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Â ÐÅÀÊÖÈßÕ p+ → ++3 4He Heπ È π+ + → +4 3He Hep

Íàïðàâëåíî â æóðíàë «ßäåðíàÿ ôèçèêà»
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T-Invariance and Polarization Effects in the Reactions

p+ → ++3 4He Heπ and π+ + → +4 3He Hep

On the base of the invariance with respect to the time reversal, it is ascertained that

the dependence of the effective cross-section of the binary reaction a b c d+ → + on

the polarization vectors of the initial particles a and b completely determines the

polarization vectors and the spin correlations of the same particles in the inverse

reaction c d a b+ → + with the unpolarized initial particles c and d. Using the

technique of spiral amplitudes, the polarization effects in the process

p+ → ++3 4He Heπ and the reverse process π+ + → +4 3He Hep are investigated. It

is shown that in the reaction π+ + → +4 3He Hep the spins of the final particles (the

proton and the 3 Henucleus) are strongly correlated. The expression for the correlation

tensor at arbitrary flight angles of the ( , )p 3 He system is obtained.

The investigation has been performed at the Laboratory of High Energies, JINR.
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T-èíâàðèàíòíîñòü è ïîëÿðèçàöèîííûå ýôôåêòû â ðåàêöèÿõ

p+ → ++3 4He Heπ è π+ + → +4 3He Hep

Íà îñíîâå èíâàðèàíòíîñòè îòíîñèòåëüíî îáðàùåíèÿ âðåìåíè óñòàíîâëåíî,

÷òî çàâèñèìîñòü ýôôåêòèâíîãî ñå÷åíèÿ áèíàðíîé ðåàêöèè a b c d+ → + îò

âåêòîðîâ ïîëÿðèçàöèè íà÷àëüíûõ ÷àñòèö a è b ïîëíîñòüþ îïðåäåëÿåò âåêòîðû

ïîëÿðèçàöèè è ñïèíîâûå êîððåëÿöèè òåõ æå ÷àñòèö â îáðàòíîé ðåàêöèè

c d a b+ → + ñ íåïîëÿðèçîâàííûìè íà÷àëüíûìè ÷àñòèöàìè ñ è d.

Ñ èñïîëüçîâàíèåì àïïàðàòà ñïèðàëüíûõ àìïëèòóä èññëåäóþòñÿ

ïîëÿðèçàöèîííûå ýôôåêòû â ïðîöåññå p+ → ++3 4He Heπ è îáðàòíîì ïðîöåññå

π+ + → +4 3He Hep . Ïîêàçàíî, ÷òî â ðåàêöèè π+ + → +4 3He Hep ñïèíû

êîíå÷íûõ ÷àñòèö (ïðîòîíà è ÿäðà 3 He) ñèëüíî ñêîððåëèðîâàíû. Ïîëó÷åíî

âûðàæåíèå äëÿ êîððåëÿöèîííîãî òåíçîðà ïðè ïðîèçâîëüíûõ óãëàõ âûëåòà

ñèñòåìû ( , )p 3 He .

Ðàáîòà âûïîëíåíà â Ëàáîðàòîðèè âûñîêèõ ýíåðãèé ÎÈßÈ.
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