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51 b (1995; ṇ )

Ą (Kepler ) 

Ą ể פּ︡ כֿךּ צּ

ü Hot Jupiter ṏ (a) ּצ ךּאל

ü Eccentric Planet ṏ (e) ּצ קּ

︣ º º קּ ךּ

Ą ) ,פּ )
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(Type -1, -2 migration)

Ą { aẖ, e=0, ΄=0}

Ą { aẖ, eẕ, }́

Ą { aẖ, eẕ, }́
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(΄) : ṇ
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שּ אל כֿ פּ

Ą ṇ(ḱ ṇ ) ךּ

Ą ︣ ḱ

(e.g., Narita et al. 2009 )

פּ
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פּ︠

שּ

פּ︠

שּ
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￼︡ ךּ

ü קּ ΄ קּ ךּ

ü ḱ ΄=0 ṇ ךּ

Ą קּ ךּ ( )
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Primordial origin

9

¬a mechanism for spin-orbit misalignment in hot Jupiters in isolationº
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ḱ ( )

Ą (sink ) ṇ

Ą sink פּ

Ą

ךּ ,

ü כֿ , צּ

ü שּ ︣

[ ]

, ︡ ךּ

ü
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Bate et al. (2010) : 
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disc viscosity ͠1=0.02 disc viscosity ͠1=0.2
disc viscosity ͠1=0.02
With sink

͗=122 Û͗=21 Û͗=4 Û

dM / dt

Mstar

Mdisc

Rnext

Star

Disc

ͧ

͕
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Ą צּ שּ ,

Ą , 

Ą M]0.4צּ ,
8

] צּ , 

אל ( ︣ )

צּ =)ךּקּ צּ (ךּקּ , 

פּ פּ , [ 1]

Ą , ︣ [ 3]

Ą צּ Ṅ שּ , ︣

פּ , אל

Ą צּ
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(2015/07/06 )

Fielding et al. (2015) : 
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Bate et al.

Ą hydrodynamic magnetohydrodynamic ( )

שּ ,︡

Ą ΄

Bate et al. , ︣

Ą ( צּ(

לּנּ ︣

( )

ü

ü פּ

ü

MHD - run
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ü Ṅ

ü Bate et al. , 

ךּ ṇ קּ

צּ́

(=no encounter)
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Fielding et al. (2015) : (1)
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Simple physical model : spherical model Č { Lstar, Ldisc, Rdisc}

ü ὅ 

ü ὅ 
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Fielding et al. (2015) : (2)
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Simple physical model : spherical model Č { Lstar, Ldisc, Rdisc}

ü פּ

בֿ וֹ ︡ ,שּ כֿ טּ

MHDHD


