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Table 1 Detailed information of observed targets in January, 2019

Name Associated group RA/ DEC/ Magnitude Spectral
hh:mm:ss dd:mm:ss in V-band type

HIP9795 No.47 of Oh17 groups 02:05:58.55 +60:16:41.9 8.37 G
HIP10844 No.36 of Oh17 groups 02:19:35.02 +59:18:29.4 8.26 A
HIP11156 No.35 of Oh17 groups 02:23:31.02 +61:46:24.7 8.73 F
HIP13488 No.42 of Oh17 groups  02:53:40.80 +53:48:09.6 8.06 A
HIP23386 No.39 of Oh17 groups 05:01:38.58 —02:43:14.7 8.30 A
HIP23661 No.39 of Oh17 groups 05:05:06.34 —03:40:12.8 8.39 A
HIP23819 No.39 of Oh17 groups 05:07:11.89 —-03:29:47.1 8.29 A
HIP63702 No.10 of Oh17 groups 13:03:16.67 +57:18:54.8 9.10 G
HIP69275 No.10 of Oh17 groups  14:10:53.01 +62:31:19.9 8.28 F
HIP72389 No.10 of Oh17 groups 14:48:02.82 +56:09:33.1 10.02 G
J1057+4142 ABDMG 10:57:14.63  +41:42:52.9 11.20 M
TYC1853-1452-1 ABDMG 05:06:13.92  427:31:56.6 10.52 -
TYC3385-23-1 ABDMG 06:39:30.44  +48:52:04.5 9.60 -
TYC3480-1209-1 No.10 of Oh17 groups 14:53:04.81 +51:15:40.1 10.01 K
TYC3697-428-1  No.35 of Ohl17 groups 02:03:40.38 +59:45:37.0 8.46 F
TYC3698-475-1 No.36 of Ohl7 groups 02:23:36.70 +59:55:15.9 8.67 A
TYC3698-2538-1 No.35 of Ohl17 groups 02:16:42.76 +58:12:42.6 8.79 F
TYC3715-701-1  No.26 of Ohl7 groups 03:26:20.44 +58:53:12.8 8.84 F
TYC3715-742-1  No.26 of Ohl7 groups 03:23:18.96 +58:43:45.1 8.05 F
TYC3850-257-1  No.10 of Oh17 groups 13:24:51.82  +54:53:50.7 7.58 A
TYC3851-336-1 No.10 of Ohl17 groups 13:41:36.51 +53:20:15.0 9.67 G
TYC3851-369-1 No.10 of Ohl17 groups 13:43:07.77 +54:01:33.2 9.67 G
TYC3860-1483-1 No.10 of Ohl17 groups 14:39:26.35 +54:46:26.6 9.83 -
TYC3861-1374-1 No.10 of Ohl17 groups 14:50:05.65 +53:38:05.4 10.34 -
TYC3865-934-1 No.10 of Ohl7 groups 14:25:11.11 457:37:59.6 9.64 G
TYC3867-281-1  No.10 of Oh17 groups 15:04:25.72  +59:52:50.8 9.62 K
TYC4049-648-1  No.26 of Oh17 groups 03:11:01.41 +60:57:16.1 8.25 A
TYC4173-609-1 No.10 of Ohl7 groups 14:39:16.80 +61:55:52.5 10.36 -
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Table 2 Detailed information of observed targets in November, 2019

Name Associated group RA/ DEC/ Magnitude  Spectral
hh:mm:ss dd:mm:ss in V-band type
J2105+4-0425 ABDMG 21:05:56.510  +04:25:38.07 11.18 (M3)
J2206+-4734 ABDMG 22:06:05.726  +47:34:02.99 12.81 (M4)
J2255+4-2847 ABDMG 22:55:34.495  +28:47:29.26 13.35 (M4)
J2330+5916 COL 23:30:02.885  +59:16:08.42 13.21 (M4)
J23344-2739 ABDMG 23:34:27.425  +27:39:41.88 13.15 (M4)
J0545+2350 ABDMG 05:45:06.670  +23:50:08.94 10.55 (K6)

HD236717 ABDMG 01:24:27.324  +57:51:04.71 8.57 KOoIv/v
BD+49 646 ABDMG 02:22:34.008  +50:33:35.42 9.65 KO
V* V1274 Tau COL 03:45:58.004 +27:33:33.54 10.80 K5
HD277665 COL 05:12:23.065  +41:19:37.30 9.54 KO
TYC2378-56-1 TAU 04:46:19.686  +32:15:15.77 10.80 (K0)
TYCT711-294-1 TAU 05:17:49.189  +14:34:41.44 11.42 (K3)
TYC1853-1452-1 ABDMG 05:06:13.920 +27:31:56.60 10.52 K7
HD244198A COL 05:30:34.137  432:39:21.37 10.50 KO
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Table 3 Details of the binary candidates found in January, 2019

Name K-band Age/ Star-companion Exposure Magnitude difference
magnitude  Myr distance/” time/s in K-band
HIP63702* 7.748 ~750 1.40 1.4 ~3.01
HIP69275* 7.306 ~T750 0.86 1.4 ~4.00
J105744142 - ~149 1.88 1.4 ~1.60
TYC3698-2538-1* 7.626 - 0.51 1.4 ~1.60
TYC3851-369-1* 8.186 ~T750 1.72 1.4 ~3.46

* . . . . .
a new binary candidate discovered in this work.

F4 2019F 11 ANNBENZERFEREFHREER
Table 4 Details of the multi-star system candidates found in November, 2019

N K-band Age/ Star—companion Exposure Magnitude difference
ame
magnitude Myt distance/” time/s in K-band
Gaia EDR3
- ~42 0.36 4.2 ~1.56

3390473404239903616™*

HD244198A* 7.420 1-2 2.83/1.11 4.2 ~0.12/~5.21

J22064-4734 - ~149 3.36 3 ~0.03

* already confirmed as binary but this work suggests that this system may have three stars;

*k . . . . .
a new binary candidate discovered in this work.

8-5
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(a) HIP63702 (b) HIP69275

(c) J1057+4142 (d) TYC3698-2538-1

(e) TYC3851-369-1
Bl 1 201941 HW AR F0UE R4, B CHHARREER. FTPNAENorth, EfUEEast.

Fig.1 Binaries in observation of January, 2019, including confirmed binary and candidates. N represents North and E

represents East.
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(a) Gaia EDR3 3390473404239903616 (in rectangle)

(b) HD244198A

(c) J2206+4734
Bl 2 201911 HWINEGRIT 2 2 R4, A AR k.

Fig. 2
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ments and Bibliography for Astronomical Data)
5 i, 5SDSS DRY (Sloan Digital Sky Survey
Data Release 9)*4, 2 MASS (Two Micron All-
Sky Survey)5l. TGAS (Tycho-Gaia Astrometric
Solution)!*6! #1Gaia EDR3E5E F i i) H bR AT EL
Xf, RMH PN Er R EREELEPRIEEKNZ

Multi-star systems in observations of November 2019, including confirmed multi-star systems and candidates.

B REEA, AN HARNCIEN IR &
gt, (B HD244198A T 88 = R 4. fEGaia
EDR3%# & 1, IPD_FRAC_MULTI_PEAKZ ¥
W3 T —A H ARk 16 5 il 2688 1 — A S I 1
Al AETE, 1% 2 B Gaial) K 1 I B A4 A0 B RE
Fres th, HHE B R 0 H bR o2& B WA 1 AT
RE PR K. 1% 2 B N20%-40% % 7~ H bR 7T BE S
— AN R AR AR, REG W T P 2 R R kA
(IPD_FRAC_MULTI_PEAKZ ¥, A TR IALE

2http://gea.esac.eas.int /archive/documentation/GEDR3/index.html
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Fig.3 Maximum magnitude difference as a function of
angular distance for Gaia DR2 data and the multi-star
candidates discovered in this work for g-band magnitudes at
8-11 and 14-15. Systems within different magnitude ranges

are shown with different colors.
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Table 5 IPD_FRAC_MULTI_PEAK of six
multi-star system candidates
IPD_FRAC_

Name
MULTI_PEAK (%)
HIP63702 13
HIP69275 0
TYC3698-2538-1 45
TYC3851-369-1 0
Gaia EDR3 1
3390473404239903616
HD244198A 17
6 0-0.5 0.5-1 1-1.5 1.5-2 2-25 25-3 3-35 3.5-4 445 455
T T T T
5t 1 = ]
-
4 ) ¥ TYC3851-360-1 4
4 Gaia EDR3 3390473404239903616
v «_HD244198A
3t ] i

N
T

Maximum magnitude difference

o
T

0 1 2 3 4 5
Angular separation/”

Kl 4 Gaia EDR3WAIEMMER 2 2 i i e KB 2 LR AR
IH6N 2 B ARG IEIE I BUR EN8-11LA K 14-15 NI R &2,
HRBEATR E - R & XN,

Fig.4 Maximum magnitude difference as a function of
angular distance for Gaia EDR3 data and the multi-star
candidates discovered in this work for g-band magnitudes at
8-11 and 14-15. Systems within different magnitude ranges

are shown with different colors.
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Multi-star System Observations Based on the Direct-imaging
Method

CHEN Yi-li%*?  ZHU Yong-tian’"?*  ZHAO Gang'?  DOU Jiang-peil:?

(1 National Astronomical Observatories/Nanjing Institute of Astronomical Optics & Technology, Chinese Academy of
Sciences, Nanjing 210042)
(2 CAS Key Laboratory of Astronomical Optics & Technology, Nanjing Institute of Astronomical Optics € Technology,
Nanjing 210042)
(8 University of Chinese Academy of Sciences, Beijing 100049)
(4 School of Astronomy and Space Sciences, University of Chinese Academy of Sciences, Betjing 100049)

AsstracTt The direct-imaging exploration can obtain comprehensive physical information of exoplanets,
which is a key technology to search for extraterrestrial life in the future. In this paper, based on our
recent high-contrast imaging data of ground-based telescope, the newly discovered multi-star candidates
are presented. In the early stage, combined with the ability of high-contrast imaging equipment for the
exoplanets in the ground-based system, we select about 1000 targets from published works which are
compiled using the catalogs released by Gaia. These targets are distributed in different young star clusters.
Recently, we used Hale Telescope at Palomar Observatory to carry out high-contrast imaging observation
on 42 of the above targets in the K-band. Most of the observed targets are 7.5-14 in the V-band. In 2019,
after two rounds of observation, we discover six multi-star system candidates. It is however difficult to
find out whether these targets are single-star or multi-star systems in Gaia DR2 (Data Release 2) catalog
and Gaia EDR3 (early Data Release 3) catalog.

Key words binaries: visual, infrared: stars, methods: observational
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