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The study of neutrino interaction processes with core-collapse supernova
matter is crucial to our understanding of the explosion mechanism. The
charged-current processes νe + n → p + e and ν̄e + p → n + e+ are mainly
responsible for heating behind the stalled shock front and thus for reviving the
explosion. Neutrino transport to the shock region is sensitive to the physics
of hot and dense nuclear matter, which is a complex problem due to the
strong correlations induced by nuclear forces.

We have analyzed the combined e�ect of mean-�eld potentials and long-
range nucleon correlations on the νe and ν̄e opacity in the neutrino-sphere.
The response function for the hot and dense nuclear matter is computed by a
self-consistent approach based on the solution of the Bethe-Solpiter equation
with the Skyrme forces. Using di�erent Skyrme parametrizations, we have
shown that the joint e�ect of mean-�eld potentials and nucleon correlations
makes the neutrino-sphere more opaque (transparent) for (anti) neutrino
radiation as compared to the noninteracting Fermi gas model.
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Èçó÷åíèå ïðîöåññîâ âçàèìîäåéñòâèÿ íåéòðèíî ñ âåùåñòâîì êîëëàïñè-
ðóþùèõ ñâåðõíîâûõ ÿâëÿåòñÿ íåîáõîäèìûì äëÿ ïîíèìàíèÿ ìåõàíèçìà
èõ âçðûâà. Çàðÿäîâî-îáìåííûå ïðîöåññû νe+n → p+ e è ν̄e+ p → n+ e+

îòâåòñòâåííû çà íåéòðèííûé ðàçîãðåâ îñëàáåâøåé óäàðíîé âîëíû è å¼
ïîñëåäóþùåå îæèâëåíèå. Ïåðåíîñ íåéòðèíî â îáëàñòü óäàðíîé âîëíû çà-
âèñèò îò ñâîéñòâ ïëîòíîé è ãîðÿ÷åé ÿäåðíîé ìàòåðèè, èçó÷åíèå êîòîðûõ
ÿâëÿåòñÿ ñëîæíîé ïðîáëåìîé èç-çà êîððåëÿöèé îáóñëîâëåííûõ ÿäåðíû-
ìè ñèëàìè.

Ìû èçó÷àëè ñîâìåñòíîå âëèÿíèå ýôôåêòîâ ñðåäíåãî ïîëÿ è äàëüíî-
äåéñòâóþùèõ íóêëîííûõ êîððåëÿöèé íà ïðîçðà÷íîñòü íåéòðèíîñôåðû
äëÿ νe è ν̄e Äëÿ ðàñ÷åòà ôóíêöèè îòêëèêà ãîðÿ÷åé è ïëîòíîé ÿäåðíîé
ìàòåðèè èñïîëüçîâàëñÿ ñàìîñîãëàñîâàííûé ïîäõîä îñíîâàííûé íà ðåøå-
íèè óðàâíåíèÿ Áåòå-Ñîëïèòåðà ñ ñèëàìè Ñêèðìà. Èñïîëüçóÿ ðàçëè÷íûå
ïàðàìåòðèçàöèè ñèë Ñêèðìà, ïîêàçàíî ÷òî ñîâìåñòíûé ó÷åò ýôôåêòîâ
ñðåäíåãî ïîëÿ è íóêëîííûõ êîðåëÿöèé ïðèâîäèò óìåíüøåíèþ (óâåëè-
÷åíèþ) ïðîçðà÷íîñòè íåéòðèíîñôåðû äëÿ ýëåêòðîííûõ íåéòðèíî (àíòè-
íåéòðèíî).
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