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Àííîòàöèÿ

Íîâàÿ áèáëèîòåêà ãåîìåòðè÷åñêèõ êëàññîâ ðàçðàáîòàíà ñ ïðèìåíåíèåì ìåòîäîâ îáúåêòíî-
îðèåíòèðîâàííîãî ïðîãðàììèðîâàíèÿ. Ãåîìåòðè÷åñêèå îáúåêòû è êîíöåïöèè ïðîàíàëèçèðîâàíû
è àäàïòèðîâàíû äëÿ ïðèìåíåíèÿ â êîìïüþòåðíîì ìîäåëèðîâàíèè äåòåêòîðîâ ýëåìåíòàðíûõ
÷àñòèö íà ÿçûêå ïðîãðàììèðîâàíèÿ C++. Íàáîð ãåîìåòðè÷åñêèõ ôèãóð îáùåãî íàçíà÷åíèÿ èñ-
ïîëüçóåòñÿ äëÿ îïðåäåëåíèÿ ãåîìåòðè÷åñêèõ îáúåìîâ, êîòîðûå ïîçâîëÿþò îïèñûâàòü ýêñïåðè-
ìåíòàëüíóþ óñòàíîâêó è ìîäåëèðîâàòü ïðîõîæäåíèå ÷àñòèö ÷åðåç íåå.

Abstract

A new geometrical class library has been designed with the use of object-oriented programming
Geometrical objects and concepts have been analyzed and adapted for application in computer mode-
ling the detectors of elementary particles in the C++ programming language. A general-purpose collec-
tion of geometrical figures is used for definition of geometrical volumes which allow to describe
an experimental setup and to model particle penetration through it. Possible applications are Monte-
Carlo simulations and the treatment of experimental data.
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Alarm / Interlock of Gas Systems for PHENIX Experiment

L. Kotchenda, P. Kravtsov, V. Trofimov

Àííîòàöèÿ

Ðàññìàòðèâàåòñÿ ìèêðîïðîöåññîðíàÿ àâòîìàòè÷åñêàÿ ñèñòåìà óïðàâëåíèÿ è áëîêèðîâêè äëÿ
ãàçîâûõ ñèñòåì â ýêñïåðèìåíòå PHENIX, ïîñòðîåííàÿ íà áàçå îäíîêðèñòàëüíîé ÝÂÌ Intel 87C51.
Ñèñòåìà  îáåñïå÷èâàåò  íàäåæíîå  óïðàâëåíèå  óñòàíîâêàìè ãàçîîáåñïå÷åíèÿ äåòåêòîðîâ
DC/PC è TEC/TRD (ïðîåêò PHENIX, ÑØÀ) è çàùèòó äåòåêòîðîâ â ñëó÷àå àâàðèéíûõ ñèòóàöèé.

Ãèáêàÿ íàñòðîéêà àëãîðèòìîâ ðåàêöèè ñèñòåìû ïîçâîëÿåò èñïîëüçîâàòü åå â øèðîêîì êðóãå
ýêñïåðèìåíòàëüíûõ óñòàíîâîê.

Abstract

The Alarm / Interlock System is based on Intel 87C51 microcontroller. It provides reliable control
of the gas systems for PHENIX DC/PC and TEC/TRD detectors (PHENIX Project, Brookhaven National
Laboratory, USA) and prevents the detectors from operating under unsafe conditions.

Flexible alarm action configuration gives a possibility to use it not only for Gas System, but also
in any project that requires simple and fast interlock system.
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On the Isospin Dependence of the Mean Spin-Orbit Field
in Nuclei

V. I. Isakov, K. I. Erokhina, H. Mach, M. Sanchez-Vega, B. Fogelberg

Àííîòàöèÿ

Íà îñíîâå ïîñëåäíèõ ýêñïåðèìåíòàëüíûõ äàííûõ î ñïåêòðàõ ÿäåð 133Sb è 131Sn è àíàëèçà ñâîéñòâ
äðóãèõ íå÷åòíûõ ÿäåð, ñîñåäíèõ ñ äâàæäû ìàãè÷åñêèìè, îïðåäåëåíà èçîñïèíîâàÿ çàâèñèìîñòü
ñïèí-îðáèòàëüíîãî ïîòåíöèàëà ñðåäíåãî ïîëÿ â ÿäðàõ. Óêàçàííîé çàâèñèìîñòè äàåòñÿ òåîðåòè-
÷åñêîå îáúÿñíåíèå â ðàìêàõ ðàçëè÷íûõ ïîäõîäîâ.

Abstract

By the use of the latest experimental data on the spectra of 133Sb and 131Sn and on the analysis
of properties of other odd nuclei adjacent to doubly magic closed shells the isospin dependence
of a mean spin-orbit potential is defined. Such a dependence received the explanation in the framework
of different theoretical approaches.
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The First Observation of New Effects at the Set-up
for a Neutron EDM Search by a Crystal-Diffraction Method

V. V. Fedorov, E. G. Lapin, S. Yu. Semenikhin, V. V. Voronin

Àííîòàöèÿ

Íà ýêñïåðèìåíòàëüíîé óñòàíîâêå, ñîçäàâàåìîé äëÿ ïîèñêà ÝÄÌ íåéòðîíà êðèñòàëë-äèôðàê-
öèîííûì ìåòîäîì, ïðîâåäåíî èññëåäîâàíèå íîâûõ, ïðåäñêàçàííûõ ðàíåå, ýôôåêòîâ. Âïåðâûå
îáíàðóæåíû ýôôåêò çíà÷èòåëüíîé âðåìåííîé çàäåðæêè íåéòðîíà â êðèñòàëëå ïðè äèôðàêöèè
ïî Ëàóý äëÿ óãëîâ Áðýããà, áëèçêèõ ê 90°, è ýôôåêò äåïîëÿðèçàöèè íåéòðîíîâ, äèôðàãèðóþùèõ
â êðèñòàëëå áåç öåíòðà ñèììåòðèè. Ïðîäåìîíñòðèðîâàíî íàëè÷èå äèíàìè÷åñêîé äèôðàêöèè
â òîëñòîì (14 õ 14 õ 3.5 ñì3) íåöåíòðîñèììåòðè÷íîì êðèñòàëëå α-êâàðöà ïðè óãëàõ äèôðàêöèè
âïëîòü äî 87°. Ýêñïåðèìåíòàëüíî ïîêàçàíî, ÷òî âåëè÷èíà Åτ, îïðåäåëÿþùàÿ ÷óâñòâèòåëüíîñòü
ìåòîäà ê ÝÄÌ íåéòðîíà, â íàøåì ñëó÷àå ìîæåò ðàâíÿòüñÿ ~ 0.2 � 106 Â ñ/ñì, ÷òî ñðàâíèìî
ñ íàèáîëåå òî÷íûì íà íûíåøíèé ìîìåíò ìàãíèòîðåçîíàíñíûì ìåòîäîì ïîèñêà ÝÄÌ, èñïîëüçó-
þùåì óëüòðàõîëîäíûå íåéòðîíû.

Abstract

The first experimental study of the new effects predicted earlier was conducted, using the recently
created set-up designed for searching a neutron EDM by the crystal-diffraction technique. The effect
of a considerable delay of the diffracting neutron in the crystal for Bragg angles close to 90° and the
effect of a depolarization of diffracting neutrons in the crystal without a centre of symmetry were first
observed. The existence of the dynamical diffraction in a thick (14 x 14 x 3.5 cm3) noncentrosymmetric
α-quartz crystal for Bragg angles up to 87° was demonstrated. It is experimentally shown that the value
Åτ determined the sensitivity of the method to neutron EDM in our case can be ~ 0.2 � 106 V s/cm, what
is comparable with that of the UCN method.
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Îáíàðóæåíèå ýôôåêòà äåïîëÿðèçàöèè íåéòðîííîãî ïó÷êà ïðè äèôðàêöèè
ïî Ëàóý â íåöåíòðîñèììåòðè÷íîì

êðèñòàëëå

Â. Â. Âîðîíèí, Å. Ã. Ëàïèí, Ñ. Þ. Ñåìåíèõèí, Â. Â. Ôåäîðîâ

Àííîòàöèÿ

Îáíàðóæåí ïðåäñêàçàííûé ðàíåå ýôôåêò äåïîëÿðèçàöèè íåéòðîííîãî ïó÷êà, ïðîäèâôðàãè-
ðîâàâøåãî ïî Ëàóý â òîëñòîì (~ 3.5ñì) íåöåíòðîñèììåòðè÷íîì êðèñòàëëå α-êâàðöà. Ýôôåêò
îáóñëîâëåí ïîâîðîòîì â ïðîòèâîïîëîæíûõ íàïðàâëåíèÿõ ñïèíà íåéòðîíà äëÿ äâóõ òèïîâ íåéò-
ðîííûõ âîëí, âîçáóæäàåìûõ â êðèñòàëëå, çà ñ÷åò øâèíãåðîâñêîãî âçàèìîäåéñòâèÿ ìàãíèòíîãî
ìîìåíòà äâèæóùåãîñÿ íåéòðîíà ñ ñèëüíûì âíóòðèêðèñòàëëè÷åñêèì ýëåêòðè÷åñêèì ïîëåì.
Ýêñïåðèìåíòàëüíî ïîêàçàíî, ÷òî ïðè äèôðàêöèè íà ñèñòåìå êðèñòàëëîãðàôè÷åñêèõ ïëîñêîñòåé
(110) ïîä óãëîì Áðýããà, ðàâíîì 84°, è òîëùèíå êðèñòàëëà L = 3.47 ñì ïðîäèôðàãèðîâàâøèé
ïó÷îê, ïåðâîíà÷àëüíî ïîëÿðèçîâàííûé âäîëü âåêòîðà îáðàòíîé ðåøåòêè, ñòàíîâèòñÿ ïîëíîñòüþ
íåïîëÿðèçîâàííûì, ñ òî÷íîñòüþ äî ýêñïåðèìåíòàëüíîé ïîãðåøíîñòè, òîãäà êàê ïó÷îê, ïîëÿðè-
çîâàííûé ïåðïåíäèêóëÿðíî ïëîñêîñòè äèôðàêöèè, ïîëíîñòüþ ñîõðàíÿåò ñâîþ ïîëÿðèçàöèþ.

Abstract

The effect of a neutron depolarization for Lane diffraction by a thick (~ 3.5 cm) noncentrosymmetric
α-quartz crystal was first observed. The effect is caused by a neutron spin rotation in opposite direc-
tions for two types of neutron waves excited in crystal due to Schwinger interaction of the magnetic
moment of moving neutron with a strong interplanar electric field. For the case of diffraction by the (110)
system of crystallographic planes for Bragg angle equal to 84° and thickness of crystal L = 3.47 cm,
it was experimentally shown, that for the incident beam polarized along a reciprocal lattice vector,
the diffracted beam becomes completely non-polarized within an experimental error. Whereas the beam
polarized perpendicular to the diffraction plane, completely keeps the initial polarization.
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Ðàñ÷åòû âðåìåíè æèçíè âîçáóæäåííîãî èçîìåðíîãî óðîâíÿ J=3/2+,
Eγγγγγ=35.492 êýÂ â èîíàõ 125Òå+Q âûñîêîé ñòåïåíè èîííîñòè Q=45÷49

È. Ì. Áàíä

Àííîòàöèÿ

Â ðàáîòå âû÷èñëåíû âðåìåíà æèçíè ÿäåðíîãî èçîìåðíîãî óðîâíÿ J = 3/2+, Åγ = 35.492 êýÂ
â èîíàõ òåëëóðà 125mTe+Q âûñîêîé ñòåïåíè èîííîñòè Q = 45÷48. Â äàííîé ðàáîòå ïðåäëîæåíî
îïðåäåëåíèå ôàêòîðîâ äèñêðåòíîé êîíâåðñèè, îòëè÷àþùååñÿ îò ðàíåå ïðèíÿòîãî: ôàêòîð äèñ-
êðåòíîé êîíâåðñèè îïðåäåëåí òàê, ÷òî â òî÷êå ðåçîíàíñà îí ñîâïàäàåò ñ «îáû÷íûì» êîýôôèöè-
åíòîì âíóòðåííåé êîíâåðñèè (ÊÂÊ), âû÷èñëåííûì ïðè óñëîâèè, ÷òî êèíåòè÷åñêàÿ ýíåðãèÿ ñâî-
áîäíîãî êîíâåðñèîííîãî ýëåêòðîíà ðàâíà ñîáñòâåííîìó çíà÷åíèþ ñâÿçàííîãî ns-ýëåêòðîíà
â âîçáóæäåííîì èîíå. Âû÷èñëåííûå âðåìåíà æèçíè äëÿ èîíîâ ñ Q = 45 è Q = 46 ïðåêðàñíî
ñîâïàäàþò ñ äàííûìè ýêñïåðèìåíòà. Ïîêàçàíî, ÷òî äëÿ èîíîâ ñ Q = 47 è Q = 48 ðàçíîñòü ýíåðãèé
∆ = Åγ - �ω

0
 ìåæäó Åγ è áëèæàéøèì ê Åγ ïî ýíåðãèè (�ω

0
) âîçáóæäåííûì óðîâíåì èîíà òåëëóðà

ïðåâûøàåò 100 ýÂ, â òî âðåìÿ, êàê äëÿ Q = 45, ∆  = 1.9 ýÂ, à äëÿ Q = 46, ∆ =28ýÂ.
Òàêîå ðàçëè÷èå ïðè Q > 47 ìåæäó Åγ è �ω

0
, ïî-âèäèìîìó, ïðåâûøàåò òîò ïðåäåë, ïðè êîòîðîì

äèñêðåòíàÿ êîíâåðñèÿ âîçìîæíà. Ýòèì îáúÿñíÿåòñÿ íàáëþäàåìîå ðåçêîå âîçðàñòàíèå âðåìåí
æèçíè ÿäåðíîãî óðîâíÿ â èîíàõ ñ Q ≥ 47 ïî ñðàâíåíèþ ñî âðåìåíåì æèçíè óðîâíÿ â íåéòðàëüíîì
àòîìå 125Òå.

Abstract
The aim of the present paper is to calculate the lifetime in the first nuclear exited states J = 3/2+,

Eγ = 35.492 keV in 125mTe+Q ions (Q = 45 ÷ 48). It is proposed a new determination of discrete conversion
factor as compared with commonly emploied. New discrete conversion factor computed in the reso-
nance points coincides with «usual» internal conversion coefficients, calculated for continuum electron
having kinetic energy equal to the eigenvalue of the bound ns electron in exited ion. The lifetimes
calculated in this paper for ions 125Te+45 and 125Te+46 coincide very well with experimental data. It is
shown that for ions 125Te+47 and 125Te+48 the energetical difference ∆ = Åγ - �ω

0
 between Åγ and

the nearest to Åγ energy �ω
0
 of the exited ion level is more then 100 eV (for Q = 45 this difference is

1.9 eV and for Q = 46 this difference is 28 eV). Such difference between Åγ and �ω
0
 appears to be more

than those limit for which discrete conversion transition is possible.
And namelly that value of ∆ = 100 eV is explaned drastic increase in lifetime in the ion 125Te+47.

Ïðåïðèíò ¹ 2378, 4.04.2000 ã.
E-mail: dalinast@thd.pnpi.spb.ru

~



On the Mass Surface and the Properties of Nuclides Close
to Hypothetic Doubly Magic Lead-164

V. I. Isakov, K. I. Erokhina, B. Fogelberg, Yu. N. Novikov, H. Mach, K. A. Mezilev

Àííîòàöèÿ

Â ðàáîòå ïðîâåäåíû ðàñ÷åòû ìàññîâîé ïîâåðõíîñòè è ýíåðãèé ðàñïàäà äëÿ ñîâîêóïíîñòè ÿäåð
âáëèçè ïðåäåëüíî óäàëåííîãî îò äîðîæêè ñòàáèëüíîñòè íóêëèäà 164Ðb. Èçó÷åíû ðàçëè÷íûå ìîäû
ðàñïàäà ýòîãî ÿäðà, à òàêæå ñâîéñòâà âîçáóæäåííûõ ñîñòîÿíèé ðÿäà èçîáàð ñ À=164, áëèçêèõ ê 164Ðb.

Abstract

The work presents calculations of the mass values and the decay energies for a set of nuclei close
to the extreemely remote from the stability line 164Pb. Different decay modes of the mentioned nuclide,
as well as the properties of excited states of isobars with A=164 and close to 164Pb, are carefully examined.
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Àííîòàöèÿ

Îáñóæäàåòñÿ ôèçè÷åñêîå îáîñíîâàíèå ýêñïåðèìåíòà ïî ïîèñêó áåçíåéòðèííîãî ðàñïàäà ìþ-
îíà ñ âûëåòîì ñêàëÿðíîãî ãîëäñòîóíîâñêîãî áîçîíà-ôàìèëîíà, âïåðâûå ïðåäëîæåííîãî
À. À. Àíñåëüìîì. Êðîìå áîëüøîé òåîðåòè÷åñêîé çíà÷èìîñòè, ïîèñê ýòèõ ÷àñòèö èíòåðåñåí
è ñ ýêñïåðèìåíòàëüíîé òî÷êè çðåíèÿ, ïîñêîëüêó îíè ìîãëè áû íàáëþäàòüñÿ â îïûòàõ ïðè íèçêèõ
ýíåðãèÿõ. Ýêñïåðèìåíòàëúíé ìåòîä îñíîâàí íà èçìåðåíèè ýíåðãåòè÷åñêîé çàâèñèìîñòè êîýô-
ôèöèåíòà àñèììåòðèè èñïóñêàíèÿ ïîçèòðîíîâ îò ðàñïàäà ìþîíîâ â âûñîêîýíåðãåòè÷íîé ÷àñòè
ñïåêòðà Ìèøåëÿ.

Àííîòàöèÿ

The physical ground of the search for the neutrinoless decay of muon with emission of scalar Gold-
stone boson-familon, is considered. For the first time the idea of such a type of experiment has been
formulated by Aleksei Anselm in 1985. The interest to the experiment is maintained by a possibility
of its realization at the low energies. Our experimental method is based on the energy dependence
measuring of the asymmetry coefficient from the muon decay towards the high energy end
of the Michel spectrum. The main advantage of the proposed method is the simultaneous measure-
ments of the positron spectrum along and opposite of the muon spin direction. It is allow us seriously
reduce systematic errors of the observed asymmetry coefficient.
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