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Study of Low Energy Changes of Ultracold Neutrons in Traps

We studied the phenomenon of low energy changes (10 7− eV) of ultracold
neutrons (UCN) using the method of spectroscopy of UCN in the Earth gravita-
tional field. At stainless steel surface the kinetic energy for some UCN increases
(about twice maximally, low energy heating) while that for some other UCN de-
creases (smaller portion, low energy cooling). The probability for such heating is
higher than ~10 6− per collision and it is at least 10 times higher than that
for the cooling. We identified also a low energy heating at copper and beryllium
surfaces but with lower probability.

The investigation has been performed at the Frank Laboratory of Neutron
Physics, JINR.
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Ãåëüòåíáîðò Ï. è äð. Ð3-99-71
Èññëåäîâàíèå ìàëûõ ïåðåäà÷ ýíåðãèè
ïðè õðàíåíèè óëüòðàõîëîäíûõ íåéòðîíîâ (ÓÕÍ)
â âåùåñòâåííûõ ëîâóøêàõ

Ñ èñïîëüçîâàíèåì ãðàâèòàöèîííîé ñïåêòðîìåòðèè ÓÕÍ ýêñïåðèìåíòàëü-
íî îáíàðóæåíî, ÷òî ïðè äëèòåëüíîì âûäåðæèâàíèè â ñîñóäàõ èç íåðæàâåþ-
ùåé ñòàëè ÷àñòü õðàíÿùèõñÿ ÓÕÍ óâåëè÷èâàþò ñâîþ êèíåòè÷åñêóþ ýíåðãèþ
(ìàêñèìóì âäâîå), òî åñòü íàãðåâàþòñÿ ïðè óäàðàõ î ïîâåðõíîñòü, à äðóãàÿ,
ìåíüøàÿ ÷àñòü ÓÕÍ, òåðÿþò ýíåðãèþ ïðè ýòèõ óäàðàõ (îõëàæäàþòñÿ). Íà ïî-
âåðõíîñòè íåðæàâåþùåé ñòàëè âåðîÿòíîñòü òàêîãî ìàëîãî íàãðåâà ñîñòàâëÿåò
~10 6− íà óäàð, à äëÿ îõëàæäåíèÿ � íà ïîðÿäîê ìåíüøå. Íàáëþäàåìûé
íà ïîâåðõíîñòè ìåäè è áåðèëëèÿ ýôôåêò ìàëîãî íàãðåâà âûðàæåí çíà÷èòåëü-
íî ìåíüøå.
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