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Introduction of laser pointing scheme in the Taiji program
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Abstract; To realize scientific measurement of gravitational waves in the space gravitational wave detection,
after launching into a predetermined orbit, the satellites must first construct a 100-km laser link. Furthermore,

to prevent the gravitational wave signal from being flooded by laser pointing noise, the laser pointing stability

must reach a magnitude of nrad4{/Hz. Therefore, a sophisticated laser pointing scheme has to be adopted. In
this paper, based on the Taiji program, we will discuss the design of such a scheme, which can be divided in-
to two phases. Laser acquisition will be the first process. A star sensor (STR) and a charge coupled device
(CCD) will be used as auxiliary capture detectors to decrease the laser pointing uncertainty region to sub-prad
levels. After that will be the laser fine pointing process, which uses differential wavefront sensitive ( DWS)
technology to accurately control pointing direction. The requirements of the acquisition sensors will be pro-

posed based on the Taiji program while the feasibility of the DWS technique in the laser fine pointing phase
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will be discussed. The conclusions of this paper can be regarded as the basis and principle of related experi-

ments and will give a reference for system construction in the laser pointing scheme of the Taiji program.
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Fig.1 Location map of star sensor
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Fig.2  CCD laser acquisition scheme (a) SC2 laser

scanning; (b) SCl captures the laser from
SC2; (¢)SCI points to SC2; (d)SC2 points to
SC1

FroeARAS . [RIRE, SC2 76 W5 N34 5 =2 el 414t
Wi, A SO eSS AL TR RS o

P 2(b) frow, FERE— k%] SC1 iy CCD |
B BG5S (H i T A7 75 W0 4 08 e i 22,
CCD EOGBE MY 52 Pr i B 5 i i) 275 1 B 2 1)
A%, W 3 s JCBER A E i B8 R/
MRS A BE W) B A I RS &, RIS L BE
AL R AT 3158 OB R A A, SC1
MR 2 R A B 3 (A T7 180 % i SC2
A7 B A SHIOEH, WA 2 (e) PR

& SHTIA

Fiflyaw | JeRESH (LR
I,

K3 CCD RmDEHEFE R A

Fig.3  Schematic of spot position offset on CCD surface
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Fig.4 Schematic diagram of real laser wavefront
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