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Abstract Introduction

We.in\./estigate. t.he processes of When a magnetic field B~B, = m?/e =~ 4.4 * 1013G, we need to use the exact solutions of the Dirac equation,
radiative transitions of electrons which are the eigenfunctions of the covariant magnetic polarization operator [1,2] i, = mX, — iy,ys[Z X P],,
between the Landau levels, where X = y,yvs, P = —iV 4+ eA. We take the frame where the field is directed along the z axis, and the Landau

e, = en +Y,in a moderately gauge with the four-potential A* = (0,0, xB, 0). In this approach, the electron wave functions have the form
strong magnetic field. Under such

e—i(Ent—Pyy—PzZ) Us (&)

conditions, it is necessary to take P, = ,where E,, = /M2 + p2, M, = Jm2+2np, B =eB, &= \/E(X + %3’)_
into account transitions in which \/4EnMn(En+Mn)(Mn+m)LyLz
both th.e initial and final ele.ctrons The functions W} ,, satisfy the equation ji,W; , = sM, W3 ,. The bispinors take the form:
can be in states corresponding to
arbitrary Landau levels. The results / —i/2nB p,V,_1 (&) \ /(En + Mp) (M, + m)Vn—1(f)\
obtained can be used as building U= (&) (E, + M,)(M,, + m)V,,(§) U+ () —i+/2nPp,V, (&)
blocks in calculating the efficiency n = ) » Un =
of the electron-positron plasma \_l 2nfs (En + M")Vn_l(f)/ \ .pZ(Mn +m)Ve-a(S) /
_pz(Mn + m)Vn (5) Ly 27’1’8 (En + Mn)Vn (5)

generation in accretion disks of the
Kerr black holes, considered by
specialists as the most probable

sources of a short cosmological terms of the Hermite polynomials H,, (¢): V,,(§) = /B /m
gamma-ray bursts.

Here, V,,(§) (n = 0,1, 2, ...) are the well-known normalized harmonic oscillator functions, which are expressed in
- §2/2
e

Results

Using the standard computational technique, see e.g. Refs. [3-5], we found a set of formulas for the probabilities of different polarization channels

ej —e; + yﬂ. Here, the following notations are used: [ and n —initial and final Landau levels; s,s’ = +1and A1 = 1,2 are the electron and photon
polarization states respectively.
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Here, a is the fine structure constant, E is the initial electron energy, L},(p) are the generalized Laguerre polynomials with a completion of L?;(p) =0, q | is the
photon momentum projection on the plane orthogonal to the magnetic field direction.

Below, the plots 1-2 show the field dependence of the process probability averaged over the initial and summarized over the final polarization states in some
occasions; on the plot 3, the photon spectra over the transverse momentum magnitude are presented.
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moderately strong field, exact formulas should be used for the analysis of
the processes ¢; — e, + 7.




