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H M Maryor Ml Queloz F* 1995 4£7E 51Pegb B LB T 1 BIEFHEERZNHTERR, A
RO 2 HBAGBRE BRI RN INERG TEZHRKHAIMTERARMGEE. BE 2010 43 A, AXKE
ZHRWMENT 431 WAHAIMTE, HPEET 46 M2TERRSE. NEHERKE, RIMTERRNN
B BATEMFF RS KHRTFERZER. PFRZEREHTE NG 1] LA AR R R 8 R 0
B, FPRHEETT B R GUR IR R .

AXEEGRKHERIZAT B RGEME BF L EERE RGBS REM AR 2, Gf1TER
Z AR R, PLER SRR B A SRR SO RO B B AR, /NREATERSE 1
RPUETHE. XM FRRLZM U E REFATEMPUEFRBEMW ORI, T ER AT EMN
HEETESEAR.

RATEZERT 3 RFTERGER: (1) WO - sl - LA IE s 202 Shiy 2L H AT
WEIR RN ZATRRGE P EBERN B NERFRZ —, RITRARFTE LA BRTITESTERGRETE
Z R B LR R 3 S 224 M BB ANIA Z —.  (2) OGLE-06-109L RS HMiFT ML 5K
HAFAE - LEMWEAMC, THRERENROR, XMW REERAAF T2 T MR r S .
AR T RIE RS ORI 3 Pl REVLH: 1T RKSUEB T2 sh3tRIE R, TREZH
UM, ITERBERFHFE3REM®. BRT 3 FlLE TR AT BB A WA A R FHE,
e FEFRFREJE TR TIHRT; U B & S8R ORI BK, FFETEXTR AL
T FEaEsh, TR ORI N RE RS A, HRT8RETT 2A R OREHS &
I ZF L A2 S 3LIRAY IR, B AT LA A e 58 20 E W — FrL A e % R G PR £ AR A,
AREEZMMA LS. (3) M HD40307 RECABIFFFE T 3 WATEATIE 1:2:4 L4 (Laplace LK) #1
EWARE R, ZRGEF 3 BT EX VAR RREIATE. RIMEH, ENRAET LML
UGS 1 RPUET BRI N XA, W TR EHEE R 1:2:4 AL, BRI 1
FPUEER BCE B B H AT AR AT AT AREY 0.1 f%. 3 T BAEM Rt — 2%, F%
EHROREMER, TRAESHERZ YRR T BB A 3HREEAE B iR e e, &e, 7&
R 1 JPUET R IHAT R WA T, RATMEL OGLE-06-109L RGENURMER RS A
AT BICHIE A RAEAT B AR BT T O 9E. SRR, AR DAL o] BB 153 AT B A v] B EAT
B FERMEKESFER, BT AHERAT BHUE T8 7 A i B Y PAs LA RO 2t il & JFad 7
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Configuration Formation and Dynamics of
Exoplanet Systems
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(Department of Astronomy, Nanging University, Nanjing 210093)

To date, more than 431 exoplanets have been detected since 1995, among them there
are 45 multiple planetary systems. There are lots of differences between the solar system
and the extrasolar planetary systems. We study several important factors and phases in the
formation process of exoplanet system, including scattering process, mean motion resonance
(MMR) capture, resonance crossing and the speed of type I migration for low-mass planets.
Those processes will decide the final configurations of semi-major axes and eccentricities in
the system and whether there are terrestrial and habitable planets in the system.

We mainly study three configurations: (1) Near-separatrix motion which is one of
the properties of the multiple exoplanet systems. According to our research, during the
formation process, planet scattering will lead to the near-separatrix motion which is common
in exoplanet systems. (2) OGLE-06-109L system is an analog of the solar system especially
the Jupiter-Saturn configuration in semi-major axes and eccentricities. So the two systems
may undergo the same process. We study three possible reasons that can lead to this
configuration: MMR capture during the smooth convergent migration, planetary scattering
and MMR crossing during the divergent migration. They will lead to different properties
of the final configuration of the system. After the resonance capture, two planets will be
in MMR until some processes destroy it. Scattering process will excite the eccentricities of
the planets and lead them into near-separatrix motion. Then the evolution period of the
eccentricities of planets will be in the period of secular motion. Resonance crossing will also
excite the eccentricities of planets. The evolution period of the eccentricities will be in the
period of MMR which they just crossed. According to the present observational data, we
can not decide which mechanism is the best one, but in the future they will be checked out.
(3) We study the configuration of near 1:2:4 resonances (Laplace resonance) using HD40307
as an example. The three planets in the system are all massive terrestrial planets. We
suggest that they all formed near the snow-line of the system and migrate to the locations
where they are observed through type I migration. In order to form the configuration of near
1:2:4, the speed of type I migration may be one tenth of the linear analysis result. When
they migrate to the locations close to the central star, the tidal effect from the star will lead
them into the nominal locations. Finally, we study the distributions of the habitable planets
and terrestrial planets in dwarf stars under the effect of the speed of type I migration. We
use OGLE-06-109L as an example. Through our study on the type I migration and water
content in planet, if we know the masses and the water contents of the habitable planets in
the system, we will deduce the migration speeds during the formation processes and whether
they have gone through merging process during the formation.



