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Planetary construction zones in occultation: discovery
of an extrasolar ring system transiting a young sun-
like star and future prospects for detecting eclipses

by circumsecondary and circumplanetary disks
E.E.Mamajek et al. AJ 143(2012)72

= Discovery of exo-ring systems in SuperWASP
Data Release 1

= Primary = Pre-main-sequence K5 star (1SWASP
J1404747.93-394542.6)

= 0.9M,,,, 0.96R, ., 16Myr at 128pc

= rapid rotation (3.2 days), V=12.3 mag

= asymmetric eclipse for 56 days around April 2007
= Outer ring extending up to 0.4AU



Mass and period limits on the
ringed companion transiting the
young star J1407

M.A.Kenworthy et al., MNRAS 446(2015)411
= Follow-up observations of 11407
= Imaging with VLT and Keck
= Radial velocity

= Photometric monitoring with Panchromatic
Robotic Optical Monitoring and Polarimetry
Telescopes (PROMPT)-4

= Companion not directly identified
= Put limits on the mass and period
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66,900 74,120
74,658 92,000 0.05-0.35
92,000 117,580 0.4-2.5
Cassini 117,580 122,170
Division
122,170 136,775
180,000 480,000

1/3
—) RSaturn = 3 X 105 km



Modeling giant extrasolar ring
systems in eclipse and the case of
J1407b: sculpting by exomoons ?

= Detailed modeling of ring systems around
J1407 M.A.Kenworthy and E.E.Mamajek ApJ 800(2015)126

= At least 24 ring edges identified, maybe more

= A clear gap at HID 54210 (r=59-63x10° km). If
this is the Hill radius of J1704b, exomoon of

3
¥ hi M
m =3IM _HUIY o O8M J1407b
sat J1407b( 261 ) @(238MJ)
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Measurement of Spin-Orbit Alignment
in an Extrasolar Planetary System

(KRN BRERICHITSHE

BrEh &N ERER D M= D EISE)

= Joshua N. Winn?, Robert W. Noyes!, Matthew J. Holman},

David B. Charbonneau?, XH3%5A2, 8REHL2 | EHikig? . RAER?
Edwin L. Turner 23, John A. Johnson4, Geoffrey W. Marcy?, R.

Paul Butler>, & Steven S. Vogt®
s IN\—/N\—FXKZE, 2ZHFERKE, 3TUYVRRKE, HD)ITHIL=TF KE/IN—
L—#R. 5Ty A—RF—BRA. SH)ITHI=TF KEY BV IR
= The Astrophysical Journal 631(2005)1215 (10A1H%S)
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= Type I migration
= Low-mass planet - spiral wave in the gas disk

= Type II migration
= High-mass planet - gap in the disk
= Gravitation scattering
= Planet - planet Simulation by Phil Armitage
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Tidal circularization
after the Kozai cycle

Xue et al. (2013)
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Xue et al. (2014)
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= 20134 (Huber et al. Science 342, 331)
= Kepler-56 = red giant (1.3M_, 4.3R,) + 10.5day

and 20.4day planets

m Asteroseismologyf T DFER. 2D
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= 20144 (Benomar, Masuda, Shibahashi+YS)
s FIDENERINEDIZGEZRYT-0
= Asteroseismologyz %> T 71=L\

m Kepler-25 = F-type star (1.2M,, 1.4R,) +
6.2day and 12.7day transiting planets+
123day non-transiting planet

= Kepler-25c: A=7°-

-89, -0.5°-

=5.7°D 2D
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Benomar et al. 2014, PAS] 66, 9421,
arXiv:1407.7332

Lund et al. 2014, AA 570, A54
arXiv:1407.7516




Non-radial oscillations Y (6,)
(spherical degree |=1)

azimuthal order

m=-1 m=0 m=+1

http://www.asteroseismology.org/



Non-radial oscillations Y, .(6,®)
(spherical degree |=2)

Il
©

m
m=-2 m=+2

http://www.asteroseismology.org/



Stellar inclination (1=3)

m=%3 m==%2 m==+1 m=0
30°
60°

90°

T.L. Campante, arXiv:1405.3145



ctra of |=1 and2 modes

1 Q=60

Power spe

80 |



Power spectra of Kepler-25

Benomar et al. 2014, PAS] 66, 9421, arXiv:1407.7332



Kepler-25&HAT-P-7Mspin-orbit

- Kepler 25 (2EFSVUUYRRE R)
= ¥ 2 BERIERE i =65.4° +121°_
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= 512 A=186° +10°_,
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Benomar et al. 2014, PAS] 66, 9421, arXiv:1407.7332
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Kasting, Kopparapu, Raminez & Harman (2013)
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Petigura, Howard & Marcy: arXiv:1311.6806



INAAT ZFr—
s AENAF T = Fo—ET BN LB

EMHEREEZONOGRIALS (BR. AV,

)(/)7/) Dk, \jlﬁﬁlﬁll
s EEID LTy DRI ER A
s S E R DETDERE A

m HWEKSY TOE

mzrEABTIRREEENITHIGL

FEYMDZHRMEZTECETTRERDO DD

s WTFHIZE L.

] iii—c*ﬁl__l

R LR FER L AL
A 7 BR 5 (AT

s EDLIGIRE

e BiRRETEHORED



RIFPDNAXLT ZF—



BRBENATL T —Frv—: KKHBDHF
wRBORHT—5 (TiEs) BERLER
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s TV
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= Hartley /\>F
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Kasting et al. arXiv:0911.2936
“Exoplanet characterization and the search for life”




FRNARGRILENAF T —Fv—

HIRBRAEHET—F

) s AV @9.6pm
s RICEBRERENDVETH-
THRHATRELGE D T,
BEORINL—H—
= JK:<8um, >17um
= }9‘/@7.7|.|m

n 2445 LI _E RO Hh Bk
IZEFEEFEAEER
MiEh-o1=1Ed

s A RIERE ?

Kasting et al. arXiv:0911.2936
“Exoplanet characterization and the search for life”
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Extrasolar plants on extrasolar planets

s (BEATRE) MEKBEREZFH R I HEITTIE
. %_L;: B LEMNEIM T H L
= Biosignature MiER
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s HEYID zlsé(;taof
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Seager, Turner, Schafer & Ford: R
astro-ph/050330 HE [S/OV]
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http://www.eso.org/public/usa/news/es01629/
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http://www.eso.org/public/usa/news/es01629/



A terrestrial planet candidate in a
temperate orbit around Proxima Centauri

= G.Anglada-Escude et al.
Nature 25 August 2016 issue, 536(2016)437

s JOXT 391 b
. /NSZFEHA 11.186 (11.184-11.187) days
« B8 M, sini =1.27 (1.10-1.46) Moy,
s BEIDER < 0.35
= B ERF1F 0.0485 (0.0434-0.0526) AU
. HSEEE 234 (220-240) K

http://www.eso.org/public/usa/news/es01629/
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G Anglada-Escudé et al. Nature 536, 437-440 (2016)
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G Anglada-Escudé et al. Nature 536, 437—-440 (2016)



G Anglada-Escudé et al.
Nature 536 (2016) 437
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