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Light from the source star is bent into an Einstein ring around the Bohdan Paczynski, Ann. Rev. Astron.. Astrophys. 34, 419 (1996)

lens star




Binary lens configuration

y axis
A Planet parameters:
- — T — — l,-" .
-7 I S N * g = mass ratio (planet / lens)
Ve N h .
NN - d = distance lens — planet
\\ \_ source star -angle from the y axis is fixed at 0
. track angle
0 Track parameters:
‘U= minimum impact parameter

" P = source star radius

B = source track angle

*the time to cross the Einstein ring
and the time of minimum impact
are choosen randomly, in the range
of real events

* no parallax

! source star track

(All distances are given in unit of rE)




Il — Planetary perturbation and magnifi

R T v Magnification maps are computed for 9
ST e I L systems [lens + planet] using the inverse ray
_— s shooting technique
S pa— = fractionnal maps
Lens Plane Source Plane

_ . MmT = mg(T — ;)
¥ o=z 492 Ei-‘l—!i]?+iﬂ—!ﬁ]21

Ty e mi(y — 1)
Vo= 22 447 E{T_Tij!+[ﬂ_ﬂi‘.‘=.

Creating theoretical microlensing lightcurves from
magnification maps, L. Philpott, 2005

‘Lydia Philpott, 2005; C.S. Botzler,2006; Sarah Holderness, 2008; Yvette Perrott, 2009.
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R T v Magnification maps are computed for 9
ST e I L systems [lens + planet] using the inverse ray
* shooting technique
Ohserver
S pa— = fractionnal maps
Lens Plane Source Plane
myT 1 (x—x;) el .
AR e BN sy v’ Theoritical light curves
Ty mily —w)
T N = No parallax
Creating theoretical microlensing lightcurves from
magnification maps, L. Philpott, 2005 = Source track angle +0=0

= for each system, 3 values of the source star radius are tested
p = {0,001; 0,002 ; 0,005}

= 13 values of u_. are have been simulated, inarangeof |u_ | €[0; 0,03 ]

‘Lydia Philpott, 2005; C.S. Botzler,2006; Sarah Holderness, 2008; Yvette Perrott, 2009.
"_"“h § -
W ™ ¥y A

¥ , -~ .' “. o

| . "_




Il — Planetary perturbation and magnific

0.6

0.7

0.8

0.9

0.95

3.10°¢ 10°

3.10°

0o0ZzZ 0O 0002  OO6L

>1,67

1,33

0,67

10,33

mmmmmmm
mmmmmmmm

mmmmm

DOZZ  0O0lZ 0O00C 006l OO

B Wwoow N N o= o=
& & g & 5] @ = o
"= =] 8 =1 5] =1 =] 2
= =] 3 =] S =] =] =

00ZZ  00KZ  OOOZ 006l 008

mmmmmmmm

uuuuuuu
mmmmmmmm

= =5 8 85 85 &5 5 8

. w w o " - =
=1 il =] il <] @ =] @
=] =1 =] =1 g =1 g 3
=] =] =] =] =] =] =] =]

00ZZ 00K 0002 006k 008

00ZZ  O0IZ 0002 006k 008

= woow om o o= oo
=1 & <] & =} @ =1 o
"=} =1 S a 2 3 g =1
=8 =] S 8 8 =] a8 =]

00ZZ  OOKZ  00OZ  O06L OO

0ZZ 00l 0002 OOEL 0081

00ZZ 00MLZ 00O (OOéL 008!

mmmmmmm
mmmmmmmm

s 8 8 8 8 8B 8 8

\J

source star track

(6=0)

>V axis




. | g=10% d=09 g=310° d=09
0.035 01y

% L: ] no3t /\
~ p=0.005

5
0.0z \Vf;\/ \
-~ p=0002 e

p = 0.001 e w0 e i ek o s o o

0.02 ¢

detectability threshold ~4%

0omst

0.01 ¢

0.025 ¢
% of
Lo 002t
deviation to
the light L
curve
umin 0.01¢

0.005 -

D 1 1 1 1 ] L 1 1 L 1 ]
003 002 -0 0 0.01 0.0z 0.03 -H.DS 002 -0.01 ] 0.01 0.0z 0.03




Il — Planetary perturbation and

J ‘: g=10% d=08 q=310% d=08
» |
+ 4
s 04

detectability threshold ~4%
B p = 0005 - g=a10!  d=07
——— p=0.002
———— p=0.001 -

% of L W

deviation to
the light
curve

g=10% d=08
018

016

014

min 0.12

01
0.08
0.05

0.04

0 L .
003 002 -0 0 0.01 0.0z 003




Il — Planetary perturbation and magnifi

g=3.10% d=0F

0.35 ¢
0.3}
025
lumin| < 0.001
% of 0.2 F
deviation to
the light
curve 015
0.1}
0.05 .
] V detection threshold

I:I 1 1 1 1 |
003 -002  -0.07 0 0.01 0.02 0.03

u

min




Il — Planetary perturbation and magnifi

g=3.10% d=0F

0.35
0.3 F
025+
% of 0.2 F
deviation to 0.001 < |umin| <0 .005
the light
curve 015
0.1F
0.05 + .
] V detection threshold
I:I 1 1 | 1 |
-0.03 -0.02 -0.01 O 0.0 o.02 0.03




Il — Planetary perturbation and magnifi

g=3.10% d=0F

0.35 ¢
0.3}
025
% of 0.2 F
deviation to
the light
curve D15 5
0.005 < |umin|
0.1}
0.0s | _
] V detection threshold

I:I 1 1 1 1 |
003 -002  -0.07 0 0.01 0.02 0.03




Il — Planetary perturbation and magnifi

> We can distinguish 3 zones:

Geometry

Range of
u

min

Consequences on
the planetary
perturbation




Il — Planetary perturbation and magnifi

> We can distinguish 3 zones:

The source transits

Geometry the lens
Range of
u_. umin <P

min

Low mass planets
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length of an arc.
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Consequences on
the planetary
perturbation

Low mass planets
with q < 3.10”
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Low mass planets with
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perturbation
approximately
independent of umin, i.e.
sensitivity independent
of Amax
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> Transit events insensitive to low-mass planets

> Moderate magnification events sensitive to low mass planets
quite close to the ring

> More events occur at lower magnifications, but larger
telescopes are needed to monitor them

>Low mass planets not detectable if they are not close to the ring




MOA data
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v’ Using the same code than previously, magnification maps are computed for 27
couples (g ; d):

{q =10%, 3.10*%, 103 {q =3.10°%, 105, 3.10°

d=0.3,0.5,0.7,0.8,0.85 d=0.8,0.85,0.9,0.95
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v’ Using the same code than previously, magnification maps are computed for 27
couples (g ; d):

q=10+, 3.10*, 107 q=3.10%, 10°%, 3.10°
d=0.3,0.5,0.7,0.8, 0.85 d=0.8,0.85,0.9,0.95

v We use a X2 marginalisation method to determine the best model:

* Fixed parameter : source track angle 0

* No parallax
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1l — MOA-2006-BLG-130 : event in zone

- Best fits and single lens parameters:

min

3.10* 0.7 0.0022 + 0.0001 0 0.0002 + 0.0001  3951.9862 + 0.0002 | 18.91 + 0.005 |359.18

10 0.85 0.0022 + 0.0001| 0 -0.0001 +0.0001  3951.9862 + 0.0002 | 18.955 + 0.005| 364.44

0 0 0.0022 + 0.0001, - | -0.0002 + 0.0001 | 3951.9862 + 0.0002 | 19.1 + 0.005 464.93
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> Finer simulations could be done in zones of lowest chi?.
> Data are too sparse to be assertive on the presence of a planet.

> Other phenomena could be the cause the deviation to the light curve :
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By lan Bond, University of Auckland, New Zealand
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Very special thanks to Philip Yock.
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