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Next generation of astronomical telescope and survey mission (I)
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Abstract: The international completed optical/infrared telescopes were reviewed and summarized, the
construction of the next generation of telescopes was analyzed, including scientific purposes, optical
structure, carry instruments, performance parameters and so on. The technical characteristics and
development trend of the next generation of telescopes were studied. Lessons from abroad were drawn in
such aspects as planning, engineering application, combining with the reality of China, some thoughts and
suggestions were put forward.
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Fig.1 Finished projects of NASA

2.1 EWBEr-FAETEBIZE JWST

JWST 1E 4 2 B 76 5% (Hubble Space Telescope ,
HST) AU 4k{T %, 2002 4F Ll NASA RifT &) K & i -
T4, & 2 s, IWST Hi NASA ESA %
RK% B CSA BAETEM . BT 55045 . FHR
(1o e R R M R R R AL, AR AR T P e
AT R, T8 vh F- 8 e A
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Fig.2 JWST

JWST 4% 6.5m, i1 18 B/ i PR fHE
131.4m, P Bt 0.6~28 wm , 224395 0.17, IWST |
KT ZW0RHR A AEIT & PR 58, K 5 IR
TR s B R R R B2 R G BB AE AR I 20 5515
(RN 25 5 YA H br g H BB 1504 . #5
B A MR R A AR (ISIM), I3 1 B

Fz1ISIM EHNESH
Tab.1 Parameters of ISIM

Wave- Spectral
Name length FOV pee r,a Detector
resolution
/pm
Short 0.6-2.3 pm
R~4;
NIRC 0.6-5 2.2'x4.4' R~10 Aoxdk;
m .6— . . ~10;
a o100 Long 2.4-5.0 um
2kx2k
R~100;
NIRSpec 0.6-5 3.4'x3.6’ R~1000; 2 arrays 2 kx2k
R~2 700
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Continued Tab.1
Wavelength Spectral
Name aveleng FOV pee . Detector
/pm resolution
R>2 400
5-10 pm;
R>1 600 2 arrays 1kx1k
MIRI -2 1.3"'x1.7’
=28 XL 0215 s SiAs
R>800
15-28 pm
NIRISS: R~150,
1-2.5 pm;
NIRISS:2
FGS/ R~660, arrays
0.8-5 2.2'x2.2’ 2kx2k;
NIRISS 0.7-2.5 pm; FGS: 2 kx2 k
FGS:R~100 at '
1.5-4.9 um

2.2 KB XERE LSST

LSST A 4 I~ EZMRAIFSE B 1Y KRB RE R M
I o, SRR B 2R | RO K 5 D KOS R T R AT
22 ik 3 iR, e RG22 R Y AR AR 3
AR FERK 32 AR FE AL, R 585 3455 5 =
SR AR BR TG A= R 7E— I HE |55, LSST R

3 LSST
Fig.3 LSST

FHO k) =485 3 Paul-Baker ¢ 2%, FE ORI
8.4m(AERI142 6.5m), B1H 1.18, #1375 9.5°x9.5°, Hil &

3.2 fC B EAHL, %54 189 4> 4 kx4 kCCD, 14 JC
RSP 10 pm, HETAL THEEB B, 3T 2022 47 1R
TE WL 3 KT A 30 000°, 76 6 > Ik B i 14 8
320~1 050 nm,,
2.3 30m Zix$E TMT

TMT T 2003 I iR it , HATE AR 2 i, i
H A BEH B BeAE 2000 4 3 A 455, 1 J5 28 ARl 5]
W B, T 2014 4 4 H 7 B B R Mauna Kea 11 T i
AERE R B, TMT HF R 30 T i fa 21T
B4 AR AR D S0 A RO EE G5 M R AR & e
TMT A Ritchey—Chretien 45 #4 H 492 3¢ 1.45 m 5%
2H N T B AE 0.31~28 pm, ELAR N 30 m A B
HEEE, WA 4 Fr7s . TMT SRR &Sk AR Hd A
MR ES I AG k 7R Keck BEim4s™, TMT TAEF
JWST ¥ 4% VI AH 5, TMT A6 3% 4%+ TWST 42 i i
HARIEAT BRI A5

& 4 TMT
Fig.4 TMT

TMT 7E A K | 4F 4 35 3 A R 19 A 2% R 7 LA R
XTRHE R, HATC BC & T “ ¥ WDE 2k (Early light)
F“5fs — A 14F 7 (First decade){Y #% , I3 2 iR .

&2 TMT #EBHUFZSH
Tab.2 Parameters of TMT carring instrument
Name Wavelength/pm Field of view/slit length Spectral resolution Comments
IRIS 0.8-2.5;0.6-5(goal) <3" IFU;>15" imaging >3 500;5-100(imaging) NFIRAOS
. . >40" 2;>100" 2(goal);Slit 1 000-5000; . L.
Early light instru t WEFOS 0.31-1.0;0.3-1.5(goal S —Limited(SL
arly ight mstrumen (goal) length>500" 57500 at 0.75"(goal)  cong~Limited(SL)
IRMS 0.95-2.45 2' field 46 deployable slits ~ R=4 660 at 0.16" slit NFIRAOS
HROS  0.31-1.1;0.31-1.3(goal) 5" slit length 50 000 SL
3" IFU 57di t
IRMOS 0.8-2.5 s over o dlameter 2 000-10 000 MOAO
field
First decade MIRES 8-18;4.5-28(goal) 3" slit length;10” imaging 5 000—100 000 MIRAO
instrument .
NIRES 1-5 2" slit length 20 000—-100 000 NFIRAOS
PFI 1-2.5;1-5 (goal) 1” outer, 0.05” inner R<100 10° contrast;
WIRC 0.8-5.0;0.6—5.0(goal) 30" imaging field 5-100
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2.4 JTEASMKREITE WFIRST

I NE R 5 WFIRST 7E3E [ 2010~2020 4
KR HEA S — . BHEAAESAEE  RIMTE  WEfE
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L5m, 56 T = MR BN EBIE 5 | B T 21 5%
(MPF), B4 165 fiE 51T % /Omega(JDEM —-Omega), i1 2T
AN K (NIRSS), {H7E 2012 4F NASA M [E F %2 )m)
(NRO) FRIGFIHL 2.4m Byt £45, 2013 45 Hh—bk
YE25 WFIRST S, S8 [E K SC A Hh & BH G 20
AF 2 B W 5 HE BEARAS: 100 475 T 32 S B () W) K
DX, XIESS R T R AR PR BRI B 9% 7

WFIRST-AFTA®, 2013 4EF5T /N2 HH T WFIRST-
AFTA FZ AR tnE 5 s . WFIRST $4 % K
AR H 2AL, Wk 3 s,

%l 5 WFIRST-AFTA

Fig.5 WFIRST-AFTA

% 3 FRIST-AFTA ¥ # U ES 4
Tab.3 Parameters of FRIAT-AFTA carring instrument

Name Function

Wavelength/m

Field of view Detector

Wide-field channel
Wide-field instrument

Integral field unit(IFU)

Optional coronagraph Integral field spectrograph

Imaging:0.76-2.0 wm;
Spectroscopy:1.35—1.95 pum

0.6-2.0 pm

0.4-1.0 pm

0.281°x0.281° 4 kx4 k,HgCdTe
3x3.15" -

2.5" at lpm -

2.5 B REEH NEOCam

T H K AR AH AL NEOCam ' J2: — > 51 32 18 i 4T
55, B TR R RN TR 04 I 43 Ve A A B 4 30T M 3k 1)
INAT BL R 23 TA) 2L AMT 45 . NEOCam 19 3 B R # H AR .
Xif BULAE 3T b K AR (NEO) A 52 i aE 47 JRURS: EA  7F 9
K& /MTEEBEMRL S, TR RS SR
HLEF N ZEERZ (W35 1 H #R NEO,

NEOCam H —M7E P AL A0 B TAE Y 50 cm
A2 B e 8 A — A T L AR HLAL R, W8] 6 PR
NEOCam ¥ 4T 4 4F (Y BEAMM | 48 5 2/3 HEK
T 140 m (KRB A8 38 1 R4 5 100 b DX 5 52 1))
()3T HL 1A X NEO K/INHEA 74 i 0 o, A 4 00
TEAR e R A F LA

6 NEOCam
Fig.6 NEOCam

2.6 ZHRIMTEH I ILE TESS

NASA 1 JF & ) Kepler 1T % @R 1 &2 & BT
FERE REIAT B AR 2500 F IF-5% A7 2
T8 (1 E R B S R B g — 25 R 9Y . TESS {145 4%
TR H R AME W S 04 B2 KA A 0 B bR
A 5 TR0 M B e R TWST %5 AT 56 ORS 410 B0 5 1
PR, W 7 frs, TESS KW R 500 000 483 (1447
B S Bk e SOt BRA R SR AT 2 L 153
R 22 AR AL HE - 4 S0 CCD AL, A AHBLAR
Yl 24°%24° A %0104 100 mm , 55 TAE I B 7R 600~
1000 nm, R MIT M5 5555 % CCID-80 1% M 7 {1%
DIFERRI S , P04 16.8x10° 18 %,

&l 7 TESS
Fig.7 TESS
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