
合体中性子星の 
磁気圏の効果  

概要 

 磁気圏の効果でＥＭ放射の可能性がある
という論文の紹介をした。？な内容で、
信じがたいが、今後の研究が必要 

 
計画研究A05 合宿 
2013年1月7日-9日       熱海 
  

小嶌康史（広島） 



 
 

連星軌道への影響 

• Ioka & Taniguchi (2000) APJ 537, 327 

• Vasuth et al  (2003) PRD 68, 124006 

• ．．．．． 

 

2PN for B=10^16G 
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磁気圏の影響 
   （本主題） 
 合体前のＥＭ 放射 

Precursor ? 



->  Binary of  
NS+BH(NS) 

温故知新 

NS(Pulsar) 

BH(QSO) 



Goldreich & Linden-Bell(1969) 

• EMF 

• Current 

• Power 

 n-> 

  Velocity 

• Two  stream inst. 

->Decameter Burst 

    Coherent Cyclotron 
Rad. @ w_B=10MHz 

1.0/ cv

          Unkown for  
compact binaries 
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• Merge of Mag. NS + Schwarzschild BH  

  Lyutikov (2011) PRD83, 064001, 124035 

  McWilliam & Levin(2011) APJ, 742, 90 

 

•  Merge of Mag. NS + (Mag.) NS  

      Piro(2012) APJ, 755, 80 

  Lai (2012) APJL, 757, L3  

Ｍａｇｎｅｔosphere of NS 



(Mag. )X (Vel.) X (Size) = EM Power 

• Two Steps  

• Ep 

• Bt 

• Poynting Flux 

      Bt x Ep  

 

Current circuit (I,V,R) 

   E x L = V 

    Bt/L = I/L^2 

Resistance?   V=I x R 

pt BvB 

RVIVLBvP /2222 

Ideal MHD 

 4/)( BEBEdAP r  

 

 Order of Magnitude 
 

ptp BvE 

=0  
Stat. & Axisym. 

Vacuum impedance OhmscRV 377/4  



• Pulsar 
dipole B, Rotation, Light cylinder 

• Kerr BH (BZ) 
 B in disk, Spin, Horizon  
+ negative ingoing flux  

0 or finite? 

How realized? 

Resistance? 

   Merge of NS 

RVIVLBvP /2222 

Big Problem 

 

 Order of Magnitude -2- 
 

Problem^2 ? 
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Current circuit (I,V,R) 

   EMF 

   Current 

   Power    

   Potential E 

Two different points  

 r(t) 

Not synchronized 

 

 

Merging Ns+(Ns, BH) 

LrrV  )/( 3
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Luminosity before Merge 

Piro(2012) 

 

 

Limit (Lai (2012)) 

Circuit broken for large 
twist 
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Vacuum impedance(Resistance) 

 

 

• Displacement current is 
important  when 

    

• Rv is large 

• Rv in stationary problem? 
 BH -> ingoing flux 

     NS -> ? 

 

Ej 

 

 Resistance 
 

BcjEc t  /4,1 OhmscRV 377/4  

 2/1

VR



まとめ（感想） 
• 磁気圏の研究の必要性 

  プラズマ分布の不定性 

 

More Constraint(study), Less Power? 

 

2D(no?)  
->3D+Time-dependent=4D (yes?) 
 


