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Àííîòàöèÿ

Ïðèâåäåíû ðåçóëüòàòû ýêñïåðèìåíòàëüíîãî è ðàñ÷åòíîãî èññëåäîâàíèé èñòî÷íèêà óëüòðàõî-
ëîäíûõ (ÓÕÍ) è î÷åíü õîëîäíûõ (ÎÕÍ) íåéòðîíîâ èç òÿæåëîâîäíîãî ëüäà. Ýêñïåðèìåíòàëüíîå
çíà÷åíèå óâåëè÷åíèÿ âûõîäà ÓÕÍ èç òÿæåëîâîäíîãî ëüäà ïðè òåìïåðàòóðå 10 Ê îòíîñèòåëüíî
âûõîäà ÓÕÍ èç òÿæåëîé âîäû ïðè 300 Ê ðàâíî 173±16.

Abstract

The results of experiments and calculations for the source of ultracold (UCN) and very cold (VCN)
neutrons using a D

2
O ice (SD

2
O) moderator are presented. The gain factor for the UCN yield from D

2
O

ice, defined with respect to the UCN yield from heavy water at room temperature (300 Ê) is 173 at 10 Ê.
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New Method for Data Treating in Polarization Measurements

S. I. Manayenkov

Àííîòàöèÿ

Ïîëó÷åíû òî÷íûå ôîðìóëû äëÿ ìàòåìàòè÷åñêèõ îæèäàíèé < ξ >, < η > è äèñïåðñèé δξ2, δη2

ñëó÷àéíûõ âåëè÷èí ξ , η, îïèñûâàþùèõ ñïèíîâûå àñèììåòðèè â íåêîòîðûõ ðåàêöèÿõ. Âåëè÷èíà
ξ îòâå÷àåò ñëó÷àþ, êîãäà âêëàäîì ôîíîâûõ ïðîöåññîâ ìîæíî ïðåíåáðå÷ü, à â η âêëàä ôîíà
ñóùåñòâåí. Ïîêàçàíî, ÷òî äèñïåðñèÿ êàê ξ , òàê è η êîíå÷íà, õîòÿ îíè ïðåäñòàâëÿþò ñîáîé îòíî-
øåíèÿ ñëó÷àéíûõ âåëè÷èí. Ýòî êîíòðàñòèðóåò ñ ðàñïðåäåëåíèåì Êîøè, èìåþùèì áåñêîíå÷íóþ
äèñïåðñèþ. Ìàòåìàòè÷åñêîå îæèäàíèå ξ ñîâïàäàåò ñ èçó÷àåìîé ôèçè÷åñêîé àñèììåòðèåé. Èìåí-
íî ýòî ñâîéñòâî < ξ > ïîçâîëÿåò èçâëåêàòü àñèììåòðèþ èç äàííûõ áåç èçó÷åíèÿ ýôôåêòèâíîñòè
äåòåêòîðà, ÷òî è ñîñòàâëÿåò ñóùåñòâî ïðåäëàãàåìîãî ìåòîäà. Ïîëó÷åíû àñèìïòîòè÷åñêèå ôîð-
ìóëû äëÿ < η > è δη2 â ïðåäåëå áîëüøîé ñòàòèñòèêè è ôèêñèðîâàííîãî îòíîøåíèÿ ñèãíàëà
ê ôîíó.

Abstract

Precise formulas are derived for the expected values < ξ >, < η > and variances δξ2, δη2 of random
variables ξ , η describing the spin asymmetry of some reaction when a background process contribution
is negligible and appreciable, respectively. The variances of ξ  and η are proved to be finite. This
property differs from that of the Caushy distribution which has an infinite variance. It is shown that < ξ >
is equal to the physical asymmetry which allows to find the asymmetry from experimental data without
studying the detector efficiency. This is the base of the proposed method of data treating. Asymptotic
formulas for < η > and δη2  are also derived for a total number of events tending to infinity for a finite
value of the background to signal ratio.
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Ñâåðõ÷óâñòâèòåëüíîñòü ê ñëàáîìó âíåøíåìó âîçäåéñòâèþ â ôàçîâîé
ìîäåëè ñ ìóëüòèïëèêàòèâíûì øóìîì

Ñ. Ë. Ãèíçáóðã, Ì. À. Ïóñòîâîéò

Àííîòàöèÿ
Íà ïðèìåðå ïðîñòîé ñèñòåìû ñ ïåðèîäè÷åñêèì ñèììåòðè÷íûì ïîòåíöèàëîì � ôàçîâîé ìîäåëè �

ïîêàçàíî, ÷òî èíäóöèðîâàííûé ìóëüòèïëèêàòèâíûì øóìîì òðàíñïîðò â òàêîé ñèñòåìå ÿâëÿåòñÿ
÷óâñòâèòåëüíûì ê ñâåðõñëàáîìó ïîñòîÿííîìó âîçäåéñòâèþ, óñèëèâàÿ åãî íà ìíîãî ïîðÿäêîâ.
ßâëåíèå ñóùåñòâóåò äëÿ ðàçíûõ òèïîâ øóìà, à òàêæå äëÿ äåòåðìèíèðîâàííîãî ñèãíàëà. Ñóùå-
ñòâóåò îïòèìàëüíûé äèàïàçîí âðåìåí êîððåëÿöèè øóìà, â êîòîðîì òðàíñïîðò ìàêñèìàëåí.
Ïîêàçàíî, ÷òî ÿâëåíèå óñòîé÷èâî ê àääèòèâíîìó øóìó (ñóùåñòâóåò äàæå äëÿ ìàëûõ îòíîøåíèé
ñèãíàë-øóì).

Abstract
We demonstrate that the multiplicative noise-indiced transport in a simple system with symmetric

periodic potential, the phase model, is sensitive to an ultrasmall dc perturbation, amplifying it by many
orders of magnitude. The phenomenon exists for various noise types, as well as for deterministic sig-
nal. There is an optimal range of noise correlation times where the transport has a maximum. We show
also that the transport is robust to additive noise, existing even for small signal-to-noise ratios.
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Àâòîìàòèçèðîâàííàÿ óñòàíîâêà êîíòðîëÿ ðàäèîàêòèâíîñòè
ñûïó÷èõ ìàòåðèàëîâ
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Àííîòàöèÿ
Â ðàáîòå ïðèâîäèòñÿ îïèñàíèå àâòîìàòèçèðîâàííîé óñòàíîâêè êîíòðîëÿ ðàäèîàêòèâíîñòè,

êîòîðàÿ áûëà ñîçäàíà äëÿ ñîðòèðîâêè ìåëêèõ òîïàçîâ (êàìíåé âåñîì äî 0.4 ã) ïî óðîâíþ γ-ðà-
äèîàêòèâíîñòè, íàâåäåííîé â ïðîöåññå èõ îáëó÷åíèÿ â ðåàêòîðå. Ñïåöèàëüíî ðàçðàáîòàííîå
äîçèðóþùåå óñòðîéñòâî óñòàíîâêè ïîçâîëÿåò îðãàíèçîâàòü ïîäà÷ó òîïàçîâ íà èçìåðèòåëüíûé
òðàêò íåáîëüøèìè (0.4 ã � 1 ã) ïîðöèÿìè, âåñ êîòîðûõ ïîä÷èíÿåòñÿ íîðìàëüíîìó çàêîíó ðàñïðå-
äåëåíèÿ. Íà÷àëüíàÿ çàãðóçêà äîçàòîðà � äî 500 ã. Èçìåðèòåëüíûé òðàêò ñîñòîèò èç äâóõ NaI(Tl)-
äeòeêòopoâ è ýëåêòðîííîé àïïàðàòóðû. Ñîðòèðîâêà ïðîâîäèòñÿ ïî ïðèíöèïó «÷èñòî-ãðÿçíî»,
â ñîîòâåòñòâèè ñ óñòàíîâëåííûìè ïîðîãîâûìè çíà÷åíèÿìè. Ïîðîãîâûå çíà÷åíèÿ óðîâíÿ ðàäèî-
àêòèâíîñòè óñòàíàâëèâàþòñÿ ñ ïîìîùüþ ïåðåêëþ÷àòåëåé íà ïàíåëè ýëåêòðîííîãî áëîêà óïðàâ-
ëåíèÿ. Ýòî óñòðîéñòâî ìîæåò áûòü èñïîëüçîâàíî äëÿ àâòîìàòèçàöèè ïðîöåññà ñîðòèðîâêè ëþ-
áûõ ñûïó÷èõ ìàòåðèàëîâ.

Abstract
The automatic device for radioactivity control free-flowing materials is described in the present pa-

per. Apparatus was designed for sorting of topazes on a level of radioactivity that was induced
by neutron irradiation. Conception of device can be used for automatic sorting of any free-flowing mate-
rials. Loading machine of apparatus gives the possibility to organize feed free-flowing materials for
a measurement by small portion (0.4 � 1 g). The normal law of distribution describes portion weight from
loading machine. Total loading of hopper � up to 500 g. Two NaI (Tl) detectors and electronic equip-
ment are used as well as measuring section. The sorting is carried by a principle �clean-dirty�, according to
the threshold. The thresholds of a radioactivity level are determined by positions of switches on the panel
of the electronic block.
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