iR Ey . B
3.8 (b) Al (o) 43708 M4 ToiR7E M3 Jieds w24 10 D, M3 TRz M4 ek
w22 10 MG LT BT AR, PRI M3 80 M4 fEAE e iR ZE N, IRIDGBE
IS S A PAS A FRNIE, T BLREE SRR ZEy AW/, AR /N
ERBmEE.

100 : - 100 : . 100

(a) —=—y=0 (b) —=—y -0 (e} . sor=0
v =10 v =10 vy =10
—a—y = 20 Ay = 20 —a—y =120
=400 =400 =40"
50 . s0 . 5ol =
2 2 2
S S S
£ =8 =8
2 ] ]
B BN BN
g o g o g op
-50 o 30 100 -50 0 30 100 -50 0 50 100
Anglefarcsec Angle/arcsec Angle/arcsec

Bl 3.8 Jtfhe y MiEEE L N IORIDEEHIL. (@) az =ay,=P3 =B =0;(b)az =p; =
10" ay =B =0;(c)az = B3 =0, ay =, =10"

Kl 3.9 NJuhhiRZEy 10 fFb. M4 GiRZE. M3 Hhge x. y Hlieds AN A 2
REGOS, WNDEREE B — Frzshil. Hr, @ M (b) 73508
M3 ¢ x By y BERE TR T RURIL, M3 58 x Bliede s, (Rt
AL EAA:; M3 S8y SlieFznt, Rimpul B84k, 1 Hed iR z=mos, M
AN B 22 RO

25
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40 : 40

@ —ea -1 | {b) —=—B,-1 |
w=5 |
—a—o =10 |
20 : 2 : 20
o : o
& &
E o E oo
S S
H H
20 : : 20
40 i i i i 40 i i i i
-40 =20 o 20 40 -40 =20 o 20 40
Anglefarcsec Angle/arcsec

B3.9 M3%ex. y eI IL N IRNDEREIL. (a) S8 x Bhlieds; (b 58y hifieh

Kl 3.10 iR ZEy N 10 AP, M3 oz M4 Bh%e x. y Blliess AR A
REEEDL T, RINDGBERE LR — Rz sk, e, (@ A (b) 451N
M4 5% x il y BhHERE NI ELAE R . M4 58 x Ry Rlie s 5% 22 51 i 1038 sh Lz A
. BN, R M3 S8y HiEE I T DLl M4 S8 x. y BlUBEFER, (R IHIL 5
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