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Abstract: The charged particle beam tends to diverge and dispese when it propagates beyond the exit port of the accelerator owing

to the mutually repulsive force exerted by the beam’ s similarly charged particles. The authors study the spreading of charged partticle

beams propagating in the vacuum of outer space in the effect of self— generated space charge force on the basis of the Lorentz Transfor

mation of the Relativity Theory and Newtonian Mechanics, deduce a spread equation of propagation of charged particle beams, and pre-

sent a method calculating the beam spreading radus. Then, the influences of the beam types, beam energy, beam current, initial radius

and divergent angle on the beam propagation are discussed briefly. Finally ,we point out that the electron beam with a high energy, weak

current and big initial radius must be chosen as a weapon from a point of view of propagation technology . The resulis of the study are not

only in agreement with open data now, but also provide a scientific basic for studying beam propagation technology .
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Tab.1 Comparisons of the calculated results for beam spreading radius(Unit: m)
[23 6]
10. 9 9.1 5
13. 4x 10° 11.3x 10’ 3x 10°
1 ,
, (15) (12 .
4
[2~ 4, 6] , , : :
[1] [J]- ( )-
[2] [J]- , 1987,2
[3] . [J1- ( )-
[4] BekefiG ,et al . Paticle Beam Weapons: A Technical Assessment[ J] . Nature, 1980.
[5] [M]. : , 1994,
[6] Pamentola J, Tsipis K. Particle Beam Weapons[ J] . Scientific American , 1979, 4
|

[7] Abramowitz M, Stezun I A. Handbook of Mathematical Functions[ M|. Dover Publication, 1970: 319.



