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(Nakamoto &	Nakagawa	1994)9:	Rosseland mean	optical	depth
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ü ! → 0ûiÝĔĚĮđĔfü…

→ St�("̇IT&U "̇$%&V )7/gúx�
← "̇$%& (i.e.	Σ$%&)åÒàøæÝďĔ`_å>æà
← "̇IT&U (i.e.	ΣIT&U)åÒàøæÝ§��ĄÒà.

• ]^	ċFføîĈ(=0.5).
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→ St	ü 2D/gú�C×
←Sà�|üďĔÌ�ċ�¾ìΣ$%&å�IîĈ
(Σ$%& ∝ 23D).

→ Σ$%&åÒàøÝďĔ`_åSèùĈ.



2 = 1037ûøæ,	§�¼Pü 50	m/s	ċµâöìāá.

ìäì,	ΔJm = 2� ]n St�
(St~1ûøæ)	(Ormel and	Cuzzi 2007).

→Y¦hU]üùČøä/ ??	

§�¼Pû¾*
ü yėĔĚü 50	m/s	��û§�¼P÷Ý�;å,¶ìöìāá

(Wada	et	al.	2009).
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• ėĔĚüĐĦĘĢû~úĚħĘĢëĉöìāá
• �úģġĩüĚħĘĢëĉĈ

(0.1mm��ùĆĐĦĘĢ!ú��/  (Zhu	et	al.		2102))

• "̇IT&U "̇$%&V ≳ 1øàáoü
• "̇$%& = 0.14",/Myr→ "̇IT&U ≳ 0.14",/Myr

→£�ìöèĈģġĩûÃèĆà



ü "̇IT&U "̇$%&V = 0.1÷Ą
Y¦hU]/ 
(ñòìäùć!�)

ü§�¼PĄ 50	m/s��
ú^âĆĉĈ

(Ï¼å"̇$
D r⁄
úx�)

↓

ďĔ|�åIùàøY¦
hU]úük$
→\hU]Xl (?)

M. gas= 0.013 MJ/Myr, α = 10-3

10-2

10-1

100

101

102

100 101 102

St
ok

es
 N

um
be

r

St = 1

M. dust/M. gas = 1
M. dust/M. gas = 0.1
M. dust/M. gas = 0.01
M. dust/M. gas = 0.001

 0

 20

 40

 60

 80

 100

100 101 102

Re
lat

ive
 ve

loc
ity

 (m
/s)

Distance from Jupiter (RJ)

M. dust/M. gas=0.1

50 m/s

Δvdd
Δvt
Δvr

"̇$%& = 0.014",/Myr,	2 = 1036



\hU]Xl÷ûY¦hU]û/ [

• XlúüďĔû|�Ãå�Ĉ(}èOàĐĦĘĢ,	ďĔûe¿)

(ëĆú�¤�ùĆ "̇IT&U "̇$%&V Ą�åĈ)

• "̇IT&U "̇$%&V ≳ 1øàáoü
• "̇$%& = 0.14",/Myr→ "̇IT&U ≳ 0.14",/Myr
• "̇$%& = 0.014",/Myr→ "̇IT&U ≳ 0.014",/Myr.
→ "̇$%&åHëêĉý "̇IT&U ċHëè÷æĈ

• ñòìěĨĠĚìöèĈģġĩûÃĄiÇø ú�IîĈ(Sato	et	
al.	2016).
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ü Y¦hU]û]'oü
2 < 1037 and "̇IT&U "̇$%&V ≳ 1
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