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Abstract Antarctic Dome A is considered to be the most outstanding astronomical photometry and observation site
on earth, particularly in the infrared. To take full advantage of the unique advantages for astronomical observation,
meet the needs of exoplanet observations and provide experience for the future development of larger antarctic
telescopes., the construction of 1 m visible/infrared survey telescope is proposed. By occultation method to detect
exoplanets, it should achieve five ten thousandths of photometric accuracy by reducing background radiation,
suppressing the self-radiation of telescope is very important. Take 1 m visible/infrared sky survey telescope as an
example, the method of suppression of self-radiation is discussed. One meter antarctic visible/infrared survey
telescope adopt a direct, simple optical system, but can not be set the cold pupil, suppressing stray light is less
efficient. By optimizing the design of the optical system, setting the secondary mirror as aperture, the unique design
of the Dewar, secondary baffle and main baffles, the background radiation on imaging surface is 6.8 <10 " W/m*.
Through simulation, which is one-fifth of the sky background radiation, the background radiation suppression meets
the requirements of astronomical observations.
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Fig.1 Optical structure of 1 m antarctic visible/IR
survey telescope

FAM% 1 m A] DL/ Z0 A0 R B e g T SO A E HOR
FEbR: BB AR 1 ms RGBT 6195 mm; RS
FHCH6.45; £4 F B8 1.8 M 12 KR
0.45~1 pm;1~5 pm; SN 1760 mm,

3 TR BT

TE 25 F& 2L A0 2% BOE 1 i i 7 2R > B
BEARGH BAR G R AR I 4 LA RER. T R
1 o A] UL /2L A8 R BRI B A J2 — R R 48 TR i
SEBL AR G 5504 ' B A D . AR A S B R
S R S A A0 28R S AT IR e R
S EBTHEOL R L v G IR A M R BT R R LD AN R
AR R L
3.1 RFEAXEFIRIT

UK 58 J0E Y BT 1) 17 000 A T 49 5 g 2
3 T 1] PR % 4 10 B AR e B R T 1) 4R
05 2 TR U B v AR B R R BRI A R
ik /1 Y A5 38 D' B R AT ) BT /b B B A S AT IR
B I D' B A A ) A Y B R RE S A AR
e ELAE T i) R0 14 2% 18T B T A — 5 =R 10 K 0
B A 23 (1 B B A A AN BE A 3 o R B O
B S T 1) SS9 L4 ) 6 R ke 3 T R 0 85 P 2 i

1122002-2



PR F AL AN R B B AL A e R O ik

(14 4 6 R 3 SR 2K BT AL B 6 A5 A S PR 2%
SBURED/ BN NP s N PG B i PoR et R I DEE
JEIRASFRAN T DL L BE 48 A 28 M 0 /0 SC B T B
AR A5 R PO BT 1116 0 8O0 B 56 AR 8 4 K
L Y e A R AE AR O 1700 mmL ATIEL 2 FT R
FUA L FOHR A B0 568 S0 A T L e 5 D' L ) 5 4
JERFI Py JTT

P2 BT ' B O B 1A

Fig. 2 Picture of ray trace of second baffle from

the detector
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Fig. 3 Design of cold baffles
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Fig. 4 Structure of main baffles

4 TS0 B i

4.1 EHR1mA /IR EBIRFLAFEE
TEZR TG 43 T 8 AF Tracepro W, 1 m m i) 7]

UL/ 2T A0 8 K B B AR e i) T AL RS RL TN 1 5 T

24 F G0 B R R BT DA B el I B N UE O A AL

BIUAH 25 #4035 B 43 S 35 B 20 ' B, 4 38 't B AN

FEFOR M ¥ ek 4544

]
second baffle

~1L

second mirror \

— L]

telescope tube ~ main baffles corrector

main_mirror
Dewar g0

PS5 1 m iR AT /£ AM I R B I i A Y

Fig.5 Model of 1 m antarctic visible/IR survey telescope
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Table 1 Optical parameter of element

Element Absorbing rate Reflective rate Transmissivity Firor A B g Emissivity
Mirror 0.01975 0.98 0 2.5x107" 7X10°6 1X10°° 2 0.0075
Lens 0.01 0.04 0.95 1.3X107"  3X107° 1.5X107% 2 0.0075
Black paint 0.97 0 0 0.03 0.019 1 0 0.98
Reflective coating 0.019 0.98 0 0.001 2.7X107° 1Xx10°° 2 0.02
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