Gamma Ray Bursts from a Neutron Star Magnetosphere: A Colossal Rapid Charging-discharging Capacitor Model
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When a gamma photon with wavelength [image: image2.png]A<z
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 hits the very strong magnetic field lines of a neutron star, with [image: image4.png]B>12Xx107°T



, it decays to a pair of particle-antiparticle, most likely to electron-positron pair[image: image6.png](e",e™)



. Hence, a great numbers of [image: image8.png]


 will circulate in one way on close orbits near the star surface, while another great numbers of [image: image10.png]


 will circulate in another way on close orbits near the internal surface of the star light cylinder, which is about hundred or more times greater than the star radius, which is about 10-20 km. The reason is that the created particles in the atmosphere of the very fast spinning neutron star, will have circulating velocities [image: image12.png][



 different with the local frozen-in lines of the star magnetic field [image: image14.png]Lol



 circulating velocity of [image: image16.png]=
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 , which produces a very strong radial electric field [image: image18.png]E
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 in the particle instantaneous rest frame, with [image: image20.png]


 and [image: image22.png]


, according to the Lorentz transformation ([image: image24.png]ol



 is the star rotational velocity vector and [image: image26.png]-1l



 is the local distance vector from the rotational axis.)
Therefore, neutron star will act like a capacitor, which separate and then accumulate electrons and positrons in two different regions of space around it. Each time it gets charged fully with [image: image28.png]


 electrons in unit volume, it then starts a burst of gamma photons by direct discharging in this space (between star surface and the star light cylinder). 
