e

= ne WK AVLI '_11”7; aag  @mEe L
ik IPMIU SR KA (3 Rk NACJ

OSAKA UNIVERSITY TtoHoku  TOHOKU UNIVERSITY

20190 40 20
0000000000000000000000000Kavii IPMUO
oooo

0oO00O000O0oooon

00000 (NAOJ)

dobboboooboooboooboboooooor

100000
000000000000000000000000 (KaviilPMU) 00000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000 Hyper Suprime-Cam (HSC; 0000000000000 O0) 0000
0000000000000000000000000000000000000000
0000000000000000 0.A1mmO000000000000000000
000000002600 00000000000000000000000000000
0000000000000000000000000000000000000000
0oooooog
0000000000000 0Nature Astronomyd 0 20190 40 10000000
oooo

200000
gboboooboogbbgsugubuouooboooboobboboooobboooboan
ubboogbbooobuooooooboobbooboobbooboobbonobood
ugbboogbbooobuooooooboobobooboobbooboobbobbod
ubboogbbooobuoooooobuoobbooboobbooboobbobbod
ubbogbbooobuooooooboobbooboobbooboobbonobod
ubbogbbooobuooooooboobbooboobbooboobbobbod
ubboobbooobuooooooboobbooboobbooboobbonobood
OoooooooooooooOoooboOoboboOooboboUObboOoOnDO (CERN) O LHC
ugbbogbboabuoooooobooobooobaan

gboboooboobboabuoooboooboobuooobooboaobbonoooo



ubbogbbooobuooooooboobbooboobbooboobbonoobod
gboboboobobobobobogrogbgbobooobooboobooboOonog
gbobgobogo2vootdb1bgoobooobobooooooooooooon
ubboogbbooobuogoooaoboooboan

OobooooOooooooooooooboooboooDO (KaviiipMU) DO ODO
ubboobbooobuoooooobuoobbooboobbooboobbonobod
ubboogbbooobuooooooboobboobooobbooboobbonoobood
OO00OO0O000000O00 Hyper Suprime-Cam (HSC; OO OOO00OOO0O0OOODO
O)ydooooooboooooooboooooooboooooooouooboOooooooo
gbobobobz2e0000000000bO0O0obOOoOObOO0OOOOOOOOOOOO
ubboogbbooobuooooooboobobooboobbooboobbonobod
gbobobi10bmoooboooooooooooooooooooooooooon
ubbogbbooobuoooooobuoobobooboobbooboobbonobod
ubbogbbooobuoooooobuoobbooboobbooboobbobbod
gbbogbooobuoaoboooboobboboooboobbobbooboo
ugbbogbooobuoboooboobboboooobobobobooboobn
gmoooooooooobooooboobooooobooooboooooooonD 20
gmooooooooobooboooobooboobobobobobobobobono
ubbogbbooobuooooooboobbooboobbooboobbonobod
ubbogbbooobuooooooboobbooboobbooboobbonobod
ubbogbbooobuooooooboobbooboobbooboobbonobod
gboobgoooboboobobobobob0ocoobobbobobbboboboboD
ubbogbbooobuoooooobuoobbooboobbooboobbobbod
ubbogbbooobuoooooobuoobbooboobbooboobbobobod
ubboobbooobuoobooooboaoboboooooabo

gbobooobooobboabuooobooobuoobuooobooboaoboboobooo
ubboogbbooobuooooooboobbooboobbooboobbonobood
ubboobbooobuooooooboobboobooobbooboobbonobod
gboboboboboobobobobobobooooboobooooboboooXrscUunog
gbobobobgoboosz2miboboooobooobooooodscoboonoonboong
gbobgoboboboboboboboboboboobobobob 200000
gmooobooooooooboooobooboooeobobobobobOobobOono
gboboboobobooboboboboboeocoOldbbOobOobODbObDOD



gbobobobobobobobobobobobobobOobobOo2014000 110
23000000000 7O OobOO0DbOb 20b000 100 00O0DbDOOODOOOD
gboHSCObgoooboboboboboboobooobboboobbobobbobooo
gboobogoiaseoonnognooboobooboboobobobobooboboobono
ubboobbooobuooooooboobboobooobbooboobbobbod
uboboobbooobuoooooobooboboobooobbooboobbobbod
gbobobooboboioeootlobnooooboobobooboboboboobOono
gbobgibo0ogobooooooboooboobooboboobooo 3oomooon
ubbogbbooobuooooooboobboobooobbooboobbobobood
ugbboogbbooobuaboboiboobbobboobbobbooboooboan
ubbogbbooobuooooooboobobooboobbooboobbobbod
obodbo1% 0booooobooogooooobobooong

gboboooboobboabuooobooobuoobuooobooboaobbonoobooo
4 00)MWDOOOOOOODOOD 10000 1000003000 100000DO
ubbogbbooobuooooooboobbooboobbooboobbobbod
gbobgoobobo1-1o0b01b00obobobobOobobOobobOobOobOonDo
ubbogbbooobuooooooboobbooboobbooboobbonbod
ubooogoo

gbobobooboboboboooobooooogo Hscogooooooooboooo
ubboogoboobbooboobobobbobooooboobbobboobboan
gboboboobobobobobob ueo bboobooobooooboooooog
ubbogboooboaobooobooboboboooboaboo

3. 0000
0O 0 0O O Nature Astronomy
00O 0O 000 O Microlensing constraints on primordial black holes with Subaru/HSC

Andromeda observations

000 Hiroko Niikura (1,2), Masahiro Takada (1), Naoki Yasuda (1), Robert H.
Lupton (3), Takahiro Sumi (4), Surhud More (1,5), Toshiki Kurita (1,2), Sunao
Sugiyama (1,2), Anupreeta More (1,5), Masamune Oguri (1,2,6), Masashi Chiba

)



googa

1 Kavli Institute for the Physics and Mathematics of the Universe (WPI), The
University of Tokyo, Chiba, Japan.

2 Physics Department, The University of Tokyo, Tokyo, Japan.

3 Department of Astrophysical Sciences, Princeton University, Princeton, NJ, USA.
4 Department of Earth and Space Science, Osaka University, Toyonaka, Japan.

5 Inter-University Centre for Astronomy and Astrophysics, Pune, India.

6 Research Center for the Early Universe, University of Tokyo, Tokyo, Japan.

7 Astronomical Institute, Tohoku University, Sendai, Japan.

DOI: https://doi.org/10.1038/s41550-019-0723-1 (20190 40 1 000)
00000000000 Nature Astronomyd 0000
https://www.nature.com/articles/s41550-019-0723-1

000000 DarXivorgODOOOoooOO
https://arxiv.org/abs/1701.02151

4.00000

(CoOOoOooooo)

00 OO0 (OO0 0o000)
0o0oOo0doOoooboooooobooooboono boooo/woa
E-mail: masahiro.takada_at_ipmu.jp TELO 04-7136-6510

*at 0@ODOO0OOO0OOO

U oOoood ooooo
gobodoooooooooobooooon od
E-mail: sumi_at_ess.sci.osaka-u.ac.jp

*at 0@ODOO0OOOO0OO

OO0 OO (@O 0oo0)
goboooooooooooood oa
E-mail: chiba_at_astr.tohoku.ac.jp

*at 0@ODOO0OOO0OOO

(0ooo)
000000000000000000000000 0000 00000



E-mail: press_at_ipmu.jp TEL: 04-7136-5977
*at @O O00OO0OO0O0OOO

goooooobooooo

TELO 06-6850-5280 FAX:06-6850-5288
E-mail: ri-syomu_at_office.osaka-u.ac.jp
*at 0@ODOO0OOOO0OO

000000000000 DoOooooooogoon
E-mail: sci-pr_at_mail.sci.tohoku.ac.jp TEL: 022-795-6708
*at @O O00OO0OO0O0OOO

(OOODO0O0O0O0Ooooon)

gobogooooooa

goboooooooog oo oo

TELO +1-808-934-59220 0 00 0 E-maild hideaki_at_naoj.org
*at 0@ODOO0OOO0OOO
0doooooooisoooooooooooooooo

5.0000
000 http://web.ipmu.jp/press/201903-M31 000000000000 O




01 0o00oOoze00000000000000000D0O0DOOCOOOOOOOOOO0O
O00000000oDOo000000o0ooooooO0oO0oooooooOoOOoOoOoooon
000000000000 000000000Oo0o0OOO000O030000oooooon
000 l100000000000000D0DOO0O00000ODOODODOOOOOOOOOn
O00000000oD0DOo0o00000o0ooooooO0OooooooooOoOOoOoOoooon
000000000000 00000o0ooooooO0oOoooooooooOOoOogg
(Creditd Kavli IPMU)O



7Y KRB AR

Rea7Zy 7 K=V

02 00000000000 O000000000000000000HSCOO0000O
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000 @MO000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000 (Creditd

Kavli IPMU)O



gbobobobdo ooooooooog

gboboood

]

] + +

O !

O 74 ] +

O L Mg’ 7% - --. ## + ++ .
m

s | ;

= ; |

0 I

]

- $ DODHSCOODOODOD

0 =—=000000000000000000

U 0 SObO 10600 15600 20600

goooooboo bgo

25000

03 0ogooodHschoooboooboboboboobobobobooboonoo
gbobobobobobobobobobobobobobob 20140 110 230
gboboboboboobobobmooooooboboobooooboooon 14,000
oob40000000000000DOOO 2700000 (400 4000)0ODO
gbobgooboobobooboboobobooboboooboboooobobooooboobooon

gbobgoooboboboboobotbobobooooboboboobobobobboo
gbobgooboboboobobooboboboboboobobobobobobobo 2
gbobobobobooboboboboboboooboboboCoobooboooDo

gbobgoooboboboboobobobobooooboboboobobobbboo
OobooooooooboobooOooobooboOooooobooOoooOogn (Credito

Niikura et. al)d



RIETSwvOR—)LOBE [KIBFEE]
1071 1010 107° 109

]_OO T — T 1T T LI
R 10—1_ NAS
,\QU]WH’
& 10-2 BRI DR
= TF
1|
nE
X 1073 T [EBHSCOFIR (RHERDER)
| In
nl
z 1074
10—5-|||||||||||||||||||||
1015 1020 1025 1030 1035

R8T S OR—ILOEE [g]

04 00O0O0oO0ooOOooOOoooboOobobooboboobOobooboboobooboobOonog
gbobobobobooboboboboboboooboboboboobomooboooDo
gbobooobobooboboboboboboogmobobobobonbon
gmoooooooobooboobooooboobooboobobobobobobobono
ooooooooooooooboooobot1@obo0) bbooobDoOobboOboDO
gbbogbooobuoaboooboobbobooobooboboobboobooo
gboboboboi1iboodsCcUbdooboboobOobONASADODODOODO 2
OO0booOo0ooooooOoDOo0ooboOoDOoOonon (Creditd Niikura et. al) O



