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E RIS O R E AR O HEE O TR RIC & -
T, BORESPHERKEOT Y Iur5ki T &
THML T 3T Thd. FHERORZIL, FE-O
JOWRESHED Z ¢ T, BEEESCERKEOK
KOV, LR E O REfRE DR & 5. 2R T
SR Y TNV EIHERNRETE T, SOt
MO AR B S T B 124 5. [EE
HEIHEICEH L o EERGORE R, EERIC
BRLD V=TI TR, TTIEBOMSE
F—LDFMBL T 3. HE, HIP 21152B 1
A—n 8T A Y AOWIEF — LI & o THNT
WK ST 3 (25 26, 3612, KIGRE
AF Lep X N5 § 2 LA 3 My, D BIE O Mt
PEEOF -2k > THREIN TS [27-29].
A GEEEELE 2 FIH L7z 22—y FEEEI
EovicEERMGBRE N0 F— et Il T
Dz e LKL TS, 2 b OBHIEHE %
LT, BOEESLEREE T 2L DHIA
DRECHIHESNG 124 5. FHEEBIC L 5 &
FEE7 2 b a X b Y R OB & - TR
SN2 2020 E R LORINKE c BEERED
EREHSBINC KOCITHARE L 72w,

oo
CORHTHET IR LHA TS o1
2022 ORI H MR EZ B ORHWEE S AL
EH L 9. AR L IcWE ORI miRS AL
i KT @i T & % Gaia ¥ Hipparcos @
F=EZPBRINUIRONEr -7 bDTT. WiF
HERHEDO 70y =2 bl $XToOM%
BOJICHECEHL 2 5. &7, T38RO
T 2 45 15 ] 25 18 SCEXAO ¥ CHARIS O Bl A5 A
TR LR B TRSTERLTEY &
T, WEEOEE & A F — 2075 & ZHuL
2, anFROHPTTIE 2 LB B EH I
FEOONITRTOHICHHEEHHRL 7. 1F
2ICb FRCFEECR 215 2 I h Tz > THAL T
RIZVIE TR TCOBMREOFICBILEH L R
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&R NRIMUBEREFE(3)

VeV E T TR TORREE DT L DI
72 LICEAR TR T 2l F o0 RIIEH D
fFErATLE. HTHHEOVETGaia ¢ Hip-
parcos O i /7 DHRIE A5 H U S E#HE) o hind 5 —
2 OFRMEICKD O E, ZNeFHERCHIZHGH
TEZLIAETHELIAALH Y 7+ v=T K
v % 3—3 5 KD Timothy D. Brandt [ I2 /&
oo L 29, AFTHA L 72 K3 1E Brandt [
DIREER S NI EAEBIED A 2 v 27, 8]
EfENTY 7 b =7 “orvara’ [30] 232 RIS
nNTwEd. KERED Y 312 Brandt K ¥ b
Wt G 2 S o3 2R o e DRFEEDOAN
BRBIEZRAOFEED—DTY. HYHrHT
S,
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Direct Imaging of Giant Planets and
Brown Dwarf Companions Focusing on
Proper Motion Accelerations

Masayuki KUZUHARA
Astrobiology Center and National Astronomical
Observatory of Japan, 2-21-1 Osawa, Mitaka,
Tokyo 181-8588, Japan

Abstract: A lot of successes have been made in direct
imaging of giant planets and brown dwarfs at orbital
distances of tens of au from their parent stars. This
has been achieved by high-contrast direct imaging ob-
servations using adaptive optics in 8-m class tele-
scopes. However, the occurrence rate of these objects
is less than 10%, suggesting the requirement of a huge
amount of telescope time to discover new giant plan-
ets and brown dwarf companions. We overcome the
low detection rate of blind surveys by initiating a di-
rect imaging survey that employs a new concept of
target selection; we focus on astrometric measure-
ments from the Gaia and Hipparcos space telescopes.
Any acceleration in the proper motion of a star ob-
served by those space telescopes indicates the presence
of a companion orbiting that star. Thus, our survey
has used the acceleration information as a signature of
a planet or brown dwarf, leading to discover multiple
substellar companions. Here we report on the prog-
ress of our direct imaging campaign that focuses on
the proper motion acceleration to explore giant plan-
ets and brown dwarfs.
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