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Thesis Summary (approx.2000 Japanese Characters )

#AFICiE MEvolution of Exoplanets: Effects of Mass-Loss on Population and Composition] &WH # A b
ATHY, TEILE-TND,

# 1 % lntroduction) Tit. ZABMEOERIERIZOVT, IAZCOEMESE, BENWERZENL, 52
XDAMICOWTIRERTWA, REORANZEOHFEREAELICHT AR, 2L AENOREIZH LTITD
NTEEDN, BEEEEPFRABEOSMICEZHFBI SV T SIEER AT o,

E bz, RITOBFFETHM STV 5 radiation-recombination limited escape % Roche-lobe overflow & Vo
RHERREA V= XL EZRENT Lok, RRX TR, ShoDPREERY ANCEBBRE#ET VE
WETHZ & HERAPRAZEOSHICELSBEELWRBHILEBHLLTS,

# 2% [Numerical model] Tk, FHEIZB T 2EBREEMLTT AT OWTRARTV S, REOHEHEERH
Bl BEOBARRELHNEERE L IHMELHEDEF NI, radiation-recombination limited escape &
Roche-lobe overflow #F 0 AR=EHBRBERETFTVEMELE,

# 3% [Basic properties of mass—loss evolution) TiX, HRIBLME(LOWEAMEREIZ 2V T Hot-Jupiter
2% Super-Earth F CH—MICHE~ATWS, BEOx= v Ru—-7HE L RELEOBREZIET I LT, R
BEPBRENTE Z 5 RILOFIER Roche-lobe overflow DI BFPAIONTR L, bz, REDHHO
FERE LA L ¥, BREOUTEEEOBNIC L 3 &HRH OB OV THA L,

% 4 3 (Evaporation of Hot-Jupiters] ik, HBIAKUME/LD Hot-Jupiter DA RITTHEIT S TR
TiVD, Hot-Jupiter OEBABRIZaTHROFELRT, =78 NIWEE, BEMICRKEAHMASEL Y,
Roche-lobe overflow 3| &I T L3R LAk, —F TRERERBMEICBSTIRERHOPRITNENI L 2R
L, &6, BNERNTWARABBEOERLEBROSTHITHIT S sub-Jupiter FIBMEM L Wl LR,
Hot-Jupiter @ =7 ASMAHIT/PEWVESE I OMBFRIEITEAKIC L5 RERBE THATETHS L &R
Lff_o

# 5 % [Composition of Super-Earths)] Tid, HEIA%HE{LAS Super-Earth DIRIZ RIFTTRHBIZ OV THR~R
T3, Hot-Jupiter MIFE & B2V | Super-Barth OERFERITBREMARMETEE -V LETLE,

Ebiz, BRENRTWVWS Super-Earth OEE - 2EHh LM EHE LIZHR, JhbOoMBEEEOSH L EH &R
RiCL-THRTRTHIZEETLE,

# 6 ¥ [Discussion) TiZ., BERBXBOFEENRIETHEOTM, KLITIFEL OB BOWE, BREERG
~DFE, T L THRABECERPEFICETHRMRMBEHILOWTIRARTWD, BEBRH~ORE S LTH,
%4 EOMEN B, sub-Jupiter FHBIIRIERBE TOEEROREOCHTIGRERMNBNE~OBE L ZDED
BRERIC LT bR NI FBEERLE, Sz, 5 E20KEN S, Super-Barth OB O SR IEK
RIEBREOR ) —F A4 AA~OBE & PR FIARERMBEN AFHE, TOoZROERBRIIL-T2<b
o AREEERR L,

# 7% [Summary and conclusions] TIZAAILOE LD EEBEBR~ATNS,

fitds @ BICIESE, 3L 2000 5 &3S 300 5E& 1 B 0RET A0, b LIZRIL 00 EE 2 MR LTSN,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 2 copies of
800 Words (English).
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Thesis Summary (approx.300 English Words )

Close-in exoplanets might have lost substantial masses during their evolution due to
atmospheric escape of upper atmosphere heated by intense stellar XUV (X-ray and EUV)
radiation and dynamical Roche-lobe overflow.

We develop a numerical model to simulate an evolution of planets considering thermal
cooling and the mass-loss.

An semi-analytical model of the radiatlon-recombmatlon limited escape is developed and
included in the model, as well as the energy-limited escape.

The Roche-lobe overflow is also taken into account as a mass-loss process.

The model is applied to the mass-loss of Hot-Jupiters and low-density Super-Earths which
have H/He envelopes.

First, basic properties of the mass-loss evolution are described using mass-radius relationships
which combine a Hot-Jupiter regime with a Super-Earth regime and calculation of thermal
evolution.

Second, Evaporation of Hot-Jupiters is studied and compared with population of exoplanets.
The population of planetary mass and radius can be reproduced with the evaporation of
Hot-Jupiters having small cores.

Third, our model is applied to the mass-loss of low-density Super-Earths,

The results are consistent with the observed distribution of low-density Super-Earths which
apparently have H/He envelopes.

Also we attempt to constrain the composition of low-density Super-Earths whose composition
is not constrained only from mass-radius relationships.

In the end, some implications for planetary formation scenarios are shown using these resulis.
Small cores of Hot-Jupiters are implied from the calculation of the evaporation of |-
Hot-Jupiters.

The results for Super-Earths suggest that capture of protoplanetary disk gas by Super-Earths
and planetary migration are common- processes.

Differences of envelope masses might reflect differences of formation histories.
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