% 49 %% 8 NGt TR 2020 4 8 A
Vol.49 No.8 Infrared and Laser Engineering Aug. 2020

18 REBIMFMEIRE BN X F RGNS X L AR IEREH
Xl—g'“’]-;é_)‘ill"%, % zélel,Z,}, JEJ"»_ »élel,Z, %%551,2,3, Z’}E 7131)1(1,2’ ‘-j"KI:E] é:\l,lS

(1. PEHFRAELRF T EEZEHE, @I KA 610209;
2. PEAHAFRAEEARKFRI, Wl KA 610209;
3. P EAFRASFE, dF 100049)

i E: ZMTENABEARGA LSRR UFARRE, M 336 2 IMT 2R AT R @R
LEEBRARTHFRILFHAESR, BFE PR 2 m B2 iR4 L3 E 4 ROBO-AO #4438 k42
AR BE KT RE (AO), T VA R A m Hrik M R R 9T 2R AR . (23 R 547 B AR e R AR ESF
B FRF EATERMAE AN ELHA ., AT 1.8m 224 61 L UMEAF B E R LT R A
R IMTE S E R A%, TSPk KB MIRAE R SMT Z 00 SR . @ aHntE
A7 AO BT v B RAR LA 0915 L, KA b, 1347 AO R %) A IMT 2 Z b B AR Ak T
ROBO-AO, B £ 2 h R BT A, T A S L B 2 Ri8 F b A 4107 6947 2 69 AR AL, M A8 Bl 2R
3% TF,ROBO-AO ZSMTE AERMBEA A 1X10°, L PHFE LB Z 4 AIANEA 1",

KEA: NEARR; S ERME;, EEA; AERERFERS%

FESES: 0437 XEkFRERE: A DOI: 10.3788/IRLA20200058

Research on high-contrast imaging performance of 1.8 m telescope

sodium beacon adaptive optical system

Deng Keran'**, Wei Kai'**, Jin Kai'?, Dong Ruoxi"**, Li Min'?, Zhang Yudong"**

(1. Key Laboratory on Adaptive Optics, Chinese Academy of Sciences, Chengdu 610209, China;
2. Institute of Optics and Electronics, Chinese Academy of Sciences, Chengdu 610209, China;
3. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Direct imaging of exoplanets and candidates is a hot topic in international astronomy research today,
and the large-scale census of potential exoplanet candidates will be an urgent need for astronomy in the next
decade. The ROBO-AO Rayleigh laser beacon adaptive optical system deployed on 2 m class telescopes is
essential for sensitive and rapid characterization of the exoplanet candidates, but the focus anisoplanatism effect
caused by the height of Rayleigh beacons is an important factor affecting its planetary detection capabilities. An
exoplanet high-contrast imaging system for the 61 units sodium beacon adaptive optics system of the 1.8 m
telescope was constructed. It would provide high-contrast imaging of exoplanets in the near-infrared wavelength.
By simulating the sodium beacon AO high-contrast imaging process, the high-contrast imaging performance of
the exoplanets of the sodium beacon AO system was better than that of ROBO-AO in theory, and within two

hours of exposure time, direct imaging of planets with a parent star light flux ratio of 4x107 could be achieved,
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while under the same environment, the direct imaging capability of ROBO-AO exoplanets is 1x107°, where the

angular distance between the planet and the star is 1".

Key words: sodium laser guide star;

0 35

2019 4F 10 A 8 H, ¥ R L2200k 45 1 R
SR GROK BRI - 22 IS R0 1 352 -3 25 i, DAR AT
1995 4 & B 26 K PRAE AL B I 19 R AT R Y. R 3
2019 4F 12 J 30 H, A48 2 5 [F Z i 25 #i K sl NASA
B A 53 (exoplanets.nasa.gov), K 3C2E K L4
HESE T 4104 R AMTE AL, 1R, R
UAY R Z2H00 T B A 3 5 T e R DU AR S By, RV 5
T PRI B ATTRHE B R e SR HE AT R . B
A WIS FAMT R B RR R RI & R
JEXT R AMT B B B S T A R TR OGS R R
AR, BRI T LR R DL I N R AE T
JE A P ) T AR A

T

Planet types By method

® 76.4% Transit
104 19.1% Radial velocity

« 2.1%  Microlcnsing

1.1% Imaging

[ 1 #%Z 2019 4F 12 A 30 H, C&IEE RIMTE

Fig.1 As of December 30, 2019, the discovered exoplanets

HHEE TN L, RAMT B B UG &
PREAT RO AR 1.1%, £ X R Ak
11 B2 IR AT B4 A% B4 v %o LU B R A% 2R e 0o e R Y 5
JE AR IR . H Y S L R ) A
8 Ay FH R A A L R i 5 R 2R 3 R D T a5 2
FR <R I WG R S8 (ExAO) T T4 il {5 A2 AT
SRR 0 Gemini 2345 1% GPIPY, Subaru B2
BT Y SCEXAOY, VLT it 5% ) SPHEREY!, Palomar
P3K!®, MagAO™ 1 LBTAO™, H §ij F T & ¥ He B i
B RBY A TGN G2 R 2 Ty
) . W< L2 35 1 A8 Y B (DM) A1 i 1% Ik 48
(WFS) FLICEE £ 5 B P48 (14 J& WFS R 4 52 5
P, HH 2 R B EE b/ i ExAO S T RIS
WS B A A LA 1R 22, A IR 22 AR A 1R 2555
B, “Z Mt Emk g, T HRIERED WFS F4L

high-contrast imaging;

coronagraph;  adaptive optics system

TR B S50 M6 HE BT ot 1O 45 1 EE (SNR), [R5 22
FWsER 5 2. HETE NI R 28R IMT 2 H
SRAE WG SRR, UNTR] 2 o, T H AT B0 O LR R
F I 7 2 g8 HREXT BT B b B i AT B AT 4R
I, fi e i X O JEE AR 1 TS G R G AE R AMT A2
L AR R A R R S B IR R, O v T PR AE
BATRRGRRZE DGR, N HATRIMT R EEZE
5 1 EE A 5 1]

400 | () i )

£ 300 g

= = 3
2 200 2

E g2
2 100 a

0 o LT 1
0 5 10 15 0 5 10 15

2 MASS K,

K2 HHERRRIMTR ARG LR

Fig.2 Brightness distribution of the main star of the direct imaging
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Tab.1 Parameter table of sodium beacon adaptive

optical system

Parameters Standard value
Fried parameter 7 10 cm @550 nm
Atmosphere Turbulence height H;/km 03512
Fractional r, 0.50.30.2
Wind speed v/m-s™! 5
Telescope D/m 1.8
Height H; gg/km 90
LGS Brightness magnitude 8
Angle to target/(°) 0
WES sub-aperture 9x9
AO WES frequency f;/Hz 500 -2 000
WES read-out noise 2 e/pixel
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