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Abstract: In order to realize the detection of gravitational waves in the frequency range of 0. 1 mHz~
1 Hz, the formations (or constellations) of space gravitational wave detectors such as Tianqgin, LISA, and
Taiji needs to achieve picometer-level measurement accuracy on the order of hundreds of thousands or
even millions of kilometers. Therefore, telescopes directly used as part of the inter-satellite interferome-
try optical path are facing huge technical challenges. Space gravitational wave detection telescope has the
characteristics of ultra-high precision and ultra-high stability. This article takes the LISA gravitational
wave detector telescope as the research object, and analyzes the optical design scheme of the telescope

"? core index of inter-satellite laser interferometry and the actu-

according to the requirements of 10 pm/Hz
al demand of gravitational wave detection. And based on the design, analysis and discussion on material
selection, optical processing, adjustment and stray light suppression are carried out, which provides a
reference for the subsequent development of the telescope.
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Fig. 1 The functional structure of the telescope
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Fig. 2 Schematic diagram of telescope optical system

H B R a0 rE, £, heis
VT2 0B B, S IR 2 005k 2%, i Bon
AR, B Ri=1, 2, 3, =, m. 7EXF 8L
e R GEIE AT A (B S Ak N R G
MIVERIZE E,,, B EAES E, RN, RG22
B —2tE. eS| ke b, R E SR
Y TTL W R v] DLl ol bR e SR 2, M E, 7=4
F TTL R 75 2> B R A 2 SR AT R A, il &
AR, DR A I 2 19— S0P AT A A0
IINE R A B 25 SR ) TTL s 7K

IO R 5 | Pl B B AT e BT
AN 2 3] 45 40 37 X R Tl R o R SR I
FAB0 B FEARE R, 0Bl 45 A0 3 0 0 i — B0k
WAk o kB 4 B e B3 2 (] A9 AL A A /NS R,
U T T FE AR T 72 AR 1 TTL M s 4 25 Ak sl B 7 1] 45
ENGE IS

5 BIEBIRZREBOC

5.1 HEREREEM=E

DO R=2 Briv s T i s AN R SRS e TR et B
Fe oo A5 o nm B R s, Bl H Bk
SHESOERe AR, MO & St
2 TT A R 2% 18 1 i 1 5O B0k B BRI
LB, X RE R S R RUE S R R, AR
GEXFINER AL HOE R HIA L, BIUE S S E
FEER v, Ol WY 5 e 2R 2 e 07 8 ) A S Ak
HOb,
5.2 THEBEMAE
5.2.1 MARR B A Edks E ARYE RS EEU
e, P EEANMELT, SRR
S RHREE (&) /T AS KA (5<),
FENR A SRR B TIS F 8 i /2 O R 2

TIS ~ (4m6/A)°. (5)

DAL I T DA 3 o AR AR S B B R R B ok e A1 3% 1T HC S
R, RS IS AR Ao, R BERE A N T
LA G SR R R R T Rt A )
FU 2O RE 75 0 L TR o BT 2 B AL
PR 8 i )OS 107 IR T AR, W X AR
SR EBOR R AR PO R A 0 TORLRS B
2K,

H T 58627 o0 1 1) RS 25 T AT R O AR
FEFNES F ARG AE Tk 2, sk e Ty vA AR R AR 4
fl o Ty =, ARGy ke T ARG N T R Y
TR . SR T AR TR A — R A ]
R NS B0 2 0 A 2 TEDRELRS B AR TT DGk #)
WK, HAIEERE KOS HITIL0.5h
PN, JofFRim kA RS T 0. 673 9 nm

T B 55— AN AT 1 I 2 AR AR WK 5
MITR)Z . 20194F, v [ b [ BL 2 B 7 I A R R
5 TR BT S 25 U J2 5 38 A 1 3 B R 1A BABIF
WS 28 = BURHLF AR, 7E 200
nm~25 wm P B 15 99%,  Hd I = R A
R ZS IS, T a8 G 2O 2E AU
5.2.2 ¥WREZHwWEWAEIEAE MRS
280 B R () 62 E T A ML (R T, S —
B4 C G S B A A B BRI, B i
BT A B 04 ¥ FE P B0 =455 R DU B A 2k
P 1 B T A RORAIRGR B B 00 25 5 1) O R A
TR T 251
5.2.3 B EkdE R A B AN ST R
AN T O S O G RE R
Qb ) S R 2 WAL TR /DN, R )k 2 WA TR ) T
RES BN, T AR S B 0 S n] R/ NI AT R

6 RTINS R e

6.1 ZEmIEHIFE

TERGEM PRI, SRR 5 | R A
ARG 255 B AL B R M oK o il ad
NZEIHRHI A SO B A B A ZE W00, A
S 58 SR G N0 A 6 S B I 2 P A AR 2 A 45 T £
B, MR B SR A G AR ST A e v
PRAE £ S BRI T b, SR F DG A 07 ELCPF BB
P E 25T B s SR P RS B = A b 0] 2 0 4%
o G AR 0 E 25 SO BRI ARG OC &, DA ofe
B R E A R G REPDIR A, DG M RE 5 2
Al

H1 T 51 9 25 Tl R0 B e g AR A L A R



#1244 wagy, 4%

23 ()5 7 AR S 5 ARG AN A

183

FEwG . RAMERE R, FoR ARG E T B, 1E
e YR i b (P A g AT A SRR 2 5 e
WP S8 B E . W - B AL
RS 7 B R IR, AT T B B T A A

Rz, FWME 3R, Sia RN E >
Pr, X =B-DE AP TIE YRR, (Ot
ARG AR B A B RAER A

WE R

& 3

=B
R &AL

L 2 R ]

Fig. 3 Schematic diagram of telescope assembly and adjustment
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(SR 2.19 72 32.8 0.50 1.40 357. 14
CGREE 2.53 91 36.0 0. 007 1.64 4.27

fik 2.33 131 56.2 2. 60 137. 00 18.98

SiC 3.0 350 116.7 2. 60 140. 00 18.57
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