% 45 %% 3 Tk AR 2016 % 3 A
Vol.45 No.3 Infrared and Laser Engineering Mar. 2016

T—RXXBIZBERKRES(T)
FORLEAE B A AR

(1. R IE L BT AP ILAT, LR 100094 ;
2. PEAMEFEELRIE TS, Td &8 471003)

W OE. ERFRLLTRORF/IOINR LB RERATT @A 4, mibid 54 T B E &
T —RAXZZE, TL0EHFAN LFEN BELE BEAHSF, TEATT-RALZZ
Bug R F R/ 2 4R Shab/HGE B AT T R4S, AR R A AL | 3 A AR He A aE A AL WL 2
RRXBESFFFTEETT BFORRFEFRRELY ALEANZ2E  Z6XBERELTHER A
R B EARR, BB R BILR] BT TR AR @R LR B e 2

KR, RXHFZAB,; AFLEHM;, s, KRR, RAEHpE

hESHES. THI51  XEARER: A DOI: 10.3788/IRLA201645.0313001

Next generation of astronomical telescope and survey mission II
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Abstract: International completed optical/infrared telescopes were reviewed, and the construction of the
next generation of telescopes was analyzed, including scientific purposes, optical structure, carry
instruments, performance parameters and so on. This paper was focused on the summarization of optical
design/diameter and site/orbit of next generation astronomical telescope. Their collaboration observation of
ground-based/space -based, modular universal design, observation result big data sharing etc shows the
technical characteristics and trend. Combining lessons from abroad with the reality of our country, our
own advantages can be formed. Some thoughts and suggestions on long-term planning, private capital
opening and others were put forward.
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Fig.1 Finish projects of ESA

1.1 BXJLEEE % Euclid

M JLHL 78 2012 4F 6 H IESr i, HAfitRl T+
2020 4E K FHFas M i ESA £5 NASA 25
FAIAT 55 5 TR 9 5 1 182 ik A0 R R 4 1 o O 42 fh Ak A~
BRI R AN R 2 T R RES M LA, Euclid F 4638
J1.2m, &I EA 6 4F, RIS E WA 2 BiR %
AT WO AR AL (VIS) FE £L AR ARG EE it
(NISP), & 1 Fii7R .,

2 Euclid # & [#1
Fig.2 Concept chart of Euclid
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Tab.1 Parameters of Euclid instrument

Name FOvV Wavelength/nm  Detector ~ Comments
36 arrays
VIS  0.787'x0.709’ 550-900 4 kray
CCD
Y(920-1146); I .
maging
J(1146-1 372);
( 16 arrays  photometry

H(1372-2000) 2kx 2k
HgCdTe

NISP  0.763'x0.722'

1100-2 000 1 100-2 000

1.2 TE2ZBMEEIRETS PLATO

PLATO {T:55 F 2007 4E4EH | it 2022~2024 4F
K&, 5 NASA () TESS 25 {UA1E A Kepler F+ 4% it ,
W E 3 firzs . PLATO H 2 & BB 98 K i 1Y & 4
TTRRG, R AESRUK BH i e A2 8 R a s A
Xk 2 AT 2 . PLATO [A] i ffF 58 6 2 F il i 7
5 8 NS R T B0 1E EE A,

& 3 PLATO Hf & &
Fig.3 Concept chart of PLATO
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AN PR AL, W 4~8 RS ATE A TAEDE
BAE 500~1 050 nm, B AHPLIHAA 1100°%1 100°41
Y, AN 120 mm (32 LR H 42 678.8 mm) , £
%%k 4CCD, 44~ CCD R.5F 4 4 510x4 510, 127G
RSFR 18 wm,,
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Fig.4 Concept chart of E-ELT
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Tab.2 Parameters of E-ELT instrument

Name Detector array Spectral resolution Wavelength Field of view Comments
EAGLE 4 kx4 k R-4000;R-10 000 38’ 10 spectrometers
MICADO 16 arrays 4k x4k 0.8-2.5 pm 53"x 53"
(R=5000) for the LM and N 9 different observin,
METIS bands;(R-100 000) in the 2.9 —14 pm 18"x 18" modes g
LM bands
HARMONI 4 kx4 k R-4000,R-10 000,R-20 000 0.47— 2.45pum 5"x10"” in 40mas 4 integral field units
CODEX R-130 000 0.37-0.71 wm
SIMPLE 12 kx4 k R=130 000 0.84-2.45 pm
4 kx4 k R=125,3 000 and 20000 0.95-1.65 pm IFS
EPICS
4kx8 k 0.695-0.8 pm 1.37"%1.37" EPOL
OPTIMOS- , ,
DIORAMAS 3 arrays 4 kx4 k R-300; R-3 000 0.37-1.6 pm 6.78'x6.78 4 spectrometers
Optical: 3 arrays R-5000; 2 spectrometers in
OPTIMOS-EVE 4kx 4k; IR: 4 arrays Higher: 15 000 0.37-1.7 pm the optical and 2 in
6kx 6k and 30 000 the infrared
1000 1S
O N
3 BAFEMEARFZIE JAXA
HA 5K S0f NAOT B IAXA fEf 558 T : S geant
N N — . — 20t
LI L | 25 ) R SCLLAM A BT AL 5 TR ER .
2007 4F JAXA 2 11 5 ESA & 1E 1Y 524 AR KW st .
53 6] £1 41 22 37 4% (SPICA) I H |, J K 43 IE; ESA T T , ,
1995 1999 2006

2013 4E 0 E A 4E . 2014 4F  JAXA T ) SPICA [H Fr
EHE, 5L JAXA 8 E5H ESA A HE RAYILE,
i 6 fr7n, SPICA Bl H 1 3 22 2 & M e A= Al

Year

&l 5 NAOJ JAXA 58 i R SCHT 5E
Fig.5 Finish projects of NAOJ, JAXA
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WAL, TE AT R O A N AL FRL R 1) v
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6 SPICA &
Fig.6 Concept chart of PICA

%< 3 SPICA 25 FESH
Tab.3 Parameters of SPICA instrument

Name Function Wavelength FOvV Detecor
Imaging . L
SPICA Mid-  channel 20-37 pm 5'%5 1kx1k
infrared
instrument  gpecirograph  S(20-37 wm),  150"x3"
(SMD) channel  L(27-37 pm) (slit)
SPICA far- Imaging 34-210 pm: o
. . 43x43;
infrared fourier- SW34-60; s e
. 2'x2 34x34;
instrument transform MW60-110; 18x18
(SAFARI) spectrometer LW110-210

4 Hit FT—HRRXEZE

Fi 780 2 9740 B 7 55 (GMT) J& T — % 8 9% 15 760 b
FER G R BRI T 2021 4E TR IR IR IE T, GMT
MURE R B T AT LA DR 50, 43 B 1 2 B Y B O
Bis6 e 8.4m [BZE—A-rfuo Wl B E , A E
B4R 24.5m, AT 368 m?, TAEW BT
0.32~25 wm, GMT W& 7 iR, Bl & R4 8% an
A PR,

<l 7 GMT &8
Fig.7 Concept chart of GMT
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Tab.4 Parameters of GMT instrument

Wavelenth Spectral
Name Instrument avelen pec r.a FOV
/pm resolution
Optical multi-object
GMACS —PHed IUWIEOBIEE ) 5 1.0 5000  9'x18’
spectrometer
Near—IR 1ti-
NIRMOS o 2 MW g 695 3500  5'x7'
object spectromete
Optical high
QSPEC resolution 0.3-1.1 65 000 3"
spectrometer
Near—IR high-
NIRS resolution 1.0-5.0 120 000 3"
spectrometer
Mid-IR i i
misg  Mid-IR imaging g oc 1500 40"
spectrometer
—-IR A
HrRCAM ~ TearIR AO 1.0-2.5 1500  2'x2’
imager
GMTIFS NIR AO-fed IFU 1.0-2.5 5000 3"

5 9 W
T % R SR S B Y S kB S
725 iR, 202 R AR e 8 fis
£5 F—REXEZERARSS

Tab.5 Characteristic of next generation astronomical

telescope

Name Optical design Site/Orbit Style

Three-mirror
Cerro pachon

LSST modified Paul- . Ground-based
Chile
Baker
M k
TMT Ritchey-Chrétien auna “ea Ground-based
Hawaii
Aplanatic Cerro
GMT Gfe orian Campanas Ground-based
g Chile
Novel five-mirror Cerro
E-ELT Armazones  Ground-based
scheme .
Chile
Three-mi 28.5 inclined
WFIRST-AFTA rec-Imirror N Space-based
anastigmat, GEO
NEOCam - Sun-earth L1 Space-based
TESS - HEO Space-based
JWST Three-mirror Sun-earth L2 Space-based
Three-mi
Euclid ree-murror Sun-earth L2 Space-based
Korsch
PLATO - Sun-earth L2 Space-based
SPICA Ritchey-Chrétien Sun-earth L2  Space-based
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Fig.8 Next generation astronomical telescope in development
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