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50 AU B:  ׅ   B:  ụ  

Small disk  

Large disk !  

2AU 



Class 0 YSOs  

¾ ALMAǲȏǪǭǋǖǫǒǵ
Class 0 YSOsǲЛ Ǔ  
(VLA1623Amurillo+13,L1527Tobin+12, Ohashi+14) 

¾ r>10 AUǵЛ ǓἭ᷀ǞǱǋ
Class 0 YSOsȉǉȒ (B335,Yen+15) 

¾ Tobin+15ǶPerseusǵClass 0 

YSOsǵ9Ήʴ4ΉǲЛ ǵϺ
ΒǓǱǋǯ  

 

Ohashi+14 

¾  Л ȳȢȸǵ ǋș ȇ 

     ɟȩɉȸɞǶ̲ǧȔǍǒ   

¾  ṑҧ  ? 

¾ ȉǍ1ǫǵ֯  Ǔר

        əɶɩҧ  

₡ǲᾛǜǋ Ҳ  

Ÿᾛǜǋ(r<10AU)Л  

Yen+15 



Machida+2007 
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əɶɩҧ  Ȩɶɞ  ʰ ר  

¾ ǲȏǪǭ ǟȒ ҧ ǵʝǫ 
·ѝἧ ȱȠКȪȷǶ̭ ɕɧȸɜ 

· ǲȏǪǭȨɶɞ Ʋəɶɩҧ Ʋʰ ר Ǔ    
ȓȒ 

ƺȢȨɱƲ ἧƲȾȷɆǵ ר Ƕ  

·əɶɩҧ ǶȢȨɱǯ ἧǵ ǵ ǋǲ ᶦ 

¾ ᾚ ╛ 
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Å ǵ ׄǲ ḹș╠ǔ ȇ 

ÅŸɛɫȢȾɩ ḹǒȐɆɫȢȾɩ ḹș ᾚ 

B 

 ׅ ׅ   ׅ   

Jū ĄBū 

ɆɩȭǶɆɫȢȾɩ ḹ
ǲ ͈ 

ḹǲȏȒ Ҳ
șẀӓǜǢȒ! 

əɶɩɇɨɓɆ ↓ 



 
¾ əɶɩҧ ǲȏȒ ɆɩȭǲȏǪǭѧ ǲ ᶥ Ǯȉ 
Ȫȷǵᶥ Ǔ ǜȓȒ 

¾ ⱪ Ǳᶥ ↓ŸəɶɩɇɨɓɆ ↓ 

¾ ǜȓȒᶥ ↓ǵ ȉȑ 
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¾əɶɩҧ ǲȏǪǭ ᾚǜȓȒ Ҳ  
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əɶɩɇɨɓɆ ↓ ЖḌ ǱЛ șӦѝ  



 

B Ҳ  

₳ ѝἧ ȱȠ 

B Ҳ  

֚₳ ѝἧ ȱȠ 

( Ɫ╗   ș̌ὑ   ) 

¾ ὕ ǲǶѝἧ ȱȠǵѧ ǵᶥ ȉ ǠȒⱳ ǓǉȒ 

¾ ǵ ׄǶ ḹǵ֚ ǲᾍǞǭẀӓǠȒ 

 (B->-BǮJcul-> -Jcul) 

Ÿəɶɩҧ ǲȏȒ Ɇɩȭǵ ׄȉ ḹǵ֚ ǲȏǪǭẀӓ 

¾ ḹǯѝἧ ȱȠǵ Ҳ ɗȭɆɩǓ 
   ₳ ǵḹֻ:     ɔɪɶȫș▌ȈȒ 

   ֚₳ ǵḹֻ: ɔɪɶȫș▀ȈȒ 

   

 ▌ǋ ɔɪɶȫ ▀ǋ ɔɪɶȫ 
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Õ :specific internal energy 
ʊ    :specific radiative energy 

Equation of continuity 

Equation of motion 

Energy equation of matter 

Equation of radiation energy 

 Induction equation 

Ǩ 

RHD 

MHD 

Ǩ Non-ideal 



 

¾əɶɩҧ ǵ ѵȆ 

 

 

¾ ẎǮideal MHDǵ1/100

↓ ѵȆǓᾛǜǖǱ
Ȓ 

¾ ╛Ƕ Ҳ ╛ 
ר ș ǫ 

Ÿ Ǳǰ Ǳ
ӓǓ̓ǏǱǋ 

ẎǔǱ ɨȻɶȷǓⱳ  

Ÿ1024ȱȠǮ1ǒ ǵ  

 

 

dthall =
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4ʌʂH
 

↓ǵ˘ˆǲ ͈ 

Whistler mode 

Alfven mode 

əɶɩҧ ǲȏǪǭֳ⁵ǔ 

‼⁵ǔά ǵ ר ↓ǓẀȖȒ 



50 AU 

B:  ׅ   B:  ụ  

 

B Ҳ  

₳  

B Ҳ  

֚₳  

50 AU 

2AU 

Small disk  

Large disk ! 
Л ѝ ȉ ♅ǮǔȒ!  



 

 

 ʍ ρπ  Ὣ ὧά  
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180deg=֚₳  

135deg 

90deg 

0deg= ₳  

45deg 

70deg 

J_ang B 
110deg 

 

 ʍ ρπ  Ὣ ὧά  



200 AU 

 

֚₳  

ʍ:  ׅ   

ʍ:  ụ  

midplaneǮǵᶥ ͝  

ǵ Ҳ Ǔ 

ʣ ǲ ǜȓȒ 

Ÿ ᶥ  

¾ ᶥ ș͝ ǞǦ̸֚ Ǯʣ ǲ ׄǔǵ Ҳ ș  

ŸȦɱɗɫɶɕǓ ᶥ ǠȒ 

¾ 100AUȷȯɶɩǵ ŸӦѝ ֯  ! 

 



~50 % 

~50 % 

~50 % 

~50 % 

¾ ḹǯ Ҳ ǵ₳ Ʋ֚₳ ǲȏǪǭЛר ǵ ӓǓ      
Ẏǔǖ ǱȒ 

¾ ǚǵ⁪ǶClass 0 phaseǮ ǖǯ˔ ǜȓȒ 

¾ ѝἧ ȱȠǶӭѝǓ₳ ƲȉǍӭѝǓ֚₳ ǵǶǡ 

ŸClass 0 YSOǶ˘ǫǵȳɔȩɄȲɨǲѝ ǜȓȒ 

Ÿǚǵ ǋǓ ǒȐ ᴰǜȓȒЛ ȳȢȸș ǠȒ  

    VLA1623a,L1527 and B335  

B 

₳  

B 

֚₳  Para Disk 

Ortho Disk 

bimodality 


