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Bd = −Bd/τd ∝ Bd
1+α    

τd ∝ B−α with α < 2 

 	

Spindown age: τc = −Ω/2Ω = P/2P Bd = 3.2×1019(P[s] P)1/2 G ∝ τc
−1/2 

a phenomenological study 
of magnetar B-field decay 



Possible 
evolution: 

1.  SGR/AXP branch (Kouveliotou et al. 1998): SGR è AXP è XDIN?    
     Bd,i ~ 1015 G, Bint,i ≳ 1016 G; early LX ~ 1035 erg/s ≪ LB,int (ν-limited) 
2.  Transient branch: Transient SGR/AXP è ??? 
     Bd,i ~ 2×1014 G, LX,quiescent ≪ LB,dip è Bint,i ~ ?, LX,outburst ~ LX,SGR/AXP  
è? ordered Bint,i ≳ 1016

 G suppresses quiescent heat conduction to surface 
u  Bint,SGR/AXP è α-Ω dynamo, Bint,transient è ??? (remnant field?) 

3.  High-B RPP è XDIN?    



sources of 
interest: 

SGR J0418+5729: Bd,i ~ (3-5)×1014 G, while currently tage ~ 1-2 Myr, 
Bd ~ (4-7)×1012 G,   Bint ~ (1-2)×1014 G (for Bint,i ≳ 1016 G)  &     
LB,int ~ LX ~ (4-10)×1030 erg/s  Later obs.: Bd = 6×1012 G (Rea+ 13’) 

 
XDINs: tage ~ 0.1-0.6 Myr, Bd,i ~ (0.3-20)×1014 G, LX likely remnant heat 

(LB,int might contribute a little); no evidence for Bint è?  related to 
other high-B NSs without bursting activity (RPP, CCO?)  


