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Kennea et al. 2013; Rea et al. 2013 
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Mori et al. 2013 

Discovery of a magnetar in the Galactic Center 

 Genzel et al. (2003) 

Discovery of a magnetar in the Galactic Center 



NuSTAR 
Mori et al. (2013) 

Discovery of a magnetar in the Galactic Center 

Discovery of a magnetar in the Galactic Center 

P = 3.76 s
!P =  (6.8±1.5)×10−12

B ~ 2×1014  G  
kT ≈1 keV
d ≈ 8 kpc
L ≈ 3×1035  erg s−1  

Kennea et al. 2013; Rea et al. 2013 



time units: 

t0 = µ
cRΦ
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Post-outburst evolution (untwisting) 

  tev ≈ 0.4  Φ10
−1  B14  A12    yr

Beloborodov (2009) 
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Post-outburst evolution (untwisting) 

  tev ≈ 0.4  Φ10
−1  B14  A12    yr

SGR 1745-2900 

Beloborodov (2009) 



Kaspi et al., submitted to ApJ 



Eatough et al. (2013) Effelsberg telescope 

Radio pulsations 
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Olausen, Kaspi (2013) 



Hard X-ray emission 



Den Hartog et al. (2008) 

AXP 4U 0142+61 



AXP 4U 0142+61 

Den Hartog et al. (2008) 



Magnetospheric plasma 

discharge: e+,  e−  injection,  
       L± ~ IΦ ~ 1036  erg s−1

the star emits thermal radiation,   
       L ~ 1035  erg s−1

  radiation controls the e±  flow



Bpole =1015  G

kT = 0.3 keV
          (star)

solution 

Beloborodov (2013) [mec]
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Spectrum radiated by the decelerating outflow 



Spectrum variation with inclination 



Observational test: phase resolved spectra  



An et al. 2013 
Hascoet, AB, den Hartog 2014 γ ≈100 B
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Anti-glitches 



Observed “anti-glitch” in SGR 
…… 

SGR 1900+14 

“anti-glitch” 

Woods et al. (1999) 



Anti-glitch in  1E 2259+586 

Archibald et al. (2013) 



Loss of magnetic equilibrium and reconnection 

Parfrey et al. (2012; 2013) 
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GRBs 



Prompt emission 



Synchrotron models 



LJET = 3×1053  erg s−1      η =1000    εB = 0.005

dLheat

d lnR
∝R−1/4  

 GRB 990123 

Vurm, Beloborodov,  in preparation 



GeV flash 



Emission from 
 blast wave 

  Panaitescu et al. (2013) 

GRB 130427A 







  External medium:  
progenitor wind with 
  !M =10−5Msun / yr

GeV flash in 
GRB 080916C 

+ prediction of optical flash  
        

        detected! 
 
    GRB 130427A 

Vestrand et al. (2013) 

Ackermann et al. (2013) 

  Beloborodov, Hascoet, Vurm (2013) 



  External medium:  
progenitor wind with 
  !M ~ 10−6Msun / yr

Vurm, Hascoet, AB, 
in preparation 

 
 
 
 
 
 
 
 



  External medium:  
progenitor wind with 
  !M ~ 10−6Msun / yr

Vurm, Hascoet, AB, 
in preparation 

optical 


