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Inquiry into Antineutrino Angular Distribution in the Experiments
on Polarized Neutron β-Decay

So far as γ-radiation unescapably accompanies β-decay and thereby the final state
of neutron β-decay involves photon beside proton, electron and antineutrino, i.e., not three
but four particles, the antineutrino kinematics cannot be reconstructed unambiguously when
the proton and electron momenta are given only, the γ-radiation momenta being unknown.
Consequently, in the experiments on the polarized neutron β-decay where the electron
and proton momentum distributions are observed only, without registering the γ-radiation,
the asymmetry factor B of the antineutrino angular distribution cannot be acquired rigorous-
ly, but the B value is to be estimated only on the average by drawing into consideration
the expectation (mean) value 〈 〉B and the dispersion ∆B . The correspondent unavoidable
ambiguities in B attainment amount to several procent which is significant for the nowaday
experimental attempts to obtain the B value with the very high precision ~ ( . )0 1 1− %.
With allowance for the electromagnetic interaction, experimental measurements of the elec-
tron and proton momentum distributions is seen also to be instructive to verify with high ac-
curacy the g Avalue obtained previously from the electron angular distribution.

The investigation has been performed at the Frank Laboratory of Neutron Physics,
JINR.
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Áóíàòÿí Ã.Ã. Å4-99-62
Èññëåäîâàíèå óãëîâîãî ðàñïðåäåëåíèÿ àíòèíåéòðèíî â ýêñïåðèìåíòàõ ïî
β-ðàñïàäó ïîëÿðèçîâàííîãî íåéòðîíà

Ïîñêîëüêó γ-èçëó÷åíèå íåèçáåæíî ñîïðîâîæäàåò β-ðàñïàä è âñëåäñòâèå ýòîãî êî-
íå÷íîå ñîñòîÿíèå â β-ðàñïàäå íåéòðîíà âêëþ÷àåò ôîòîí íàðÿäó ñ ïðîòîíîì, ýëåêòðî-
íîì è àíòèíåéòðèíî, ò.å. íå òðè, à ÷åòûðå ÷àñòèöû, êèíåìàòèêà àíòèíåéòðèíî íå ìîæåò
áûòü âîññòàíîâëåíà îäíîçíà÷íî, êîãäà äàíû ëèøü èìïóëüñû ýëåêòðîíà è ïðîòîíà, à èì-
ïóëüñ γ-èçëó÷åíèÿ íåèçâåñòåí. Ñîîòâåòñòâåííî, èç ýêñïåðèìåíòîâ ïî ðàñïàäó ïîëÿðèçî-
âàííîãî íåéòðîíà, ãäå íàáëþäàþòñÿ ëèøü èìïóëüñíûå ðàñïðåäåëåíèÿ ýëåêòðîíîâ è ïðî-
òîíîâ, à γ-èçëó÷åíèå íå ðåãèñòðèðóåòñÿ, ôàêòîð àñèììåòðèè B óãëîâîãî ðàñïðåäåëåíèÿ
àíòèíåéòðèíî íå ìîæåò áûòü ïîëó÷åí ñòðîãî, íî çíà÷åíèå âåëè÷èíû B ñëåäóåò îöåíè-
âàòü ëèøü â ñðåäíåì, ââîäÿ â ðàññìîòðåíèå ñðåäíåå, íàèáîëåå âåðîÿòíîå çíà÷åíèå 〈 〉B ,
è äèñïåðñèþ ∆B . Íåèçáåæíûå ïðè ýòîì íåîïðåäåëåííîñòè â ïîëó÷åíèè B ñîñòàâëÿþò
íåñêîëüêî ïðîöåíòîâ, ÷òî ñóùåñòâåííî äëÿ ñîâðåìåííûõ ýêñïåðèìåíòîâ, èìåþùèõ
öåëüþ ïîëó÷èòü çíà÷åíèåB ñ î÷åíü âûñîêîé òî÷íîñòüþ ~ ( , )0 1 1− %. Ïðè ó÷åòå ýëåêòðî-
ìàãíèòíûõ âçàèìîäåéñòâèé, èçìåðåíèå èìïóëüñíîãî ðàñïðåäåëåíèÿ ýëåêòðîíîâ è ïðî-
òîíîâ îêàçûâàåòñÿ ïîëåçíûì òàêæå äëÿ ïðîâåðêè ñ âûñîêîé òî÷íîñòüþ çíà÷åíèÿ g A , ïî-
ëó÷åííîãî ðàíåå èç óãëîâîãî ðàñïðåäåëåíèÿ ýëåêòðîíîâ.
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