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Calibration of optical axis parallelism by using star for

astronomical observation system
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Abstract: To satisfy the requirement of field measurement of optical axis parallelism for the ground—
based astronomical observation system, a high-precision multi-optical axis parallel calibration system was
put forward. For astronomical observation system which contains the imaging spectrometer, a star was
used as a point source, and the star image and its spectrum was synchronous acquisition by using the
astronomy tracking system. It was not easy to determine the center of field of view in spectral dimension
of the imaging spectrometer, and the scheme takes advantage of control system of the equatorial and a
small field of view of the imaging spectrometer, so the center of field of view in spectral dimension was
calculated by fitting energy of scanning the target star with respect to the scanning position, then the bias
of optical axis parallelism between the instrument was calculated by Gaussian fitting. Experimental results
show that the standard uncertainty of this measurement can reach 1.52”, and the optical measurement

system structure is simple, so it meets the need of field optical axis parallel measurement with high
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precision and high speed between the imaging spectrometer and other imaging instrument.

Key words: measurement;

0 3] &

T LA AR e A e Bl A b, W AR O
i 22 1) £ AT A M R B R AR
PR Y A BE AR R b OB A iy — Sk B g L (=
I 32 B ASC A I T2 2 A% 1 BR A LB AR R AR
iz i B P, A2 B A A% R BT O 1R R R A
RS ok i Dl 1 B D S B R e S N G 9 a1 D
A R D 1O R A H O R AR v R AT 4E
P, XA R GE N6 RhF AT PE 2E AT BREE I
i AT R E o H R, 5 A8 0 Bl AT A I 5 vk T
A B AN S R P, B B AR O AR,
R AEAT R LT, /N AR 64 1, Ok 6 X
B TR SR, UL R G B B R R o S g
25 I 5k O I, B DL R A1 37 0 e 4%
Foft 358 189 A2 Ak, LT A 0 3 - A ) 7 2

M 2 IR SO 2 48 v 8 AR 6O T 3R A
5o 0w G B M R SO 4 E L H S TR IR
JETE AL v 0 (00 A D A I R e L X
i ZN R A R SC B B 1R O 1 AR Ot il —
BOPE R 25, 08 3 A A0 e e T R B B OC TE
YER o il T AR T8 1) B 4 W 5 S — 4 = 8] 114 s
S BRE T L R SO R GEA By BEAT L K,
B LB E O A 2 18] B S AT M 25, SO R
Filt B T R G AR SCER R R ST, A TG 55 Jm AL i 1 2
VE Ry Il i B, ) ] CCD IR 2 Gk R 4R 3 i 8 2L
TR DRSS ' A P B D' i 0 2 AT B Ak B A
I % S B s g P fE R R ECBE Y P S AR A R
T AL I o B A A 22 i S8 ORISR OB TR R G0k
b 55 O 3B 5 mT DL O ik 22 18] A4 AT PR A AL, A
© HARE SR KA 580 S O B — EOME A O S AT
T IRUE, IR A 7 AT AN E B P E

1 St FTHERERE

ROCHER LI R G 1 1 s, 32 2 98 P B
A I T AR R SC B i A AR T AN =R # R AR

optical axis parallelism; star; imaging spectrometer;

equatorial telescope

GG AR — & T AE7E AT LI Be b B € HORY 80 1%
1, FE Bk 245.6 mm, #1375 K 0.7°%0.005 6°, K 3CHE
VE B 4 B BE k207 mm, CCD {4 i 1 024x1 028,
B, ROSCER B R ek M T 2 S0 AT B R AK,
o5 18 3R B A W A% BOAH R AR R, IR X oE
BRI b A R T B b Bl B A S50 0 UL AR T S I AR
22 R AR R R TE AR 3B B, SR A TR i e 00
H br 2 B HERE AR A ™ B 1.2, BRI A S
B BE A I 5 1) T BT AR 8 AR AR 45 ORI o 22 0, O
L3 [ 417

Imaging spectrometer Dec axis

Astronomical
-} telescope

Imaging spectrometer

i sm/‘

s

~ 4

RA axis

Astronomical telescope

P13 T o S ASCA R SO0 2

Fig.1 Astronomical observation system based on equatorial telescope
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Fig.2 Method of determining the center of field in spectral

dimension of imaging spectrometer
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Fig.3 Bias of optical axis parallelism between imaging spectrometer

and astronomical telescope
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and imaging spectrometer
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Tab.1 Measurement uncertainty source of

calibration system

Parameters u (") u/(")

Gaussian fitting in astronomical telescope

0.12 0.18
detector
Gaussian fitting in spatial dimension of 0 0.23
imaging spectrometer -
Determination of center of the field of
spectral dimension calculating by Gaussian 0.13 0
fitting
Environment vibration and airflow 0.23 0

Uncertainty of arc second of per pixel
caused by the focus of astronomical 0.26(")/m* 0.26(")/m?*

telescope

Uncertainty of arc second of per pixel

caused by the focus of imaging 0.000 2 0.03
spectrometer
Bias of position angle between y axis of
astronomical telescope detector and 0.05 0.05
declination
Bias of position angle between y axis of Can b
an be
imaging spectrometer detector and . 0.51
L ignored
declination
. .. . Can be Can be
Tracking precision of equatorial telescope . .
ignored ignored
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