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where x = (Ev) [kT)ql and where the const. C may be as larged

as 6110_11. according to Friman and Maxwell. :

We note that, for example, when kT = 10 MeV, Ev

this process is approximately as important as tLhe neutral

rent process. For lower encrgies the charged current reactig

will dominate. MNote in particular that there is no window |

for low energy electron neutrinos ko escape, because of the
three body absorption.
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Using the neutral current term (9) only for A(Ev} we

have calculated from (4) the energy flux, J, which is of the

form
-l 3 BT
Feyy et (9 (11)
where a is the black body constant and xav is the appropriate

P energy averaged mean free path. We find
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we estimate a cooling time from d,y 2=

lzcv(lcl oLgnd gt

=y
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Taking e~ 102

ereN is the number of neutrino species.
(‘1E;c—v) ﬂrq/utua OK as for a free Fermi gas of neutrons at
nuclear density we cbtain - Gunﬁ for kT = 20 MeV. The

ling time is directly proportional to temperature.

] Let us cons 8 of these results
for the complete lepton loss and energy loss scenario for the
I new neutron star. The initial state of the neutron star, at
g the time of the core-mantle separation, is one in which the
temperature is of the order of 5-10 MeV and the neutrino
chemical potential is as high as 100 MeV. At this time most
3 of the excitation energy of the star is still stered mechan-
ically; the star is born in a state of large amplitude
radial pulsations. If all of this energy were immediately
canverted to heat the temperature of the star would rise to
around XT = B0 MeV. However, .l sccond is the minimum time
which has been estimated for the damping of the radial pulsa-
tions, and some estimates are orders of magnitude greater.

e

Thus it seems likely that the lepLon excess (or
neutrine chemical potential) is largely radiated before the
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FIG. 3. The log;p of the differential cross section for v~ nucleon scaltering versus the energy
transfer, w, for various values of the incident neutrino energy (e, = 1, 5, 10, 20, 30 MeV). The
dashed curves neglect the many-body effects associated with m® and Cy,A, while the solid curves
include them. A density of 3 x 10" gm cm’ 3, a temperature of 5 MeV, and an electron fraction,
¥e, of 0.3 were assumed. The curves were normalized to the total & nucleon scattering cross section
without nucleon blocking or many body effects.
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FIG. 2. Logyg of the Gamow Teller structure function versus w/q for an incident neutrino
energy of 20 MeV, energy transfers, w, of 6, 8, and 10 MeV, two values of the effective mass
(m* = [0.75my,1.0m,]) and two values of the density (p = 3 x 10M and 10" gm em™3). A
temperature of 5 MeV and a Y. of 0.3 were used, as was the default ugy (= 4.5 x 107%).
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