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Äèñêðåòíàÿ êîíâåðñèÿ ãàììà-ëó÷åé â 229Th è â âûñîêîçàðÿäíûõ èîíàõ 125TeQ

È. Ì. Áàíä

Àííîòàöèÿ

Â ðàáîòå ðàññìîòðåí êîìïëåêñ ïðîáëåì, ñâÿçàííûõ ñ äèñêðåòíîé êîíâåðñèåé ãàììà-ëó÷åé.
Ïîêàçàíî, ÷òî àíàëîãîì êîýôôèöèåíòà âíóòðåííåé êîíâåðñèè (ÊÂÊ) â òî÷êå ðåçîíàíñà â ñëó÷àå
äèñêðåòíîé êîíâåðñèè ÿâëÿåòñÿ «íîðìàëüíûé» ÊÂÊ, âû÷èñëåííûé ïðè çíà÷åíèè êèíåòè÷åñêîé
ýíåðãèè êîíâåðñèîííîãî ýëåêòðîíà, ðàâíîé ýíåðãèè ñâÿçè êîíâåðòèðóåìîãî ýëåêòðîíà. Âû÷èñ-
ëåííûå â íàñòîÿùåé ðàáîòå ïåðèîäû ïîëóðàñïàäà ÿäåðíîãî óðîâíÿ Åγ = 35.492 êýÂ â èîíàõ
125ÒåQ (Q = 45-48) õîðîøî ñîãëàñóþòñÿ ñ èçìåðåííûìè âåëè÷èíàìè. Ïîêàçàíî, ÷òî èñïîëüçîâà-
íèå â ôîðìóëàõ äëÿ äèñêðåòíîé êîíâåðñèè ðàäèàöèîííûõ øèðèí âîçáóæäåííûõ óðîâíåé òàê æå,
êàê è èñïîëüçîâàíèå øèðèí äûðî÷íûõ ñîñòîÿíèé, íàõîäèòñÿ â ïðîòèâîðå÷èè ñ ýêñïåðèìåíòàëü-
íûìè ïåðèîäàìè ïîëóðàñïàäà. Â ðàáîòå ïðîâåäåíû ðàñ÷¸òû àíàëîãîâ ÊÂÊ è ñïåêòðà îïòè÷åñêèõ
ôîòîíîâ, ñîïðîâîæäàþùèõ äåâîçáóæäåíèå ÿäåðíîãî óðîâíÿ Åγ = 3.5 ± 1 ýÂ â 229Th. Àíàëîãè ÊÂÊ
ëåæàò â ïðåäåëàõ îò 108 äî 1.7 � 109. Íàèáîëåå èíòåíñèâíûå ëèíèè ñïåêòðà âòîðè÷íûõ ôîòîíîâ,
âû÷èñëåííûå â ãàçîîáðàçíîì 229Th, ëåæàò â ïðåäåëàõ 2.3-2.4 ýÂ.

Abstract

The problems associated with discrete internal conversion of gamma-rays are discussed in the paper.
It is shown that in the case of discrete conversion «normal» internal conversion coefficient (ICC) calculated
provided that kinetic energy of a free electron is equal to the binding energy of the atomic electron
is an analog of ICC in the resonance point. The half-lives calculated for the nuclear state 35.492 keV
in the highly ionized 125TeQ are in a fairly well agreement with measured half-lifes. It is shown that the use
of radiation widths of excited ion levels as well as the use of the hole widths in the formulae for discrete
conversion is in contradiction with experimental data. ICC’s and the spectrum of optical photons
accompanying deexcitation of the 3.5 ± 1 eV state in 229Th have been computed in the framework
of proposed theory. ICC’s are in the range from 108 to 1.7 • 109. The most prominent peaks of this
spectrum are at energies ω ≈2.3-2.4 eV.
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LikelihoodLib – Fitting, Function Maximization, and Numerical Analysis

I. V. Smirnov

Àííîòàöèÿ
Íîâàÿ áèáëèîòåêà êëàññîâ ðàçðàáîòàíà äëÿ ìàêñèìèçàöèè è ìèíèìèçàöèè ôóíêöèé, ðåøåíèÿ

óðàâíåíèé è äðóãèõ ïðîáëåì, îòíîñÿùèõñÿ ê ìàòåìàòè÷åñêîìó àíàëèçó ÷èñëåííûìè èòåðàöèîí-
íûìè ìåòîäàìè ôóíêöèé ìíîãèõ ïåðåìåííûõ. Êîãäà ìû èùåì ìàêñèìóì èëè äðóãóþ îñîáóþ
òî÷êó ôóíêöèè, ìû ìîæåì ìåíÿòü è ïîäãîíÿòü âñå åå ïàðàìåòðû îäíîâðåìåííî, ïîñëåäîâàòåëü-
íî, ðåêóðñèâíî èëè ïî ëþáîé êîìáèíàöèè ýòèõ ìåòîäîâ. Äèñêóññèÿ ñîñðåäîòî÷åíà íà ïåðâîì,
ñàìîì ñëîæíîì ìåòîäå, õîòÿ îñòàëüíûå òàêæå ïîääåðæèâàþòñÿ áèáëèîòåêîé. Äëÿ ýòîãî ìåòîäà
ìû èñïîëüçóåì: êîíòðîëü òî÷íîñòè ïðè ïîìîùè èíòåðâàëüíûõ âû÷èñëåíèé; ðàñ÷åò ïðîèçâîäíûõ
ñ ïðèìåíåíèåì ëèáî äèôôåðåíöèàëüíîé àðèôìåòèêè, ëèáî ìåòîäà êîíå÷íûõ ðàçíîñòåé ñ øà-
ãàìè òàêîé äëèíû, êîòîðàÿ îáåñïå÷èâàåò ïîäàâëåíèå ÷èñëîâîãî øóìà; âîçìîæíóþ ñèíõðîíèçà-
öèþ âûçîâîâ èçó÷àåìîé ôóíêöèè ñ ìèíèìèçàöèåé êîëè÷åñòâà èòåðàöèé; êîíêóðåíòíîå ïðèìåíå-
íèå ðàçëè÷íûõ ìåòîäîâ äëÿ ðàñ÷åòà øàãîâ è ñõîæäåíèå ê ðåøåíèþ ïî ìíîãèì òðàåêòîðèÿì.

Abstract
A new class library is designed for function maximization, minimization, solution of equations and

for other problems related to mathematical analysis of multi-parameter functions by numerical iterative
methods. When we search the maximum or another special point of a function, we may change and fit
all parameters simultaneously, sequentially, recursively, or by any combination of these methods.
The discussion is focused on the first the most complicated method, although the others are also
supported by the library. For this method we apply: control of precision by interval computations;
the calculation of derivatives either by differential arithmetic, or by the method of finite differences with
the step lengths which provide suppression of the influence of numerical noise; possible synchronization
of the subjective function calls with minimization of the number of iterations; competitive application
of various methods for step calculation, and converging to the solution by many trajectories.
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Ìàãíèòíàÿ ëîâóøêà èç ïîñòîÿííûõ ìàãíèòîâ äëÿ õðàíåíèÿ
óëüòðàõîëîäíûõ íåéòðîíîâ

Â. Ô. Åæîâ, Á. À. Áàçàðîâ, Ï. Ãåëüòåíáîðò, Í. À. Êîâðèæíûõ,
Ã. Á. Êðûãèí, Â. Ë. Ðÿáîâ, À. Ï. Ñåðåáðîâ

Àííîòàöèÿ
Îïèñàíà êîíñòðóêöèÿ ìàãíèòíîé ëîâóøêè èç ïîñòîÿííûõ ìàãíèòîâ äëÿ õðàíåíèÿ ÓÕÍ.

Â ïîäîáíîé ëîâóøêå èñêëþ÷åíû ñîóäàðåíèÿ ñ ìàòåðèàëîì ñòåíîê è, ñëåäîâàòåëüíî, îòñóòñòâóþò
àíîìàëüíûå ïîòåðè â íèõ. Òàêèì îáðàçîì, èñïîëüçîâàíèå ïîäîáíîé ëîâóøêè â ýêñïåðèìåíòå
ïî èçìåðåíèþ âðåìåíè æèçíè íåéòðîíà ïîçâîëÿåò èñêëþ÷èòü îñíîâíîé ñèñòåìàòè÷åñêèé
ýôôåêò, îáóñëîâëåííûé àíîìàëüíûìè ïîòåðÿìè â ñòåíêàõ.

Abstract
The magnetic trap from permanent magnet that used to store ultracold neutrons is described.

In such trap ultracold neutrons have no collisions with wall, as a result the anomalous losses of them
are absent. This trap permits to eliminate the main systematic effects in the measurement of neutron
lifetime.
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Îïûò ñóáëèìàöèîííîãî èçâëå÷åíèÿ ôóëëåðåíîâ
èç ôóëëåðåíîñîäåðæàùåé ñàæè

Ï. Í. Ìîñêàëåâ, Â. Ï. Ñåäîâ, Þ. Ñ. Ãðóøêî

Àííîòàöèÿ

Îïûòíûì ïóòåì ïîäîáðàí íàèáîëåå ïîäõîäÿùèé ñîñòàâ æèäêîñòè äëÿ êîìïàêòèðîâàíèÿ ôóë-
ëåðåíîñîäåðæàùåé ñàæè. Îïðåäåëåíû óñëîâèÿ óäàëåíèÿ êîìïàêòèðóþùåé æèäêîñòè èç îáðàçöà
ñàæè, ïîäîáðàí îïòèìàëüíûé ðåæèì (â êîîðäèíàòàõ òåìïåðàòóðà-âðåìÿ è äàâëåíèå-âðåìÿ)
ñóáëèìàöèîííîãî èçâëå÷åíèÿ ôóëëåðåíîâ èç ñàæè. Óñòàíîâëåí ôàêò ÷àñòè÷íîé àìîðôèçàöèè
ôóëëåðåíîâ ïðè èõ ñóáëèìàöèè èç îáðàçöà ñàæè.

Abstract

The best suitable composition of the liquid was selected by experimental for compacting of fullerene
containing soot. The conditions of removal of the compacting liquid from the soot sample are determined
and the optimal regime of the sublimation of fullerenes from soot are selected. The fact of partial
amorphization of fullerenes at the sublimation from the soot sample is determined.
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