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Objects: Anomalous X-ray pulsars (AXPs) and 

soft gamma-ray repeaters (SGRs). AXPs and 

SGRs are magnetar candidates. They are often 

assumed to be of magnetic dipole braking, which 

will result in a high surface dipole field for most 

magnetars. Under the magnetic dipole braking 

assumption, most AXPs and SGRs should emit 

high energy gamma-rays detectable by Fermi. 

Things we’ve done: We calculate the high energy 

gamma-ray spectrum of all AXPs and SGRs, using the 

outer gap model. Our calculations show that four of them 

should have been detected by Fermi. The upper limits of 

AXP 4U 0142+61 lie already below the theoretical 

calculations for some parameter space. Therefore, there 

exist conflicts between outer gap model in the case of 

magnetars and Fermi observations.  

Solutions and predictions:  

1. AXPs and SGRs are magnetars braked down 

by a particle wind. This particle wind is 

magnetism-powered in nature. In the wind 

braking scenario, magnetars are neutron stars 

with strong multipole field. A strong dipole field 

is no longer needed. 

2. A magnetism-power pulsar wind nebula and 

a braking index different from three are the two 

predictions in the wind braking model. 
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Wind braking of magnetars: 

 
Dipole magnetic fields in the case 

of wind braking versus that in the 

case of magnetic dipole braking. 

The solid, dashed, and dotted 

lines are for Bdip,w=Bdip,d,  0.1 

Bdip,d, 0.01 Bdip,d, respectively. 

The wind luminosities are 

assumed to be the same as their 

persistent X-ray luminosities. 


