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KBAHTOBI E®GEKTH NIKHOAJAEPHUX PEAKIIINA Y KOMITAKTHUX 30PSX:
HOBI KBA3I3B’SI3AHI CTAHU TA CIIEKTPOCKOIIIS*

JlociKeHO KBAaHTOBI €EeKTH y MIKHOSAEPHHX PEaKIlisfiX y KOMMAKTHHX 30psSX MpPH HYJIBOBUX TEMIEpaTypax 3
BHCOKOIO TOUHICTIO. 32 JJOIIOMOI0I0 METOy 6araropa3oBHX BHYTPIIIHIX BiIOUTTIB poaHatizoBaHo peakiito 60 + 160,
JocnipkeHHsT TakMX peakilii BUMarae MOBHOTO BpaxyBaHHs KBaHTOBUX IIOTOKIB y BHYTpilIHIH oOmacti suep. Lle
3MEHIIY€ YacTOTy Ta KUIBbKICTh MIKHOAAEPHUX peakuiil 1o 1,8 pasa. Lle npu3BoauTh 10 MOSBY HOBHX CTaHIB (Ha3BaHUX
HaMH sIK KBa3i3B’s3aHi CTaHM), KON CKJIAJCHE AP0 YTBOPIOETHCS MaKCUMallbHO HMOBIpHO. Sk 1Moka3aHo, MiHIMaJbHA
eHeprisi MoAi0HOTro CTaHy TPILIKM BHIA 32 €HEPrilo HYJIbOBHX KOJMBAaHb y By3JlaX I'DAaTKH y MIKHOSIEpPHIH peakuii,
OHAK IMOBIPHICTb YTBOPEHHS CKJIaIeHOI CHCTEMH Yy KBa3i3B’sS3aHOMY CTaHI ICTOTHO OinbIma, HiDX BiAIIOBimHA
HMOBIPHICTD y CTaHi HyJbOBHX KOJNWBaHb. JIOIIJIBHO CTBEPIIKYBATH, IO YAaCTOTA PEakliil y KBa3i3B’s3aHUX CTaHaX
OiMBII IMOBIpHA, HIX y CTaHaX HyIThOBHX KOJIMBaHb. Lle MOXe MPU3BECTH IO 3HAYHUX 3MIiH B OIIHKAX IIBHIKOCTEH
peaxiiii y 30psx.

Kniouosi cnosa: mikHOsmepHI peakmii, KOMIAKTHa 30ps, HEWTpPOHHA 30ps, METOA OaraTopa3oBHX BHYTPIMIHIX
BiIOWTTIB, KOe(illieHTH MPOHHUKHOCTI Ta BiAOMTTA, 37MTTS, KBa3i3B sA3aHI CTaHW, CKIAJCHE SApO, IIUThHA SAEpHA
MaTepisi, HyJbOBI KOJIMBAHHS, TYHETIOBAHHS.
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QUANTUM DESIGN IN THE STUDY OF PYCNONUCLEAR REACTIONS
IN COMPACT STARS AND NEW QUASIBOUND STATES

Quantum effects in pycnonuclear reactions in compact stars at zero temperatures are studied with high precision.
The reaction %0 + %0 was analyzed using the method of multiple internal reflections. The study of such reactions
requires full consideration of quantum fluxes in the internal nuclear region. This reduces the rate and number of
pycnonuclear reactions up to 1.8 times. This leads to the appearance of new states (which we call quasibound states)
where the compound nuclear system is formed with maximal probability. As shown, the minimal energy of such a state
is slightly higher than the energy of zero-mode oscillations in the lattice nodes in the pycnonuclear reaction, however,
the probability of the formation of a compound system in a quasibound state is significantly greater than the
corresponding probability in a state of zero-mode oscillations. It is reasonable to say that the frequency of reactions in
quasi-bound states is more likely than in states of zero-mode oscillations. This can lead to significant changes in
estimates of reaction rates in stars.

Keywords: pycnonuclear reactions, compact star, neutron star, multiple internal reflections, coefficients of
penetrability and reflection, fusion, quasibound state, compound nucleus, dense nuclear matter, zero mode oscillations,
tunneling.
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