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Microlensing method in planet hunting is done by wide field survey to find
microlensing events then follow-up observations to find anomaly caused by the planet. This study is aimed
to conduct follow-up observations with telescopes including Mt John 61 cm B&C and SAAO 1.4 m IRSF. The
planets discovered are expected to use understanding formation of the planets.

The progress of the study was fairly good. Total number of planets discovered in the period of this study
is 29. In those planets, there were several interesting discoveries including two earth mass planet
orbiting a member of M dwarf binary. Including those planets, the number of planets discovered with
microlensing become 26. Statistical analyses are in progress to understand formation of planets.



MOA

MOA

MOA 11 1.8m

61lcm B&C 1.4m
(IRSF)



MicroFUN,MiNDSTEp,RoboNet

OGLE-2013-BLG-0341
2
(Gould, et al., 2014, )
Science

MOA-2009-BLG-387Lb,
MOA-2011-BLG-293Lb, OGLE-2011-BLG-0251,
OGLE-2012-BLG-0406 M

MOA-2010-BLG-328Lb
MOA-2009-BLG-266Lb

Clanton & Gaudi (2014)
(20th Microlensing
WS, Paris, 2016)

Im
1.3m
KMTnet 1.3m
Spitzer, Kepler,
Swift
2020 Euclid
WFIRST



MOA-2010-BLG-073L,
OGLE-2013-BLG-0102LA,B, MOA-2007-BLG-197

OGLE-2007-BLG-514
M
MOA 11 1.8m
(Sumi , 2011, @)

51

Shvartzvald Y., Abe, F.(17

), Sumi, T.(4), Yonehara, A.(38),
et al.( 38 ), 2016, MNRAS 457,
4089-4113,

Bozza, V., Abe, F.(32), Sumi,
T.(57), Yonehara, A. (61) et al._(108),
2016, ApJ 820, id. 79,, 1-10,

Skowron, J., Abe, F.(11), Sumi,

T.(29), Yonehara, A.(32), et al.(38), 2016,

ApJ 820, id. 4,, 1-13,

Street, R. A., Abe, F.(75), Sumi,
T.(99), Yonehara, A.(103), et al.(109),
2016, ApJ 819, id. 93,, 1- 12

Zhu, Wei, Abe, F.(22), Sumi,
T.(40), Yonehara, A.(45) et al.(49), 2015,
ApJ 814, id. 129,, 1-10,

Rattenbury, N. J., Abe, F.(7),

Suni, T.(3), et al.(33), 2015, MNRAS 454,

Bachelet, E., Abe, F.(57), Sumi,

T.(74), Yonehara A. (77), et al .(101), 2015,

ApJ 812, id. 136,, 1-11,

Fukui, A., Abe, F.(14), Sumi,
T.(3), Yonehara, A.(29) et al.(62), 2015,
ApJ 809, id. 74,, 1-16,

Ranc, C., Abe, F.(38), Sumi,

T.(17), Yonehara, A.(51), et al.(51), 2015,

A&A 580, 1d.A125,, 1-16,
Jeong, J., Abe, F.(12), Sumi,

T.(30), Yonehara, A.(37), et al_(97), 2015,

ApJ 804, id. 38,, 1-11,
Skowron, J., Abe, F.(22), Sumi,

T.(5), etal.(126), 2015, ApJ 804, id. 33,,

1-12,

Calchi Novati, S., Abe, F.(35),
Sumi, T.(43), Yonehara, A.(47), et al.(87),
2015, ApJ 804, id. 20,, 1- 25

Freeman, M., Abe, F.(3), Sumi,

T.(21), et al.(25), 2015, ApJ 799, id. 181,,
1-12,

Jung, Y. K., Abe, F.(17), Sumi,
T.(3), Yonehara, A.(43), etal.(54), 2015,
ApJd 798, id. 123,, 1-7,

Henderson, C. B., Abe, F.(10),
Sumi, T.(3), Yonehara, A.(35), et al.(79),
2014, ApJ 794, id. 71,, 1-11,

Ishiguro, Masateru, Abe,
Fumio(25), et al.(34), 2014, ApJ 792, id.
74,, 1-9,

Gould, A., Abe, F.(33), Sumi,
T.(53), Yonehara, A.(60) et al.(64), 2014,
Sci 345, 46-49,

Yee, J. C., Abe, F.(27), Sumi,
T.(46), Yonehara, A.(54), et al_(73), 2014,
ApJd 790, id. 14,, 1-7,

Park, H., Abe, F.(32), Sumi, T.(5),

Yonehara, A.(58) et al.(58), 2014, ApJ
787, id. 71,, 1-6,

T.(26), et al.(95), 2014, ApJ 785, id. 155, ,
1-13,

@ Shvartzvald, Y., Abe, F.(9), Sumi,
T.(4), et al.(40), 2014, MNRAS 439,
604-610,

@ Tsapras, Y., Abe, F.(101), Sumi, T.(11),
Yonehara, A. (126) et al.(126), 2014, ApJ
782, id. 48,, 1-9,

@ Suzuki, D., Abe, F.(6), Sumi, T.(3), et

al.(34), 2014, ApJ 780, id. 123,, 1-9,

@ Furusawa, K., Abe, F.(11), Sumi, T.(3),

et al.(121), 2013, Apd 779, id. 91., 1-12.

@ Sumi, T., Abe, F.(4), Sumi, et al.(21),

2013, ApJ 778 id. 150,, 1-15,

Hwang, K.-H., Abe, F.(11), Sumi, T.(4),
Yonehara, A.(36), et al.(81), 2013, ApJ
778, id. 55,, 1-6,

@) Han, C., Abe, F.(19), Sumi, T.(4), et

al.(70), 2013, ApJ 778, id. 38,, 1-6,

Abe, Fumio, et al.(13), 2013, MNRAS 431,
2975-2985
Yee, J. C., Abe, F.(36), Sumi, T.(53),

et al.(127), 2013, ApJ 769, id. 77,, 1-13,

Choi, J.-Y., Abe, F.(12), Sumi, T.(4).,

et al.(125), 2013, ApJ 768, id. 129,, 1-7,

@D Kains, N., Abe, F.(62), Sumi, T.(80),

et al.(131), 2013, A&A 552, id.A70,, 1-10,

® shin, 1.-G., Abe, F.(7), Sumi, T.(2).



et al.(40), 2013, ApJ 764, id. 64,, 1-6,

et al.(131), 2011, ApJ 741, id. 22,, 1-15,

@ Toki, Yukiharu, Abe, Fumio(4), et
al.(4), 2011, ApJ 740, id. 121,, 1-8,

et al.(102), 2011, ApJ 738, id. 87,, 1-21,

@ Sumi, T., Abe, F.(5), et al.(38), 2011,
Natur 473, 349-352,

et al.(136), 2011, A&A 529, 1d.A102, 1-16

29

MOA MOA-II

MOA, MOA-II

MOA
MOA-2008-BL.G-288

MOA
MOA 2008-BLG-379

MOA

MOA MOA-II snow

MOA MOA-II

MOA MOA-II

MOA

MOA-11

MOA

OGLE-2012-BLG-0724/MOA-2012-BLG-32
3

MOA

MOA-II

MOA
MOA-2008-BLG-288Lb:
M

MOA
MOA-2008-BLG-379Lb:K

MOA

MOA-11

OGLE-2012-BLG-0950/MOA-2012-BLG-52

MOA-II




MOA 11 MACHOs

F. Abe, MOA collaboration, New LMC
observation strategy, 1st Doha
International Astronomy
Conference:”Gravitational Microlensing —
101 years from theory to practice”, 10-13
Feb. 2013, Qatar

D. Suzuki, MOA collaboration, Planet
frequency beyond the snow line from
MOA-II observation in 2007-2011, 1st Doha
International Astronomy
Conference:”Gravitational Microlensing —
101 years from theory to practice”, 10-13
Feb. 2013, Qatar
@ Abe, Fumio, wormhole hunting
methods and problems, 27-28 Oct. 2012,
Rikkyo University, Tokyo

microlensing event rate and optical depth
toward the galactic bulge from MOA II,
18th International Conference on
Gravitational Microlensing, 20-23, Jan.
2014, Santa Barbara

@David Bennett, MOA collaboration, The
MOA project 2013 observation season, 18th
International Conference on Gravitational
Microlensing, 20-23, Jan. 2014, Santa
Barbara

@Fumio Abe, New calculation method of
multiple gravitational lensing system, 18th
International Conference on Gravitational
Microlensing, 20-23, Jan. 2014, Santa
Barbara

@Daisuke Fukunaga, MOA collaboration,
OGLE-2012-BLG-0724/MOA-2012-BLG-32
3: Planetary event by survey, 18th
International Conference on Gravitational
Microlensing, 20-23, Jan. 2014, Santa
Barbara

@ Fumio Abe, Wormhole and primordial
black hole searches in MOA II, WH and
PBH workshop, 25-26 Nov. 2013, Nagoya
University, invited

@Fumio Abe, MOA II 1.8 m telescope and
future GW follow-up observation, 2nd
Symposium ; New Development in
Astrophysics through Multi-messenger
Observations of Gravitational Wave
Sources, 13-15, Jan. 2014, Tokyo Tech
@Fumio Abe, Progress on the algorithm of
multiple lens analysis, 20th Microlensing
workshop, Institut d’Astrophysique de
Paris, France

Fumio  Abe, Optical follow-up
observations for GW150914 by MOA, 4th
Annual Synposium of the innovative area

of multi-messenger study of gravitational
wave sources, 18-20 Feb. 2016, IPMU U
Tokyo, Ciba

http://ww.phys.canterbury.ac.nz/moa/
@D
ABE, Fumio

80184224

@
YONEHARA, Atsunori

10454472
(KURITAS, Mikio)
20419527
(NAITO, Hiroyuki)
30547550

©)
SUMI, Takahiro

30432214



