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Cassgrain focus switching system
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Abstract: In order to solve the situation that the 2.4-meter telescope cannot switch Nasmyth focus and Cassgrain
focus intelligently, a switching system was designed to switch focuses rapidly to improve the observation ability.
Firstly, a M3 switching system model was built, the composition and implementation of the system were
discussed in detail. Then precision analysis and finite element analysis were performed to optimize design.
Finally, the calibration and test were carried out through experiment. Finite element analysis shows that under the
action of gravity, the mirror surface shape RMS<1/60 (4=632.8 nm). The first-order modal of system reaches
34.71 Hz, the system has good stiffness. Experimental measurement shows that azimuth structure and altitude
structure repetition precision are superior to 0.5", translation stage repetition precision is 1 pm. The switching

system meets the performance requirements and has been installed in the telescope, which has been used for
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observation. It also provides a reference for the design of other telescopes.

Key words: 2.4-meter telescope;

0 35

RICEE KA B2 (1 TR B e B A
BRI . PREZEBTIR . 23t A S N
R F A 5 A i O R AR R g R IS
BT, Ebr E 10 m FEEECH £ 6, HIEfE G
B R DR RDGA HIT s, 430 m BixsE (TMT). B
R PP B (GMT) M BRI KB 5% (B-ELT).
5[ At B RT3 E ) R AR A KR
X 1f FL 2 H AR G4 i K SCE I % (LAMOST) FHi
B 2mPOtE R, B4 2.16 m B 37 45 AN VL
24mBEEHE . MR EEAEE £ 4 2 m YT
B4 m B W R R F R IEEZEE 6.5 m FEM
Wil K ¥ e (MUST),

RABRERGEIDLCFRGEL EXR RGN £,
R EMMRG IR G ERG ., T L %%
MRGE T A = FiiE: REMKMA . Ritchey-Chretien
WIS AT TS i ko el B D I B TRk
RpnTsa e . = BEmIhaE R E R R IT i, ok B
UBE B SE AT i 2 A L Pl £ 05 . Coude £5 5545 .
W B AT 3G ThRE A1, by S B B 0 BT 1 SR 4 AR, =B
RGBT R R DI RE, W A AL I % . 7F SOAR
B hE Y, =LA PR R R R E Y T fg, SRt
W% 50 Hz Myt 6, R AME R sh, il &
Bt FIOLE RS, LT AR D, A
PRI A AR B K, O 4t v B B 1 (i 0%, %
Xof B 76 A 1) A SR AT T A0 R, Ol B i LA 24
STIRE . UL RS SEBL A sh Ik i = B0 Ry e 4
LR Rm R ORI G RE M CHETT I, HAEH
etz B e

SCRERXTER VL 2.4 m BEE SR B <58 (M3) RGui
Tt IZEmE R RS T 2 W &, L
LA UIMAES T, T REFARESRA
B, DL R R AR E AR 223 i VD w5 R, o
Wit TR AR A S R e, 20U AT DL 55
IRAE S5 TR A D)4, LAAZ 4 H 2 SR G A R ) O v
Fo T VIR RGN AL LSS B S vk, kAT
TS AOORG B A MR BRIT AT, R A S 5

il I3

tertiary mirror system;

precision analysis;  finite element analysis

E T Y04 R G (3 R 45 AR 3R
1 Wil24mBizEMEFTEVIRES

1.1 #Eik

AL 2.4 m B iR R ZE R HMOLE RS,
B 1R, AT M — R, M3 5=
RS A AR A G O, T H R A T
Sk LR LU . A TR B S AR i Y [
FEFE 43 R At A, 75 55 M3 fE g bR o b S B A 5 1)
oo Z VR R G T AR B 78 i £ {0 UL
M3 P14 B RhHG, B 5 ORRA 450, ¥k B IR
N s 37 5% 2 it A= IR M3 3R 55 S8 Rl e % 180°, LU
S BRAS [ i £5 U048t s 4 it FH S AOURII B, M3 5 2203 %%
AR R AR E, Sy T AN R AR T
ML, i M3 TAEE 1 s B BRRE XN .

Nasmyth focus I

Secondary mirror "
(11 3 .
Cassegrain focus

;?—_—_ e e Y
.-’_’L__ __: o —_—-_mm?z/;"fz’,f),j_f'ﬁ%
/‘ Primary mirror

. _"_"___Iertiary mirror [':) /

B 1 RIEEEMOL RS

Fig.1 Cassegrain optical system
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Fig.2 Switching system. (a) State of Nasmyth focus; (b) State of Cassgrain focus
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Tab.1 Technology parameters

Item Repeated positioning precision
Azimuth/(") 2
Altitude/(") 2
Translation/mm 0.02
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Fig.3 Components of the azimuth structure and translation stage
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Fig.4 Components of altitude structure
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Fig.5 Control system
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Tab.2 Material properties of switching system

Material Density/g-mm > E/MPa Poisson ratio A/W-m K a/K
Q235 7.86 212000 0.288 43 11.1x10°°
40Cr 7.82 211000 0.277 44 12x10°°

45 7.81 200100 0.26 48 11.59x10°°

Zerodur 2.54 96000 0.24 1.6 0.1x10°°
2A12 2.9 141000 0.33 155 23.2x10°°
4J36 8.1 150000 0.29 10.4 1.6x10°°
Lead 11.34 17000 0.42 34.8 29.3x10°
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(a) Statics simulation when telescope tube points to the zenith
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(b) Statics simulation when telescope tube points to the horizon
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Fig.6 Statics simulation
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Fig.7 Modal analysis
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