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(1 -ýÑfbý¶)�ðW¬)�If�/�v�W¬ 210042)

(2 -ýÑfb)�If�/Í¹��¤(W¬)�If�/�v�)W¬ 210042)

(3 -ýÑfb'f�¬ 100049)

(4 -ýÑfb'f)�Æz�Ñffb�¬ 100049)X� û�L��¥�Ï¢Ký�·Öû�L��hb�i�áo, /*e�ûû��}�s.�/K�. �ùÑ�0ú�Ü\ØùÔ��ÏÂKpn, ù°Ñ°����	SÛLûßU:. M�, Ó�0úû�L�ØùÔ��Ï¾�ÂKý�, ÎòÑh�.t��Gaia�hR�pn-[	, �0�1000*ÂKî�. Ù�î������t{�â-. Ñ�, �(Palomar)�ðHale�Ü\ù
ðÂKî�-�42*î�(Kâµ�U�ØùÔ��ÏÂK. Ù�î�R�(ïÁIâµ:7.5–14. 2019tÏÇ$nÂK, Ñ°�6*��ûß�	S, Ù�î�(Gaia Data Release 2�h�Gaia early Data Release 3�h-¾ån¤/U�Ø/��ûß.s.Í Ì�: �Ï, ¢�: R�, ¹Õ: ÂK-þ�{÷: P153; �.�Æ�: A

1 ��Ñ�te, ØùÔ��¥�Ï�/òÏ�:û�L�¢K�Í�Kµ[1–2]. �*0ú'ã��Ü\ýM��û�L�ØùÔ��¥�ÏÂK¾�, �ìGemini/GPI (ÌP§W)�Ü\L��Ïê)[3–5]ÆVLT (Very Large Telescope)/SPHERE

(û�L�I1+O/ØùÔ��ûê)[6]��ý0úû�L��Ïê[7]I. ú�
ðÂK¾�, ùR�ÛL�ØùÔ��Ï�á)ÂK, ��(VLT/

NACO (��&¹ê��Ifûß(NAOS)�Ñ¢��ÏÆI1ê(CONICA))�û�L�á)¡�[8]��(Gemini/NICI (Ñ¢���ê�Ïê)�û�L�ÂK¡�[9]I. (Ù�å\-, Ñ°

�40�æó�û�L��
~��î�, �HR

8799b�c�d�e[10–12]�β Pictoris b[13–14]�κ And

b[7, 15]. �ö, ØùÔ�pn���/��Õ_(Ñ15te	�'�ÑU, �ìADI (Angular D-

ifferential Imaging)�/[16]�LOCI (Locally Opti-

mized Combination of Images)�Õ[17]�ú�;����Õ�KLIP (Karhunen–Loève Image Projec-

tion)�Õ[18]�ú�G�<�ã¹Õ�PynPoint��A4¿�Õ[19–20]� IRS (Image Rotation Sub-

traction)�/[21]�O-IRS (Optimized-Image Rota-

tion Subtraction)���Õ[12]åÊÑ�,â��°ÑU�G-RDI (Global Reference star Differential

Imaging)[22]. Ù��ù�1R�h��û�L��ÏÂK�:�ïý.
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63w ) � f ¥ 1�ýE
¸�þ�Äùû�L�ÛL�'Ï�¥�Ï�ÂKå\, Ǒ�ÂK¾��pn��¹Õ�Ûe, ÂKî�Î®��eÇ!0��,�HR 8799 (ïÁI�I(mV) = 5.95)� 51 Eri-

dani (mV = 5.21)�β Pictoris (mV = 3.86)�DH

Tau (mV = 13.10)�ROXs 42 B (mV = 14.27)I.9nNASA (National Aeronautics and Space Ad-

ministration)û�L�pn�1�ß¡, Ñ10tåe, �Ç�¥�ÏÕÂKÑ°�26�û�L�, v-(I1�:K�M�L�hb)��N�R�h�Ñ°�û�L�pÏ:15�, �Ç��	�¥�ÏÕÑ°û�L�pÏ��J. àd, ù�(ÏR�ÛL�¥�ÏÂK/Ñ°û�L���ÍØH��[23].Ì�ûß��v	 E��ò, ÂKpnhÆö³û-�Ì�ûß�nM[24–25], �Ì�ûß�b����/)Si�-�Í�þ�[26–27]. (�vÌ�w��Ç�-, ºìÂK�'Ï;ǑKM�Ì�ûß[28–29]. �ös�Ì-P���v_/ÑteÌ��v�í¹[30–31]. �º�v��'ÏÂKpn\:/�, 	�Ì�ûß�Ï(Gaia�h�U�pn-, àd�ì�(0b'ã��Ü\ùU�î�ÛLØùÔ��ÏÂK, ý��0���Ì�pn.

Gaia)�k�[32–33]/�2009tÑ��(�R�ÂK�k�, Gaiaâ�îM�qÑ��3ypn, �+:Gaia Data Release 1 (Gaia DR1)[34]�
Gaia DR2 (Data Release 2)[35]�Gaia EDR3 (ear-

ly Data Release 3)[36]. Ǒ�Ù3ypn��l�,Î-t�ú��mV(7.5–15K��R�î�, Ù�R�;�/K���M��. �ì�2019t�(M�Palomar)�ð�Hale�Ü\ù
ðî�ÛL�ÂK. 1�Hale�Ü\/dS��Ü\, �ì�(RDI (Reference star Differential Imaging)¹ÕÛLpn��, àd�	�ø��â-z�MnøÑ��û�R�\:ÂKî�, ¿�	éÂ��ÛL��øÏ.

2019t, �ìù	Ö�
ðî��-è�t{R�ÛL�$!ÂK, �(�¥�ÏÕÑ°�5*

°Ì��	ûß�1*	��	ûß, å	�ûß�	Sþ«¤:/Ì�ûß. ,2��,3��+:ÂKî�	é�ÂKÊpn��, ,4�Ùú�
ð$nØùÔ��ÏÂK�Ñ°, ,5�:ÂKî��ûß���¨º. �Æùå�vå\ÛL�;Ó.

2 ÂKî�	éîM�(0ú�Ü\�U�û�L��ÏÂKyî, ÂKî�Ý'è�/Ñ»q¨�O-�R�. Ù;�/à:q¨�O-�R�nM�:t{, h�ïý�L��*�h·t, w	�Ø�)�, àd�R�ùÔ�øù�N, �¹�(¢�âµÂK0. æ��O-�R�t�ïå�:¾n�KÏ, Ñ°L��(Ï0¡w	�Ø�¾�. Gaia�Ü\ù�A¿�L�ÛL�¾n�)SMn�êLKÏ, �ÇùvÂKÓ����,ïåÆ+ú*å�q¨�O. Ù�°Ñ°�O-�R�/û�L��¥�ÏÕÂK�ó�î�.

OhI[37]�GagnéI[38–39]�+ùGaiaÂK�0�pnÛL���, OhI[37]ùGaia DR1-�R�Mn��¨ÛL��v, ~0�����q¨�O,Ù��O«ßð:Oh17q¨�â. GagnéI[38]�(BANYANΣ (Bayesian Analysis for Nearby Y-

oung AssociatioNs)¹Õù100It�Ñ70��R�ÛL���, Ñ°��Ñ900�HM^�ûU�*t{�â-R�, v��Ù�R��ò	��âÛLÔù, n��Öì��â. Ù�R�'�:K���M��, &��ì�ÂK¡�. OhI[37]�GagnéI[38]ùGaiaÂKpnt�ú��h1�R�t��t{, �åvh�ïý�L�î�)��Ø, ��\:û~û�L��î�. (wS�	î�ö, �ì�Keck NIRC

(Near-InfraRed Camera)/NIRC2 (second genera-

tion Near InfraRed Camera)�Subaru Ciao (Coro-

nagraphic Imager with Adaptive Optics)/HiCiao

(High-contrast Coronagraphic Imager with Adap-

tive Optics)� VLT (NACO/SPHERE)�Gemini

GPI/NIRI (Near-InfraRed Imager)I0b'��
1https://exoplanetarchive.ipac.caltech.edu/cgi-bin/TblView/nph-tblView?app=ExoTbls&config=directimaging&constrain

t=immodeldef=1, åâö�:2021t7�15å
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63w HN�I: ú��¥�ÏÕ���ûßÂK 1�Ü\�¥�Ï¾�òÏÂKÇ�R�ÛL�d, (Y�R�-9nÂKö�	é���ÂKî�.

3 ÂKÆpn��
2019t, �ì�(Palomar)�ð�Hale�Ü\ÛL�$!ÂK. 	émV:7.5–14�R�\:ÂKî�, v�1��(Hale�Ü\ÛLÂK, ���(RDI�/ùÓ�ÛL��. :�Ï�ÍDÂ���î��öÆY�jð�Ø�, �ì=ïýÎ��*q¨�â	éî�. ,1!ÂK:

�KÕHale�Ü\�,2ãPALM-3000 (Palomar

Adaptive Optics System)�'ý, ÎOh17�â[37]�ABDMG�â-�	�28�øù�®(mV(9æó)�R�ÛLÂK. (,1!ÂK�ú�
, ,2!ÂK	é�K��M��R�ÛL�ÂK, �+eê�ABDMG�COL�TAUÙ3*�â. Ù�R��mV:8.5–14, �å,2!ÂK�ÝIö�ý��, �ÂK�î�pÏÏ�:14�, v-K��9�, M��5�. ,1!�,2!�ÂKî��+�(h1�h2-, v-RAÆDEC�+h:dÏ�d¬.h 1 2019t1�ÂKî��wSáo
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 +27:31:56.6 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 Oh17 groups 02:03:40.38 +59:45:37.0 8.46 F

TYC3698-475-1 No.36 of Oh17 groups 02:23:36.70 +59:55:15.9 8.67 A

TYC3698-2538-1 No.35 of Oh17 groups 02:16:42.76 +58:12:42.6 8.79 F

TYC3715-701-1 No.26 of Oh17 groups 03:26:20.44 +58:53:12.8 8.84 F

TYC3715-742-1 No.26 of Oh17 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 Oh17 groups 13:41:36.51 +53:20:15.0 9.67 G

TYC3851-369-1 No.10 of Oh17 groups 13:43:07.77 +54:01:33.2 9.67 G

TYC3860-1483-1 No.10 of Oh17 groups 14:39:26.35 +54:46:26.6 9.83 –

TYC3861-1374-1 No.10 of Oh17 groups 14:50:05.65 +53:38:05.4 10.34 –

TYC3865-934-1 No.10 of Oh17 groups 14:25:11.11 +57:37:59.6 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 Oh17 groups 14:39:16.80 +61:55:52.5 10.36 –
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63w ) � f ¥ 1�h 2 2019t11�ÂKî��wSáo
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+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+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)

J2334+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 K0IV/V

BD+49 646 ABDMG 02:22:34.008 +50:33:35.42 9.65 K0

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 K0

TYC2378-56-1 TAU 04:46:19.686 +32:15:15.77 10.80 (K0)

TYC711-294-1 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 +32:39:21.37 10.50 K0$ ! Â K G � ( �PALM-3000û ß �
PalomarØ Ò � ¨ � Â K ê(Palomar High-

Angular-Resolution Observer, PHARO). PALM-

3000[40]ûß�Hale�Ü\��ÏH��¥ÑvM��P, S³�Æ®�ê6ü�(êhÆ:���ö, §��þÏ�8Ô¾0Æ���P�þÏ�)10–20. PALM-3000�wSáoïåÂg�.[41]�[42]. PHAROÂKê�(�Rockwell 1024 × 1024 HAWAII �h, vûújð��10*5P. ÙW �h¯GùÑ¢��J�H�KâµýÛL	H��Ï, v�ÏÔ�::0.04ÒÒ/Ï �0.025ÒÒ/Ï . (wSÂK�ö�, �ì�(�Kâµv�þÏ��ÏÔ�::0.025ÒÒ/Ï , v�Ï*î�ÍD�400 þÏ. 1�2019t1�ÂK�î��®, ÝIö�ú�(PHARO��íÝIö�1.4 s, 2019t11�:��ÂK, ÝIö�2.8–6 sI. (ÑfÂKÓ_Æ, �ìÍD��5A�s:!���þÏ. �5A!�(�þÏ/(Charge-Coupled Device

(CCD)\4sí�Åµ�ÍD�, ÝIö�ÆÑfÂKÝIö�ø�; s:!�(�þÏ/�ÇPalomar)�ð���s:oÛLÍD�.pn���:ú,���þÏù-���3*è�. ú,���ì�5A�s:�O¹!.�5A!�(�	!þÏ�-Mp\:
MasterþÏ, 6Æ�pnþÏÏ»MasterþÏ\:!; s:!�7�(�	!þÏ�-Mp\:MasterþÏ, 6Æ�(MasterþÏÛLs:!. O¹!(�Î�5A!þÏ-�ú�O¹ÛLTdÆ, ùt þÏÛL�år!�σäâåÏ�O¹�qÍ.�ì�Ç(�Õ�2DØ¯ÕùþÏÛLù-.�H�((�Õ~0R���e-�, 6Æ(R�h��»Ñ:ß��(2DØ¯ÕÛL¾Æù-.ÙÍZÕ��à/Uì2DØ¯ÕùÌo�G�'�BØ, (ÌoÔ�q�aö�h°s.��è��(�G-RDI¹Õ[22], å¹Õ����¡	Ï:Ël(field rotation)�þÏ, �ÇÂ�
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63w HN�I: ú��¥�ÏÕ���ûßÂK 1��þÏ�PSF (Point Spread Function)ß�î��þÏ, �0��Æ�PSFþÏÆ, ��î��þÏÏ»��Æ�PSF, å�ØÌo�1î��ùÔ�.(þÏà ö, �(É<�åpXÕùÌoǑ:jðÛ�e��.

4 Ó�U:ÎPalomar)�ð�Ù$!ÂK-, �ìÂK0�8*��ûß, v-�ìòÑ°���ûß����	ûß. (2019t1��ÂK-, �qÂK05*Ì�ûß, v-1*:òn¤�Ì�ûß,æ�4*:�!ÂK�Ì��	ûß. Ù��	

ûß-, R��4�K��Kâµ�IîÝ/1–4,þ1�h3�+U:�Ì�ûß��¥�ÏþÏ�)�ÂKáo,Ì�ÒÝ(0.5′′ó2′′K�.�öØÑ°5*R�î�w	N(Ï4��	S, Ù�î�òÏ(RenI[22]Ñ��å\-l�. (2019t11��ÂK-, �ìÂK02*Ì�ûß�1*	��	ûß, 2*Ì�ûß-1*:òn¤�Ì�ûß,æ1*:Ì��	ûß. v-�!ÂK�Ì��	ûß�e:U�, æ1*	�ûß�e:Ì�, F,!ÂKÑ°X(2*4�. þ2�h4�+U:���ûß��¥�ÏþÏ�)�ÂKáo, v-�Ñ�Ì�ÒÝ:0.36′′.h 3 2019t1�ÂK�0�Ì�ûß�	S�wSáo
Table 3 Details of the binary candidates found in January, 2019

Name
K-band

magnitude

Age/

Myr

Star–companion

distance/′′
Exposure

time/s

Magnitude difference

in K-band

HIP63702∗ 7.748 ∼750 1.40 1.4 ∼3.01

HIP69275∗ 7.306 ∼750 0.86 1.4 ∼4.00

J1057+4142 – ∼149 1.88 1.4 ∼1.60

TYC3698-2538-1∗ 7.626 – 0.51 1.4 ∼1.60

TYC3851-369-1∗ 8.186 ∼750 1.72 1.4 ∼3.46

* a new binary candidate discovered in this work.h 4 2019t11�ÂK�0���ûß�	S�wSáo
Table 4 Details of the multi-star system candidates found in November, 2019

Name
K-band

magnitude

Age/

Myr

Star–companion

distance/′′
Exposure

time/s

Magnitude difference

in K-band

Gaia EDR3

3390473404239903616∗∗
– ∼42 0.36 4.2 ∼1.56

HD244198A∗ 7.420 1–2 2.83/1.11 4.2 ∼0.12/∼5.21

J2206+4734 – ∼149 3.36 3 ∼0.03

* already confirmed as binary but this work suggests that this system may have three stars;
** a new binary candidate discovered in this work.
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(a) HIP63702 (b) HIP69275

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

(e) TYC3851-369-1þ 1 2019t1�ÂK�0�Ì�ûß,�ìòn¤��	S. þ-NãhNorth, EãhEast.

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

represents East.
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63w HN�I: ú��¥�ÏÕ���ûßÂK 1�

(a) Gaia EDR3 3390473404239903616 (in rectangle) (b) HD244198A

(c) J2206+4734þ 2 2019t11�ÂK�0���ûß,�ìòn¤��	S.

Fig. 2 Multi-star systems in observations of November 2019, including confirmed multi-star systems and candidates.

5 ¨º
ðÂKî��ì�42��I1��R�, �ÇSIMBAD (Set of Identifications, Measure-

ments and Bibliography for Astronomical Data)[43]pn�, ÆSDSS DR9 (Sloan Digital Sky Survey

Data Release 9)[44]� 2 MASS (Two Micron All-

Sky Survey)[45]�TGAS (Tycho-Gaia Astrometric

Solution)[46]�Gaia EDR3[35]�h-�î�ÛLÔù, Ñ°v-5*î�/Ù��h-*°U��
�ûß�	S, æ	3*î�:òÁ¤:Ì�ûß, Fv-�HD244198Aïý:	�ûß. (Gaia

EDR3pn�-, IPD FRAC MULTI PEAKÂp°U��*î���I:ò¿�Ç�*�ð�ïý', åÂp1Gaia�)SKÏpn���ǑÙú, vp<�ØhÆî�/îÆÌ��ïý'�'. åÂp:20%–40%h:î�ïý/�*Ì��	S2 . h5Ùú��-���	S�IPD FRAC MULTI PEAKÂp, �ìÑ°Å	
2http://gea.esac.eas.int/archive/documentation/GEDR3/index.html
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63w ) � f ¥ 1��*î��Âp<�Ø, �vÖî��Âp<ý�N, �ó:0. Ù�Æ�'�pî�ý«ò	�Gaia)SKÏ�ǑÀKú/îÆÌ�.�ìØùGaia DR2�Gaia EDR3-�Ì��	S(�ÒÝ�Ì��	S��'�IîÛLß¡. ù�Gaia DR2�Gaia EDR3�(�pn�+eê�.[47]�[48]. þ3�þ4�+Ùú�Gaia

DR2�Gaia EDR3�h-, �gâµ�I�ÒÝ�Ì��	S��'�Iî. �ìÑ°,!ÂK�0�6*��î���IîG�Ç�ø��I�ÒÝaö�GaiaÌ��	S�h-��'�Iî. v�'��Iî����ÒÝ»ü��îMGaiapn�-:���R�î�.

þ 3 Gaia DR2-�ÒÝ����	S��'�IîåÊ,!Ñ°�6*��ûß�	S(gâµ�I:8–11åÊ14–15���Iî.ø��rãh���I:�.

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.1�Gaiaâ�(Gaia EDR3KÆØ�Ñ��hpn, Ù��Iî�'�Ì��	Sî�ïý��+(Æí�pnÆ-. FîM�(0ú'ã��Ü\ÛL�¥�ÏÂKïå�¥ÂK0Ù����	S�4�, àd(ÂK�Iî�'�ÒÝ�����ûßö, �(0b'��Ü\��¥�Ï�

/ÂKw	ìy��¿.h 5 6*��ûß�	S�IPD FRAC MULTI PEAK
Table 5 IPD FRAC MULTI PEAK of six

multi-star system candidates

Name
IPD FRAC

MULTI PEAK(%)

HIP63702 13

HIP69275 0

TYC3698-2538-1 45

TYC3851-369-1 0

Gaia EDR3
12

3390473404239903616

HD244198A 17

þ 4 Gaia EDR3-�ÒÝ����	S��'�IîåÊ,!Ñ°�6*��ûß�	S(gâµ�I:8–11åÊ14–15���Iî.ø��rãh���I:�.

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.

6 ÓºÆU�,��ùÑ�(Palomar)�ðHale�Ü\�$!ùGaia DR1�Gaia DR2-�42*î��Â
8-8



63w HN�I: ú��¥�ÏÕ���ûßÂK 1�KÓ�, �qÂK0�8*��ûß, v-°Ñ°�5*Ì�ûß�	S, (òn¤�3*Ì�ûß-,

HD244198A«ÂK0ïý/1*	�ûß. :�Û�e�ÁÂKÓ�, 2022t�3÷=_Ø�7ÂKÙ2.4 m�Ü\ù
ðÑ°����	SÛL¤ÁÂK, v�U°î���ØùÔ��ÏÂK, ���û0��°�û�L���î��	S. �ö,
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ABSTRACT 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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