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Gravitacni cocka
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Rezimy gravitacniho cockovani

SilNné éoékovani — pozorovani nasobnych obrazl zdroje

(CVI: galaxie, kupa galaxii; Z: kvasar, galaxie)

slabé éoékovani — méfeni deformace hlavniho obrazu zdroje

(C : kupa galaxii, vétsi struktury; Z: galaxie)

MIiKrocoékovani — pozorovani ¢asové proménného zjasnéni

(C : hvézda, hvézdna soustava; Z: hvézda, kvasar)



Zjasnéni svetelného toku
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Pozorovani: monitorovaci projekty (MACHO, EROS, OGLE, MOA)
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Navazné projekty (PLANET, gFun, GMAN, MPS)
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Dvojita mikrococka . AGM G_0 -0
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cockova rovnice: Y=X—lUy—— 5~ g ——
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klicové parametry: Q=M,/Hg hmotnostni pomér
d=|Xg-X,]| primét vzaj. vzdalenosti

pokud g << 1 =—> Mikrococka s planetou



Zjasnéni bodového zdroje dvojitou mikrocockou

15 1.0
1.0
0.5
05"
~ 00 | | 4 00
0.5
05+
1.0
1.5 -1.0
i gy 1.0

1.0
05
05"
q g 0.0 | 1 o.0f
0.5
-0_5_
‘1‘0_ &
ABE e, O N e ]
15T T 1.0-.,......r....- B Rt
1.0"
05"
0.5 '
[#)]
~
*IT 0.0 1 o0.0f
o
05

-0.5

-1.0F - -1. — . -
= e et oD e . ; e e ol i
15 10 -05 00 05 1.0 15 -1.0 -05 0.0 0.5 1.0 20 -1.0 0.0 1.0

d=0.65 1.0 2.05

Pejcha & Heyrovsky (2009)



Obrazy + svetelna krivka
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Priklady svételnych kFrivek
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Pozorovana dvojitad mikrococka

MACHO Event 88—-BMC-1
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OGLE 2003-BLG-235/MOA 2003-BLG-53: A PLANETARY MICROLENSING EVENT

I. A. BonD,! A. UpaLski,? M. JAROsZzYNsSKI,>? N. J. RATTENBURY,* B. PaczyNsk1,? I. SoszyNsk1,> L. WYRZYKOWSKI,’
M. K. SzymaNsk1,? M. Kusiak,? O. Szewczyk.,>® K. ZEBRUN,? G. PiIETRZYNsk1,> F. ABE.* D. P. BENNETT,’
S. EGucH1,® Y. FUrRUTA.® J. B. HEARNSHAW.® K. KaMIYA.® P. M. KiLMARTIN.? Y. KURATA.® K. MASUDA,S
Y. MATSUBARA.S Y. MURAKL® S. Nopa,? K. Okanma® T. Sako.’ T. SExiGucHL® D. J. SuLLivan,'®
T. Sumi,? P. J. Tristram,* T. YaNaGisawa,!! anp P. C. M. Yock*

Tue MOA AND OGLE COLLABORATIONS
Received 2004 February 12; accepted 2004 March 10; published 2004 Apvil 15

ABSTRACT

We present observations of the unusual microlensing event OGLE 2003-BLG-235/MOA 2003-BLG-53. In this
event. a short-duration (~7 days) low-amplitude deviation in the light curve due to a single-lens profile was
observed in both the MOA (Microlensing Observations in Astrophysics) and OGLE (Optical Gravitational Lensing
Experiment) survey observations. We find that the observed features of the light curve can only be reproduced
using a binary microlensing model with an extreme (planetary) mass ratio of 0.0039°3} for the lensing system.
If the lens system comprises a main-sequence primary, we infer that the secondary is a planet of about 1.5 Jupiter
masses with an orbital radius of ~3 AU.




OGLE 2003-BLG-235/ MOA 2003-BLG-53 Bond et al. (2004)
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Brightness

OGLE 2003-BLG-235 / MOA 2003-BLG-53
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OGLE 2003-BLG-235 / MOA 2003-BLG-53
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OGLE 2005-BLG-071 Udalski et al. (2005), Dong et al. (2009)

OGLE—-2005—-BLG-071
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OGLE 2005-BLG-390  Beaulieu et al. (2006)
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http://planet.iap.fr/OB05390figs/OB05390-adaptive-hires.mp4

OGLE 2005-BLG-390
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OGLE 2005-BLG-169

Gould et al. (2006)
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OGLE 2006-BLG-109 Gaudi et al. (2008)
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OGLE 2006-BLG-109
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OGLE 2006-BLG-109
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MOA 2007-BLG-192  Bennett et al. (2008)
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MOA 2007-BLG-192
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Residual

Didactic Residual

MOA 2007-BLG-400  Dong et al. (2009)
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Resid (planet) Resid (single)

- [ PLANET Canopus 4§

-0.04
-0.02

-0.04
-0.02

MOA 2008-BLG-310

Janczak et al. (2009)

[ MOA
13 -
i p#FUN Bronberg

| LFUN SMARTS 1
135 [

14
14.5

15 |

J=A-400

= A=200

002 k'
0.04 |

0.02 Ef4
0.04 E

4656.4
HJID'

4656.5 4656.6

-0.05 F—r—1———

Didactic Residual

0.05 P | ML L

Wide Solution

Close Solution
uFUN Bronberg
pFUN SMARTS I

HID' - t, (days)

q=(3,31+0,26)x10™*
d =1,085+0,003
M, =74+17M,

r, =1,25+0,10AU
M. =0,67+0,14M,




Planet Mass (in Earths)

Exoplanets: 504+262+8+5=325 (Mar 2009)

Orbit Period (in Earth Years)
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