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The research is done according to the suggestion of V.G. Baryshevsky and V.V.
Tikhomirov. Considering the energy of free nucleons and their nuclear energy
Coulomb exchange and correlation energies for protons, we find expressions for
Stoner criterion and energy density at finite degrees of nucleon spinpolarization
in degenerate (D) and non-degenerate (ND) neutron-proton system.

Table 1 - Regions of ferromagnetism of np-system.

region influence of energy
systend (nﬁmm) = (AT (n,(qmm) +# 0) | exchange | correlation
D n, < 6.9-10°! | np,ny, > 10%5 | positive | negative

cm™3 cm ™3

ND [n, < 8.9-10% | the results are | positive | negative
em” 3, not reliable
=27 [0

Stoner criterion for non-degenerate np-system (i = n,p;l = n,p; j = n, p, L, 8)i

om> /T

’ T 7z ~T' ~T =i ~T T
l/(,)l;ll/({r‘z((gn;i - gn;T)g - ppgmz) F GppPop + GpnVon = 1 = 333/ 8
2 2 2
T wh* T 21l T 2mh
G = ——=(folatnp) + Folnp)): Iy = = -~ felnp)s 9 = === Fila),
np 7

gL =gl a7 —gT ¢ 2am(he)? _ 37rza3/2(hc)g/Qn;,/2
ke S ek T (m,E2PRET)F ¥

= 1 1 gir\2 /
1 7 —_— e = sy S o 1
fj ((Izl) a QTOJ ( h) y Gil — 3(7”1 7’Ll)kT

Here a = €?/(he); n; and m; are nucleon densities and masses, respectively. The
values of effective radii and scattering lengths are (in fm): rop = 10, = 2.79, rop =
1.76, ros = 2.7, 0;=5.42, a;,=23.71, ap=a,=-17.2 (at the presence of electrons).

The main possible mechanisms for magnetic fields of Supernovae Il are rotation.
jets, asymmetric collapse with different hydromagnetic instabilities, magnetic flux
conservation during the contraction. Here the version of ferromagnetism of nucleons
is considered. If pop, =~ —pon = 1 then B = 4mpn(opnypop + OnMnPon) ~ 102 Gs m
n, ~ 1y, ~ 10%em™3; 0, ~ 2.793, 0, &~ —1.913, py is nuclear magneton.

98



	AISery_Kyiv_2013_98

