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Overview of Active Support Technology for Main
Mirror of Segmented Telescopes
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Abstract Segmented telescopes are among the expected future directions of large-diameter telescopes owing to the
low difficulty of their processing technology, convenient carrying, and low manufacturing cost. The active support
technology provides an important guarantee for the confocal and cophase adjustment of segmented telescopes. This
study briefly summarizes the main technologies of the active support system for the main mirror of a segmented
telescope and then summarizes and analyzes specific application examples. Finally, it provides design suggestions
for the main mirror support system of a segmented telescope. It will provide a valuable reference for the future
development of the segmented telescope support technology.
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Table 1 Comparison of warping harness in Keck, TMT, and E-ELT

Name Action position Action method Adjustment range Adjustment DOF
Keck Delta frame Manual/elastic blade Four items of Zernike 30

TMT Pivot of delta frame Displacement actuator/elastic blade Six items of Zernike 18

E-ELT Pivot of delta frame Force actuator/torsion spring Six items of Zernike 27

Keck i iz - 2h 47 34 b 1 il =y 20 5 P 4
Ry KA AR, TMT 38 a7 B 42 3l 25 5 i 0
B = A SRR R 2OAE SCHE D Y 3 A, T E-ELT
SRl AT 7 A8 Bl A B S B = A 4K
KBS P ST Ar A o = R AT LR A I B
R 25 IR B Y JR RS B AT TR R E-ELT BOKS JE
e, Keck MRS B e i% .

3.1.4 GMT

GMT (E # 2 ¥ {0 Bk %) 32 1 T 0] W oB
ZLANBUR , Bt T 2025 AF AR . 25 m FBEH 7k
BN 8.4 m (1 [ JE W Rk B 3 (E6) T84l it . Aol
RERMORERIE , 78R T8 = IR,
GMT Jy H i 58 H 48 5 R D e 2R 45, PRk
BRAT ~ERNERNEDLIERS.

F10 5 GMT i & sl se s IR R T
“6DOF 5 165DOF e sl & 4 " I8, F 22N T
XF F 4 B R 8 Y SN . SR RS AR BN 1Y
NI A 172 N/pm, 204 W EE Sk 580 N/pm . H F 3
B Y 42 %8 K, warping harness JC 5 78 43 f4 s i 5
FE B, B GMT 9 32 8l 3245 5% 0 2 A2 20 25 BF
F . GMT (i gh 2% B 51 i 165 4~ <% =X A 8l

(C)1994-2021 China Academic Journal Electronic Publishing House. All rights reserved.

pneumatic ;
actuators pneumatic

actuators
mirror cell

hard point hard point

ventilators

B0 GMT 8 F 8 3 iy
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Fig. 11 LAMOST Schmidt correction plate active support ™’
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Fig. 12 JWST main mirror support structure""’
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v Xt B A v T4 P 0 T 30 A A o
VERI D3, 3 A6 J0 1) T A 5 T R A AR 0B
JWST F: 8l 348 R G0 oIk h SR B HLA 9 32
BT SHN R 2 iR
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Table 2 Main adjustment parameters of radius of curvature

actuation system in JWST

Description Capability

>10or <—10
0. 0004
24 nm RMS per mm
ROC actuation

Adjustment range capability/mm

Adjustment resolution/mm

Induced surface deformation

Note: ROC represents radius of curvature.
3.2.2 LUVOIR

LUVOIR ( K7 % Hh 2 ol 5 21 S8 {30 ) 75
NASA Ao H 21 K271, R4 32 207 i A )
WA %S LUVOIR-A 80946 20686 0 #%
S 13.5 m, i1 120 HeoS i JE AR ik (ULE) £ 95 3
B EE PR L ; LUVOIR-B 3 85 (19 A %508 O 148
6.7 m, H 558N ULE £1 388 3 155 ke
o PIFP B TSR AME 14
LUVOIR F 58 L = E

LUVOIR M £ 8 X R Uk 7k T IWST, A
192, LUVOIR Jf ¥ A R ATl R AL . X 32
H T LUVOIR Ak R T ¥ 55 = Wlia gt , 5
JWST iy I i X 4%t 1h 25 40 A1 LL , 32 5% 358 (R W B T

mirror substrate
heater plate

actuator

K14 LUVOIR 4 T84k kgt

Fig. 14 LUVOIR main mirror support "’

K, ZH S TN 588 LUVOIR 162
WL B EE SR h U T IR 22 38 8 pm S, Xt
LUVOIR # 47 T LA T deitk - 1A B A2 8 #5 % FH 20 i
L HIL 5 P R P B A B Bl Y O 3K AR AR B mm IR
i B TR i LA pm 0@ R B 5 2) TR R R
T DA AR 32 09 5 D 55 Z0 TR R G iR
Z/hF 1 mK;3) FERBEGRH T5 TMT K1Y
G AL AR O 2, A LA RO i B A R

4 BE55r
4.1 3FEE4 4

PR EEE TR E T ENEETE
ZRIEZ R Z W, 3R 3 T PR A w5
e e R R

=/
iz
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Table 3 Main mirror parameters of some segmented telescopes

Name Keck GMT T™T E-ELT LAMOST JWST LUVOIR-A
Working environment Foundation  Foundation Foundation Foundation Foundation Space-based Space-based
Number 36 7 492 798 37 18 120
. . Glass- . ULE quartz
Material Zerodur E6 Glass-ceramic ) Glass-ceramic Be
ceramic glass
Diameter /m 1.8 8.4 1.2 1.45 1.1 1.52 1.412
Thickness /mm 75 704 40 50 75 59
Supporting system/
) WH/30 165 WH/18 WH/27 — ROCAS —
Adjustment DOF
Positioning system 3DOF 6DOF 3DOF 3DOF 3DOF 6DOF 6DOF
Positioning accuracy 3.8 um 1 pm 1.2nm 3nm — 3nm 1 pm
Adjustment method Manual position Auto Auto Auto Auto Auto Auto
Correction effect(RMS) 19 nm 10 nm 30 nm 10 nm 16. 6 nm 20 nm 10 pm

Note: WH represents warping harness and ROCAS represents
PN 2 iR PO A BRI
1) F 3 % 0 & Gt 1E P 1% X B B+ 5)

(C)1994-2021 China Academic Journal Electronic
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radius of curvature actuation system.
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