44 3 B )8l M S IR Vol.44 No.3
2021 7 Journal of Time and Frequency July, 2021

, ., .105m [ , 2021,
44(3): 222-230.

1. 05 m Z B Im 3R F s 5 R I L BUIE

*%ﬁ}/’\ 1,2,3, ?4%%@ 1,2, i,ﬁﬁ%‘-lﬂ’ #%ﬂ;g: 1,2, —’i’r]t]f[‘ 1,2,3

1 710600
2. 710600
3. 100049

BE: FEAFRE RN P SHImL R UM 35 1. 05 m A8 X b5 PR BiaE A RFE I
WAL LN % 2 e a3 -F X PR AL, SRR IATA L 692, (2R a4t b oA B/ T
SR R TS, BMAGALE AN TRMAGHRS, R ELRERE 5K H AR R
REAEBERFTARE . I TFIRE St 2 745 ) T A s b A TG (@3 1.205m, @ E0.5m) ,
ARIE BGE G 69K AT B ARE ) BAT T i, P T R EN R EF AN, o T Rssad A
AER, BEHEES LSRR M GZEF L, SRS B RAATHES)AME T, KB #H 2
IR TR B P A LI B AR R e L 69 AR E .

EEHA: oL R A R BT A%

DOI: 10.13875/j. issn. 1674-0637.2021-03-0222-09

Reformation of 1.05 m laser telescope base pier
and correction of eccentricity of dome
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Abstract: The 1.05 meters of equatorial-mount optical telescope located at Mount Li, National Time Service
Center, is upgraded for multi-functional altitude-azimuth mount telescope with capability for laser satellite ranging
observations. Due to the change of mount type, the rotational center of the telescope and the center of the dome
are not overlap, it is needed to move the pier to match the dome and telescope centers. A geometric analysis is
carried out to find the best pier offset (1.205 m northward, 0.5 m upward) to satisfy the maximum elevation Angle
(87°) of the telescope. Meanwhile, the optimal altitude-azimuth angles relationship between the dormer and the
telescopes is derived, which can be used in the servo follow-up system of the dormer.

Key words: laser telescope; azimuth; eccentric; follow-up system of dome

2021-04-21 2021-05-21
2019P173021000401



1.05m

60

223

1.05m

1

satellite laser ranging SLR 20

[
20 90

GNSS
o BRI SR W SR P R 4
A

360°

13

[4-6]

tanA:ﬁ

tan H =
NEE

[2]



224 44

Q
SN
V<

JA \
-
X
1
% D w
Em
o, D
E, = arctan—= 3
14
2
G__Mm —=m— 4
(R+D) R+D
4 R 6400 km M 6.0x 10 kg G 6.67x 10" Nm?/kg’
4
V= ,/ oM 5
R+D
3 5 1
1 10°/s
|
1
D/km vl km/s Enl °
300 7.73 81.6
500 7.62 85.0
1000 7.35 87.6
5000 5.92 89.6
10 000 4.94 89.8
2 EBUEERSH
2 51m 2.740 m
360° 5°/s
3 3m 1.6m
2.2m 0.7m 0.525m



225

1.05m

50

51m

45°

70

2.740 m

0.44m




226

44
0 4
JiE =L =) —h 5.17 —(0.62-0.525 — &
tan@ = = 6
d—(L —r) d —(0.62—0.525)
6 K n L
@ 7
npo =l=n _h-044-0525
= = 7
d+ =1 d+N5.1 -0
7 L
85°
6° d 0.5 m h
1.06 m 87°
S m T
m
X y
z 5
Az
g
*.7)
¥ ¥
X r
X
5
x' X 0
=l v+ S 8
z' z -T
8 (x'\»'2") (x,»,2)
R



3 1.05m

227

x=Rsin Acos H
y=Rcos Acos H

z=Rsin H
8
x'=Rsin Acos H
y'=RcosAcosH + S
z'=RsinH-T
A H
x' Rsin Acos H tan 4
tanA':—: =
y' RecosHcosA+S | S
RcosH cos A
tan H ' = z _ RsinH -T _
\/x’2+y'2 \/(RcosHsinA)2 +(RcosH cos A+ S)’
RsinH -T
JR? cos* H + S + 2RS cos H cos A
H 0° 12
RsinH-T=0
13 H
5°~90°
6° 13 7"
T =Rsin6°=500mm=0.5m
1 500 km
85°
L 062m o 51m r, 0525 m
OO
anH'_ n=T _ 51-T
Stn-L g, g6
5 )
14 T §=0.495m 2m
0.7 0.495+1=1.205m
1.205m “

3 ARUCETBEEIHME

5°~97°

0.5m

10

11

12

13

14

15



228 44

cososint
A = arctan 16

cososingcost —sind cos¢

€0S O sin ¢ cos T — sin O cos
Z = arctan 4 4

17
cos A(cos ¢ cosd cost +sin I sin @)

16 17 ) T ¢ +34.357°

) a
cosOSINT ——CoST
A = arctan [ 18

a . . .
(00550057 +lsmrjsm¢—sm5cos¢

. a . .
sm¢(cos§cosr +751n Tj —cos¢@sino

Z = arctan 19
cos A{sinésingﬁ + (cosécosr + %sin rj cos 4
18 19 a / 51m 4
A Z

0° [10-11] 5o 6°

22m 3

d r d r
0 85° ¢ 1°
d 0.4 m 0—->85° ¢->1°
d—>04m
6 04'=04m 0.3m 0.7m - 04m




3 1.05m 229
A=0 12 H'
tanH' = R-T __ 510750 ;5066 20
JRZ+8> 45107 +30
H'=86° 0°~85°
A=A4"-A4 21
tanA4 ' =tan(4+ A4 = tan 4 + tan A4 = tan 4 ~ tan A + tan A4 22
I-tanAtanAd | S
RcosAcos H
22
tanA’:tanA(l—;j:tanA(l—Lj 23
RcosAcosH 5.1cos Acos H
A 1.05 m
[12-13]
2.388 m 2 xarcsin(1.194/5.45) = 25.3°
2 xarcsin(0.525/10.9) = 5.5° 19.8°
19.8° el
4 %P
1.05 m
0.5 m 0.3 m 1.205 m
[14)
S WK -
11 , . [3]. , 2001, 19(2): 283-288.
2] .12m D ( ), 2005.
13] , , ;.12 1. ,1991(4): 1-6.
[4] . 1. , 2012, 5(2): 126-132.

[5] , A [ ( ), 2010, 33(1): 18-21.



230 44
6] [l , 2015(17): 167-167.
7 [1. , 2013, 25(S1): 96-100.
18] AS-I [l , 2004(3): 196-202.
9 [C1//
, 2011: 22-29.
[10] .85¢m [1. , 2008, 5(4): 386-391.
[11] [1. , 2012, 39(4): 67-72.
[12] [1. , 2017, 54(9): 188-195.
[13] i [J. (A ), 1990(8):
844-850.
[14] [. ), 2002(3): 19-22.



	2  基墩改造要求分析
	3  偏心圆顶随动补偿分析
	4  结论

