(Microlensing Observation in Astrophysics
( New Zealand/Mt. John Observatory, Latitude: 44°S, Ait:  1029m )
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M OA (until ~1500)

the world largest bird in NZ)




NS
: 80M pix.(12x15¢cm)
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Prime focus camera




Gravitational Microlensinﬁ‘

&If alens is a star, “science, 193
elongation of images is an
order of 100uarcsec.

<>Just see a star magnified

<>Einstein predicted 1936, but concluded
impossible to observe. Event rate is 1/1M

distortion of space due to gravity o
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Amplification
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Watch Millions stars
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planetary microlensing

Lens

Time scale: t ~M"2~1day(M,)

Amplification
200

Sensitive to Cold planets
outside of snowline (~3ag.,,)
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Sensitivity of various methods

Exoplanet Discovery Potential

floating
planets

1 10
semi—major axis (AU)

IR/
IS
‘Direct image
Microlensing :
not rely on flux frorn nosi

A

*1-6 AU : beyond snow line
small planet: down to Earth
Faint star :M-dwarf, brown dwarf
‘No host : free floating planet
Far system: galactic distribution




Survey towards the Galactic Bulge

Probability:
<why? 3 Microlensing : ~10%events/yr/star
Planetary event: ~10~

=» need Wide Field for Many stars

8kpe - sice

s
. - Sun

Time scale ~ 30days  (Mg)
~ 2 ‘fe\/\/ CJEJYS (MJUP)
~ Nours (Mg)

= need high cadence




Observational fields by i N9
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*50 deg.?(20Mstars
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obs./15min. (Mg)

./ >~ _events/yr
ht D://www.massey.ac.nz/~iabond/alert/alert.html




An Exposure toward GB




Difference Image Analysis (DIA

Observed subtracted




Study the galactic structure &
Optimize WFIRST microlensing survey fields
by mapping the event rate

(Galactic disk
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Event rate map in optical | "" . .
10 0 O -0

1 (degree) (Sumi et al. 2013)

Event rate vary by a factor of 2 (peak is at I=1° )
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1.7 Earth-mass planet in a binary system

OGLE-2013-BL.G-0341/MOA-2013-
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ource trajectory companion Planetary

Linear approximation of orbit

a(t)=o,tda/dt(t-tg,)
s(t)=s, +ds/dt(t-tg,)
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1 to be bound



MOA-2013-BLG-605: the Neptune analog,.planet' |
q=3x10% s=2.3, |
Neptune or super Earth around Brown-dwarf
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nary Events
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Background: CV or moving objects

T

. MOA—Red

MOVlng Objg@@t411493 4g=13.163536 ty= 0000

T 1.5x10% [

magnification

] 10* |

4200 4400 5000 |

1.008 T T T T I T T T T | T I_
Cv . o E
t., = 0.010 days _]
1.006 E —
a u, = 3.965 - w —2000 ¢
S ] =
e - & 1000
S 1.004 7 % .
[y - T
E;D .
o 1.002 .
= ]

i
3 L

;' ¥ossTs s3ef cyyslusigyi g

5 3t i

I|IIII|||IIIIIIIIIIIIIII]III

LR ]
1 1 | 1 1 1 1 l 1 1 1 1 l 1 1 1 1 I 1 1 1 1 l 1 1

4293.8 4293.9 4294 4294 .1 4294.2
JD — 2450000

a CV gives a poor microlensing Moving object gives symmetric
fit, often with low magnification but unphysical microlensing fit,

and an unphysically bright often with low magnification and
source an unphysically bright source



