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involved. For Alfvén waves to propagate i}ong cueyed field lgges,
the minimum rest mass density becomes p > BT, /(4n c”) =40 g cm 7, a
value that violates the assumption of a “vacuum magnetic field.
Similarly if one postulates a high temperature region free of mag-
netic field as wnuld be required by Fenimore et al’ to Compton heat
a soft photon flux, one has the problem of how to keep these
electrons hct using a source of energy that does not introduce more
electrons than is allowed by the "thin" approximation.

For these reasons we have spent some time attempting to find an
emission mechanism for gamma bursts that converts a reasonable
source of energy into the hard photon spectrum observed. We believe
we have found such a2 mechanism as the unormal consequence of moder-
ately thin (Tt = 1 to 4) accretion onto a field free neutron star.
The model is that photons of nearly constant number are sequentially
compressed, heated, diffused, further compressed, heated, diffused
and ultimately escape in a hard spectrum at an average flux near the
Eddington limit, but with wide fluctvations.

The physics of such accretion is complex. To begin with:

1. The mass flux corresponding to steady state Eddington limit
accretion corresponds to a thickness of T = 2. The accreting
matter cannot be much thicker, else the energy flux of radia-
tion will be less than the kinetic energy flux of infalling
matter.

2. In a transient state when the initial instantaneous photon flux
corresponds to a value much less than the Eddington limit flux,
¢ dd’ the free fall time is very much less than the time neces-
sary to multiply the photon number by bremsstrahlung. There-
fore, accretion with T = 2 to 4 occurs without increase in the
photon number.

CALCULATIONS

We have modeled this phenomenon with a one-dimensional (radial)
multi-energy group numerical calculation with mass layers and photon
diffusion in both energy ard radius. Both radistion =tress and
gravity accelerate the accreting matter. The neutron star surface
is assumed to have an albedo of unity, mass layers are merged with
the surface when they get within AR of it and each layer is treated
as a semi-transparent diffuse scattering layer with zero heat
capacity and therefore no defined temperature. A photon number
density corresponding to a small temper 1re initially seeds the
problem. A typical resulting spectrum is shown in the figure where
the initial seed temperature was 0.355 keV, Ii it - 2.2 (integrated
to infinity) and the initial velocity distribution corresponded to
free fall. The curve drawn through the points is that corresponding
to a thin bremsstrahlung distribution with kTe = 139 keV.
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