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Extended-source effect

A ) )
maps of Jg (Vo) = *(—yc)— 1 (Pejcha & Heyrovsky 2009)

Binary lens parameters:
g=1,d=1p =002
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Binary lens parameters:
4=1/9,d =2.05, p_=0.02
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Outline

= A, approximation: source off caustic
e circularly symmetric source
e elliptically symmetric source
e asymmetric source

= A, approximation: source crossing caustic

= Summary



Amplification: source off caustic

AT+ BT

Extended-source amplification A.(V.)= IB(Q,)dZ ,
y

with source dimension g :  y =p,F B(y)=I1(F)
[ A (e + o) 1(F) AT

Ac(Ye) = I'( ~E;

source off caustic =>expand in powers of p, :

. OOL _[r"r”kl(r)d r
Ac(Yec) nZ:;,n! ]<15y2> orE,

GEOMETRY




Circularly symmetric source I(F)=1(r)
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for stellar broadband limb darkening

=> source-size estimate

Numerical evaluation of AA/® :
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only 2 extra evaluations

per light-curve point

O| =>




Accuracy of 2"d order approximation

é‘APP(yC) = AAPP(VC)/A*(YC) -1
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Accuracy of 29 order approximation

5APP(yC) = AAPP(VC)/ Ak(yc)_l
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4t order approximation

Aer (Yc)
/\

. 1
Ac(Ye) = A (Ye) +ZAA0(VC

Numerical evaluation of A*A @) :

Gould (2008)
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8 extra evaluations / I-c pt.

if At=p./2
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4, extra evaluations [ I-c pt.

9

-




0.3

0.2 r

0.1 r

-0.1

-0.2

-0.3

0.1

0.2

0.3

Spep (Yc)

0.4

0.5

0.6

Accuracy of 4th order approximation

5/&1)P(YC) = A/(s\zgp(yc)/ Ak(yC) -1
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Accuracy of 4th order approximation
5£1)P(yc) = AXI?P(VC)/A*(VC) -1
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semi-major axis o,

Elliptically symmetric source parameters: eccentricity e
tilt of axis a,
- (A 2 52 52 E1(r)r2Pdr
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p, =0.02,e=0.85 o, =30°
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Accuracy of 2"d order approximation

5APP(VC) = AAPP(VC)/ A*(yc)_l
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Accuracy of 4th order approximation

éﬁ?P(yc) - AXI?P(VC)/A*(VC) -1
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Asymmetric source

asymmetry in shape or in surface brightness

general expansion:

Ac(Ye) = Ay(e) + VA (Te) Yec +0(p%)
H_J
can be eliminated by expanding

around brightness center Y,
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Source crossing a caustic ﬂ

A,(Y) can be expanded separately in each section S;,j=1..M =N
M = o oY 25 i 25
D A AL AL R AV - T 2
Ac(Ve) = pE—— =D T A(¥s,)+0(p3)
[.B(7)d% = [ BN’y
FOLD o !elxelct
6 __ Ept.—src.
iO”‘ appr.
b
L




Summary

= detect extended-source effects by 2" order approximation

(at the cost of computing 3 p-s light curves instead of 1)

= when detected, measure radius, check 4t order

(at the cost of computing 5 p-s light curves instead of 1)

= when 4" order significant, time to consider full integration



	Estimating the Extended-Source Effect�		for an Arbitrary Lens and Source
	Outline
	Outline
	Outline
	Outline
	Summary



