
Correlation between the γ-Ray 

Luminosity and the Light Cylinder 

Magnetic Field of Fermi-LAT Pulsars

Shuang-Nan Zhang

Institute of High Energy Physics

National Astronomical Observatories of China

Chinese Academy of Sciences

1/18

Collaborators: Shu-Xu Yi, Li Zhang, Xian Hou, Jian Li, Yu Rong



Where are gamma-rays produced?
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2nd Fermi pulsar catalog: higher Edot

Abdo et al. 2013
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Fermi pulsars: higher Edot
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Edot controls gamma-ray

5/18



Motivations of this work

• Selection effect?

– Fermi radio-loud gamma-ray pulsars are from a sub-

sample of all radio pulsars: Edot>1x1034 erg/s

• Other statistical properties?

– For the sub-sample of radio pulsars: differences 

between Fermi pulsars and other pulsars?
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Sample definitions

Sample 1: non-Fermi

Sample 2: Fermi

B: sample 1 and sample 2
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Statistics of the Samples
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Fermi pulsars tend to have higher Edot
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KS tests between the two samples
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Correlation between Edot and BLC
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Correlation between BLC and Lγ
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Significant correlation between BLC and Lγ

ms pulsars normal pulsars
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Implications for gamma-ray model?

• Favors outer gap model

– Lγ (normal) > Lγ (ms) 

– Normal pulsars (Zhang & 

Cheng 1997)

– ms pulsars (Zhang & 

Cheng 2003)

• Disfavors polar cap model

– Gamma-ray loud and quite 

samples have similar radio 

properties
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Fermi threshold for pulsars: 2x10-12 ergs/s/cm2
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(BLC ,-Lγ)Gamma-ray pulsar candidates
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Statistics of the new candidates

• 76 with Lγ > 1.6x10-11 ergs/s/cm2 >> 2x10-12 ergs/s/cm2

– only 24 with Edot>1x1034 erg/s 

• 5 already listed as gamma-ray pulsars

– 18 with Lγ > 10-10 ergs/s/cm2

• Only two with Edot>1x1034 erg/s 

– We expect a large number of pulsars to be detectable 

if systematic period-folding is done.

• Radio monitoring of these pulsars are required!
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Summary

• Higher      easier gamma-ray detection

– But is     the best gamma-ray indicator?

• Higher          even easier gamma-ray detection?

– KS test  discriminates gamma-ray loud and 

quiet pulsars better than 

• consistent with outer gap model

• New candidates of gamma-ray pulsars are predicted

Thanks for your attention!
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