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Observation of K+d Correlations from p+A Collisions

M. Nekipelov, V. Koptev, M. Büscher, S. Dymov, M. Hartmann,
V. Hejny, H. R. Koch, S. Mikirtichyants, H. Ohm, A. Petrus , Z. Rudy,

A. Sibirtsev, K. Sistemich, H. Ströher, K.-H. Watzlawik

Àííîòàöèÿ

Îáñóæäàþòñÿ ðåçóëüòàòû ïåðâîãî (K+p)- è (K+d)-êîððåëÿöèîííîãî ýêñïåðèìåíòà ïðè ýíåðãèÿõ
âûøå è ñóùåñòâåííî íèæå ïîðîãà ýëåìåíòàðíîé ðåàêöèè ñ ðîæäåíèåì Ê+-ìåçîíà íà óãëåðîäíîé
è äåéòåðèåâîé ìèøåíÿõ. (K+p)- è (Ê+d)-êîððåëÿöèè, èçìåðåííûå íà ñïåêòðîìåòðå ANKE óñêîðè-
òåëÿ COSY-Jülich, äàþò ïåðâîå ýêñïåðèìåíòàëüíîå äîêàçàòåëüñòâî ðîæäåíèÿ Ê+-ìåçîíà ïîñðåä-
ñòâîì äâóõñòóïåí÷àòîãî ìåõàíèçìà. Ýêñïåðèìåíòàëüíûå äàííûå òàêæå íå ïðîòèâîðå÷àò ñóùå-
ñòâîâàíèþ êëàñòåðíîãî ìåõàíèçìà. Ïîêàçàíî, ÷òî äâóõñòóïåí÷àòûé ìåõàíèçì, èäóùèé ÷åðåç êàíàë
pN → dπ, πN → K+Λ, äàåò ñóùåñòâåííûé âêëàä â ðîæäåíèå Ê+-ìåçîíà ïðè 1200 ÌýÂ íà óãëåðîä-
íîé ìèøåíè, îêàçûâàÿñü ñèëüíî ïîäàâëåííûì ïðè 2300 ÌýÂ íà óãëåðîäíîé è ïðè 1344 ÌýÂ íà
äåéòåðèåâîé ìèøåíÿõ. Äëÿ èçó÷åíèÿ äâóõñòóïåí÷àòîãî è êëàñòåðíîãî ìåõàíèçìîâ íåçàâèñèìî
ìîãóò áûòü èñïîëüçîâàíû êèíåìàòè÷åñêèå êðèòåðèè.

Abstract

Results of the first experiment on (K+p) and (K+d) correlations from proton-carbon (pC) and proton-
deuteron (pd) interactions at energies above and much below the threshold for elementary kaon
production in nucleon-nucleon reactions are discussed. Those correlations, obtained with the ANKE
spectrometer at COSY-Jülich, provide the first direct evidence for K+ production via the two-step me-
chanism. Experimental data does not contradict to the existence of the cluster mechanism leading to
K+ production. In particular, it is shown that the two-step channel contribute significantly in pC collisions
at 1200 MeV, while it is strongly suppressed in pC collisions at 2300 MeV and also in pd-interactions at
1344 MeV. In addition it is emphasized that the underlying kinematics can be exploited to study both the
two-step and cluster mechanisms separately.
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Îöåíêà îñòàòî÷íîãî ðåñóðñà êîðïóñà
è âíóòðèðåàêòîðíûõ êîíñòðóêöèé ðåàêòîðà ÂÂÐ-Ì

À. È. Àëåõèí, Ê. À. Êîíîïëåâ, Ñ. Ï. Îðëîâ, Ð. Ã. Ïèêóëèê,
À. Ñ. Ïîëòàâñêèé, Ï. À. Ñóøêîâ, Ä. Â. ×ìøêÿí

Àííîòàöèÿ

Âûïîëíåí àíàëèç ïîëó÷åííûõ â 2000�2002 ãã. ðåçóëüòàòîâ ðàñ÷åòîâ è èçìåðåíèé ðàäèàöèîí-
íûõ íàãðóçîê è ðàäèàöèîííîé ïîâðåæäàåìîñòè êîíñòðóêöèîííîãî ìàòåðèàëà îïîðíîé ðåøåòêè
è äîíûøåê ÃÝÊ, à òàêæå àíàëîãè÷íûõ ðåçóëüòàòîâ, ïîëó÷åííûõ ðàíåå (â 1976 è 1985 ãã.).

Ðàññìîòðåíà âîçìîæíîñòü êîíòðîëÿ çíà÷åíèé ðàäèàöèîííûõ íàãðóçîê íà äîíûøêè ÃÝÊ è îïîð-
íóþ ðåøåòêó ðåàêòîðà ÂÂÐ-Ì ñ ïîìîùüþ ñîâðåìåííûõ ðàñ÷åòíûõ êîäîâ.

Abstract

The analysis of calculated and measured results of radiation loads and radiation damage of a structural
material of the supporting grid and the horizontal channels bottom obtained in 2000–2002 yy. and also
similar results obtained earlier (in 1976 and 1985 yy.) are executed.

The possibility to control of values of radiation loads on the supporting grid and the horizontal channels
bottom of the WWR-M reactor with the help of modern computed is reviewed.

Ïðåïðèíò ¹2489, 17.10.2002 ã.
E-mail: dong@pnpi.spb.ru

Measurement of the Masses and Momenta of Complementary Fragments
from Disintegrations of Heavy Nuclei

B. L. Gorshkov, A. V. Kravtsov, V. R. Resnik, G. E. Solyakin

Àííîòàöèÿ

Ýêñïåðèìåíòàëüíàÿ ïðàêòèêà èñïîëüçîâàíèÿ ìåòîäà (2E, 2V) èçìåðåíèé ïîêàçàëà íåîáõîäè-
ìîñòü âíåñåíèÿ ïîïðàâîê â îïðåäåëåííîì äèàïàçîíå èçìåðÿåìûõ ìàññ äîïîëíèòåëüíûõ îñêîë-
êîâ ðàñùåïëåíèÿ òÿæåëûõ ÿäåð. Ïðèìåíåíèå ýëåêòðîííîãî óñòðîéñòâà îïðåäåëåíèÿ ìàññû
äåòåêòèðóåìîãî îñêîëêà «ET2» ïîçâîëèëî îïðåäåëèòü âåëè÷èíû íåîáõîäèìûõ ïîïðàâîê.

Abstract

Experimental implementation of the (2E, 2V)-measurement method showed the necessity
of corrections for a certain range of measured masses of detected complementary fragments formed
in disintegrations of heavy nuclei. The employment of a special electronic «ET2» unit for the fragment
mass determination allowed to obtain the values of the necessary corrections.
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Èñòî÷íèê ïîëÿðèçîâàííîãî àòîìàðíîãî âîäîðîäà
è äåéòåðèÿ äëÿ âíóòðåííåé ãàçîâîé ìèøåíè

ñïåêòðîìåòðà ANKE

Ì. Ñ. Ìèêèðòû÷üÿíö, À. À. Âàñèëüåâ, Â. Ï. Êîïòåâ,
À. È. Êîâàëåâ, Ï. À. Êðàâöîâ, Ì. Å. Íåêèïåëîâ, Õ. Çàéôåðò,

Á. Ëîðåíòö, Ô. Ðàòìàíí, Ð. Ýíãåëüñ

Àííîòàöèÿ

Íàñòîÿùàÿ ðàáîòà âûïîëíåíà â ðàìêàõ ðàçðàáîòêè è òåñòèðîâàíèÿ èñòî÷íèêà ïîëÿðèçîâàí-
íîãî àòîìàðíîãî âîäîðîäà èëè äåéòåðèÿ (ABS � Atomic Beam Source) äëÿ ñïåêòðîìåòðà ANKE
(Apparatus for studies of Nucleon and Kaon Ejectiles) íà íàêîïèòåëüíîì êîëüöå COSY-Jülich (COoler
Synchrotron, Forschungszentrum Jülich, Jülich, Germany). Ïëàíèðóåìûé íà ANKE ýêñïåðèìåíò,
ñâÿçàííûé ñ èññëåäîâàíèÿìè ðàçâàëà äåéòðîíà, ïîòðåáóåò èñïîëüçîâàíèÿ ïîëÿðèçîâàííîé âî-
äîðîäíîé è äåéòåðèåâîé ãàçîâîé ìèøåíè. Â ðàáîòå ïðèâîäèòñÿ îïèñàíèå êîíñòðóêöèè ïîëÿðèçî-
âàííîãî èñòî÷íèêà è åãî îñíîâíûõ ñîñòàâíûõ ýëåìåíòîâ.

Abstract

This work is done in the frame of the development of the polarized atomic beam source (ABS) for the
ANKE spectrometer at the COSY-Jülich accelerator. Investigations of the deuteron break-up planned
at ANKE will make use of the polarized target. This paper is dedicated to the design of the atomic beam
source and its major components.

Ïðåïðèíò ¹2491, 11.11.2002 ã.
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Îöåíêà èìïóëüñîâ îäíîçàðÿäíûõ ôðàãìåíòîâ
ðåëÿòèâèñòñêèõ ÿäåð ñâèíöà ñ ýíåðãèåé 160 À ÃýÂ

Ô. Ã. Ëåïåõèí, Î. Â. Ëåâèöêàÿ, Á. Á. Ñèìîíîâ

Àííîòàöèÿ

Äëÿ âûäåëåíèÿ ïðèìåñè ìåçîíîâ â ñòðóå ôðàãìåíòîâ ðåëÿòèâèñòñêîãî ÿäðà ñâèíöà ñ ýíåðãè-
åé 160 ÃýÂ íà íóêëîí ïðåäëîæåí íîâûé ìåòîä îöåíêè èìïóëüñîâ ÷àñòèö ñ çàðÿäîì Z = 1. Ìåòîä
ñîñòîèò â èçìåðåíèè îòíîñèòåëüíîãî ìíîãîêðàòíîãî êóëîíîâñêîãî ðàññåÿíèÿ ïàð ÷àñòèö ñ çàðÿ-
äàìè Z = 1 è Z = 2 ïî ñðåäíåìó óãëó ìåæäó íèìè íà ñîñåäíèõ ó÷àñòêàõ ñëåäîâ. Ïîêàçàíî, ÷òî â
ñðàâíåíèè ñ òðàäèöèîííûì ìåòîäîì ýòîò ìåòîä íà ÿ÷åéêå 6 ìì ïðè èìïóëüñå 160 À ÃýÂ/ñ èìååò
îòíîøåíèå ñèãíàëà ê øóìó â 2.6 ðàçà áîëüøå. Ýòî ïîçâîëèëî îöåíèòü èìïóëüñ ïðîòîíîâ â ïó÷êå
ôðàãìåíòîâ ñâèíöà, ðàâíûé 160 ÃýÂ/ñ ñ îøèáêîé 25 %.

Abstract

The new method for the estimation of momenta of particles with charge Z = 1 is suggested for
eduction of meson share in a jet of fragments of a relativistic Pb projectile at 160 A GeV energy. This
method is based on the measurement of the relative multiple Coulomb scattering for pairs of particles
with charges Z = 1 and Z = 2 using the average angle between them at the subsequent sites of the
tracks. It is shown, that this method for 160 A GeV/c momentum and 6 mm cells gives the signal-to-
noise ratio in 2.6 times more in comparison with the traditional one. This has allowed us to estimate the
momenta of protons in a jet of Pb fragments, which is equal to 160 GeV/c with 25 %.

Ïðåïðèíò ¹2492, 18.11.2002 ã.
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Óãëîâûå êîððåëÿöèè ïðè èñïóñêàíèè íåéòðîíîâ
äåëåíèÿ òÿæåëûõ àêòèíèäîâ

Ã. Â. Âàëüñêèé, À. Ì. Ãàãàðñêèé, Â. È. Æåðåá÷åâñêèé,
Ò. À. Çàâàðóõèíà, Ò. Å. Êóçüìèíà, Ã. À. Ïåòðîâ, Â. È. Ïåòðîâà,

Þ. Ñ. Ïëåâà, Þ. Ï. Ðóäíåâ, Â. Å. Ñîêîëîâ

Àííîòàöèÿ

Ðàññìàòðèâàþòñÿ ðàçëè÷íûå âèäû óãëîâûõ ðàñïðåäåëåíèé íåéòðîíîâ, èñïóñêàåìûõ ïðè äå-
ëåíèè òÿæåëûõ ÿäåð ìåäëåííûìè ïîëÿðèçîâàííûìè è íåïîëÿðèçîâàííûìè íåéòðîíàìè. Îïèñû-
âàþòñÿ ýêñïåðèìåíòàëüíûé ìåòîä è óñòàíîâêà äëÿ ïîèñêà è èññëåäîâàíèÿ Ò-íå÷åòíîé àñèììåò-
ðèè óãëîâûõ ðàñïðåäåëåíèé ïðè èñïóñêàíèè ìãíîâåííûõ íåéòðîíîâ îòíîñèòåëüíî ïëîñêîñòè,
îáðàçîâàííîé íàïðàâëåíèÿìè èìïóëüñîâ îñêîëêîâ è ïðîäîëüíîé ïîëÿðèçàöèè íåéòðîíîâ, âûçû-
âàþùèõ äåëåíèå 235U. Ïðèâîäÿòñÿ è îáñóæäàþòñÿ ïåðâûå ðåçóëüòàòû èñïûòàíèé óñòàíîâêè íà
ïîëÿðèçîâàííîì íåéòðîííîì ïó÷êå ðåàêòîðà ÂÂÐ-Ì ÏÈßÔ ÐÀÍ.

Abstract

Different types of angular distributions of the neutrons emitted in the heavy nucleus fission induced
by polarized and unpolarized thermal neutrons are considered. There are described the experimental
method and set-up for the search and further investigations of the T-odd asymmetry of angular distribu-
tion of scission neutrons relative to the plane formed by the directions of fragment linear momentum
and longitudinal polarization of thermal neutrons caused the 235U fission. The first results of the expe-
rimental set-up testing on polarized neutron beam of the WWR-M reactor are presented and discussed.

Ïðåïðèíò ¹ 2493, 18.12.2002 ã.
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Î âåðîÿòíîñòè ýìèññèè íåéòðîíîâ
êàê ÷àñòèö òðîéíîãî äåëåíèÿ ÿäåð

Ã. Â. Âàëüñêèé

Àííîòàöèÿ

Â ïîñëåäíèå íåñêîëüêî ëåò çàìåòíî âîçðîñ èíòåðåñ ê èññëåäîâàíèþ ïðîöåññà òðîéíîãî äåëå-
íèÿ ÿäåð ïðè íèçêèõ ýíåðãèÿõ âîçáóæäåíèÿ. Îñíîâíîå âíèìàíèå óäåëÿëîñü çàêîíîìåðíîñòÿì
âûõîäîâ ëåãêèõ íóêëèäîâ è íåäàâíî îáíàðóæåííîìó ÿâëåíèþ òðîéíîé âåêòîðíîé êîððåëÿöèè,
Ò-íå÷åòíîé ïî ôîðìå. Äàííàÿ ñòàòüÿ ïîñâÿùåíà âîïðîñó ñèñòåìàòèêè âûõîäîâ ðàçëè÷íûõ ÷àñ-
òèö è ìåñòó â íåé òàê íàçûâàåìûõ �ïðåäðàçðûâíûõ� íåéòðîíîâ, èññëåäîâàíèå ýìèññèè êîòîðûõ
ðàññìàòðèâàåòñÿ êàê äîïîëíèòåëüíûé ïóòü ê âûÿñíåíèþ ïðèðîäû òðîéíîé êîððåëÿöèè.

Abstract

In some last years an interest was remarkably grown to the investigations of ternary fission process
at the low excitation energies. The main attention was paid to the behavioral patterns of the light particle
yields and to the phenomenon of the T-odd triple correlation in ternary fission being discovered recently.
This paper is devoted to the questions of the light particle yield systematic and to the scission neutron
emission in fission that is considered as an additional way to understand the T-odd triple correlation
nature.
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E-mail: gpetrov@pnpi.spb.ru



6ïðåïðèíòû 10-12.2002 ã.

Äåâîçáóæäåíèå ìåçîàòîìîâ ÷åðåç âíåøíèé îæå-ýôôåêò

À. Â. Êðàâöîâ, À. È. Ìèõàéëîâ, È. À. Ìèõàéëîâ

Àííîòàöèÿ

Äåâîçáóæäåíèå ìåçîàòîìîâ âîäîðîäà â ðåçóëüòàòå îæå-ýôôåêòà íà ìîëåêóëàõ (àòîìàõ) âî-
äîðîäà ðàññìàòðèâàåòñÿ â ïîëóêëàññè÷åñêîì ïîäõîäå: îòíîñèòåëüíîå äâèæåíèå ÿäåð îïèñûâà-
åòñÿ êàê êëàññè÷åñêîå â ïîòåíöèàëüíîì ïîëå ñèë, òîãäà êàê äâèæåíèå ìþîíà è ýëåêòðîíà îïèñû-
âàåòñÿ êâàíòîâî-ìåõàíè÷åñêè. Ïîêàçàíî, ÷òî â ðåçóëüòàòå îæå-ïåðåõîäîâ ìåçîàòîìû ìîãóò ëèáî
óñêîðèòüñÿ äî ýíåðãèè ~1 ýÂ, ëèáî îáðàçîâàòü ñâÿçàííîå ñîñòîÿíèå (ìîëåêóëó) ñ àòîìîì ìè-
øåíè. Ðàñïàä òàêîãî ñîñòîÿíèÿ ïî êàíàëó ïðåäèññîöèàöèè èäåò ñ áîëüøîé ñêîðîñòüþ (~1012 ñ–1)
è ñ áîëüøèì ýíåðãîâûäåëåíèåì (~100 ýÂ).

Abstract

Mesic atom deexcitation via external Auger-effect on hydrogen molecules (atoms) is considered in a
semiclassical approach: relative motion of nuclei is described as classical motion in the potential field,
while the motion of muon and electron is described quantum mechanically. It is shown that, as a result
of the Auger transition, mesic atoms can either accelerate up to energies ~1 eV, or form a bound state
(molecule) with a target atom. The decay of such a state via predissociation is characterised by a
considerable rate (~1012 s–1) and large energy release (~100 eV).

Ïðåïðèíò ¹ 2495, 17.12.2002 ã.
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Secondary Fragments of Relativistic 22Ne
at 4.1 A GeV/c Nuclei in Nuclear Emulsion

O. V. Levitskaya, F. G. Lepekhin

Àííîòàöèÿ

Ñâîéñòâà ïåðâè÷íûõ ôðàãìåíòîâ, ïîëó÷åííûõ ïðè ôðàãìåíòàöèè ðåëÿòèâèñòñêèõ ÿäåð 22Ne
ñ èìïóëüñîì 4.1 A ÃýÂ/ñ íà ÿäðàõ â ôîòîýìóëüñèè, áûëè èçó÷åíû, èñïîëüçóÿ íåóïðóãèå âçàèìî-
äåéñòâèÿ ýòèõ ÿäåð-ôðàãìåíòîâ ñ ÿäðàìè â òîé æå ñàìîé ôîòîýìóëüñèîííîé êàìåðå. Ïîïåðå÷-
íûå èìïóëüñû âòîðè÷íûõ ôðàãìåíòîâ, ïðîäóêòîâ ôðàãìåíòàöèè ïåðâè÷íûõ ÿäåðíûõ ôðàãìåí-
òîâ, ïîä÷èíÿþòñÿ ðàñïðåäåëåíèþ Ðýëåÿ ñ êîíñòàíòîé (113±7) ÌýÂ/ñ. Àçèìóòàëüíûå óãëû
âòîðè÷íûõ ôðàãìåíòîâ ΨQ ñ èñòèííîé ïëîñêîñòüþ ðåàêöèè Q ðàñïðåäåëåíû ðàâíîìåðíî. Êîýô-
ôèöèåíò àçèìóòàëüíîé àñèììåòðèè À = (–0.05±0.15), à âòîðîé êîýôôèöèåíò ðàçëîæåíèÿ â ðÿä
Ôóðüå f(ΨQ), ýêñïåðèìåíòàëüíîé äâóõ÷àñòè÷íîé ôóíêöèè ïëîòíîñòè ðàñïðåäåëåíèÿ, <cos2εQ> =
(2.5±1.6)⋅10–3.

Abstract

Using the emulsion detector irradiated by relativistic 22Ne at 4.1 A GeV/c projectiles as “production
target” to produce projectile fragments (PFs), their properties have been investigated using the same
detector as “break-up target” for these “primary” PFs. The transverse momentum distribution for “sec-
ondary” fragments originated from PFs was found to obey the Rayleigh distribution with the constant
(113±7) MeV/c. The ΨQ value, fragment azimuthal angle with respect to reaction plane Q, was found to
be uniformly distributed in (0 – π) interval. The coefficient of azimuthal asymmetry is À = (–0.05±0.15)
and the second Fourier coefficient for f(ΨQ), two-particle density function, is <cos2εQ> = (2.5±1.6)⋅10–3.
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Ýëåêòðè÷åñêèå íèçêî÷àñòîòíûå øóìû â íåìåòàëëàõ

Á. È. ßêóáîâè÷

Àííîòàöèÿ

Ïðîàíàëèçèðîâàíû ñ âåñüìà îáùèõ ïîçèöèé ýëåêòðè÷åñêèå ôëóêòóàöèè â íåìåòàëëàõ, âûç-
âàííûå çàõâàòîì íîñèòåëåé çàðÿäà äåôåêòàìè ñòðóêòóðû. Äàíî îïèñàíèå ôëóêòóàöèé, âûçâàí-
íûõ ýòîé ïðè÷èíîé, êîòîðîå ïðèìåíèìî äëÿ ìíîãî÷èñëåííûõ òèïîâ íåìåòàëëè÷åñêèõ ìàòåðèà-
ëîâ è îõâàòûâàåò ôëóêòóàöèîííûå ïðîöåññû ñ ðàçíîîáðàçíûìè ñòàòèñòè÷åñêèìè ñâîéñòâàìè.
Ïîëó÷åí ðÿä ñîîòíîøåíèé äëÿ ñïåêòðîâ ýëåêòðè÷åñêèõ øóìîâ íà íèçêèõ ÷àñòîòàõ.

Abstact

There have been analysed from general positions electric fluctuations in nonmetals caused by cap-
ture charge carriers of structure defects. There is a descriphion of fluctuations caused by this reason
which is applyed for numerous types nonmetal materials and embrace fluctuation processes with vari-
ous statistical properties. There have been received series of expressions for spectra of electric noises
on low frequencies.

Ïðåïðèíò ¹ 2497, 17.12.2002 ã.
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Íåêîìïàêòíàÿ êâàíòîâàÿ àëãåáðà uq(2, 1).
3. Ïðîìåæóòî÷íàÿ äèñêðåòíàÿ ñåðèÿ

óíèòàðíûõ íåïðèâîäèìûõ ïðåäñòàâëåíèé

Þ. Ô. Ñìèðíîâ, Þ. È. Õàðèòîíîâ

Àííîòàöèÿ

Ðàññìîòðåíû óíèòàðíûå íåïðèâîäèìûå ïðåäñòàâëåíèÿ êâàíòîâîé àëãåáðû uq(2, 1), ïðèíàä-
ëåæàùèå ê ïðîìåæóòî÷íîé äèñêðåòíîé ñåðèè. Ðàçâèò q-àíàëîã àëãåáðû Ìèêåëüñîíà-Æåëîáåíêî.
Èñïîëüçóåòñÿ U-áàçèñ, ñîîòâåòñòâóþùèé ðåäóêöèè uq(2, 1) → uq(2). Ïîëó÷åíû ÿâíûå ôîðìóëû
äëÿ ìàòðè÷íûõ ýëåìåíòîâ ãåíåðàòîðîâ â ýòîì áàçèñå. Íàéäåí ïðîåêòîð, îñóùåñòâëÿþùèé ïðî-
åêòèðîâàíèå ïðîèçâîëüíîãî âåêòîðà íà ýêñòðåìàëüíûé âåêòîð äëÿ ïðåäñòàâëåíèÿ äàííîé ñåðèè.

Abstract

The unitary irreducible representations of the quantum algebra uq(2, 1) are considered which belong
to the intermediate discrete series. The q-analogue of the Mickelsson-Zhelobenko algebra is devel-
oped. The U-basis corresponding to the reduction uq(2, 1) → uq(2) is using. The matrix of uq(2, 1)
generators are obtained. The projection operator is found which projects an arbitrary vector onto the
extremal vector of the representation of series mentionned above.

Ïðåïðèíò ¹ 2498, 24.12.2002 ã.
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Àëþìèíèåâûé ÏÈÊ ñ ïîíèæåííûì ðàñõîäîì âûñîêîîáîãàùåííîãî óðàíà

Þ. Â. Ïåòðîâ, À. Í. Åðûêàëîâ, Ë. Ì. Êîòîâà,
Ì. Ñ. Îíåãèí, Ý. Ã. Ñàõíîâñêèé

Àííîòàöèÿ

Ñ ïîìîùüþ ïîëíîìàñøòàáíîé êîìïüþòåðíîé ìîäåëè, ó÷èòûâàþùåé âñå äåòàëè êîíñòðóêöèè
âûñîêîïîòî÷íîãî ðåàêòîðà ÏÈÊ, ñòðîÿùåãîñÿ â Ãàò÷èíå, ïðîâåäåíû ðàñ÷åòû âîçìîæíîñòè ïåðå-
âîäà ìàòðèöû ñåðäå÷íèêà òâýëîâ è êîðïóñà ñ êîæóõîì ðåàêòîðà íà ñëàáîïîãëîùàþùèé àëþìè-
íèé ñ îäíîâðåìåííûì ïîíèæåíèåì òîïëèâà â òâýëàõ íà 40 %. Â ðåçóëüòàòå âñå ïîòîêè òåïëîâûõ
íåéòðîíîâ â òÿæåëîâîäíîì îòðàæàòåëå âîçðàñòàþò â 1,4�1,5 ðàçà, à ìàêñèìàëüíûé íåâîçìó-
ùåííûé ïîòîê äîñòèãàåò ðåêîðäíîãî â ìèðå çíà÷åíèÿ 1,9⋅1015 í/ñì2ñ. Íåðàâíîìåðíîñòü îáúåìíî-
ãî ýíåðãîâûäåëåíèÿ óìåíüøàåòñÿ äî 2,3. Âåñ ñòåðæíåé ðåãóëèðîâàíèÿ è áåçîïàñíîñòü ðåàêòîðà
ðàñòóò. Áëàãîäàðÿ ïîíèæåíèþ ñîäåðæàíèÿ òîïëèâà â òâýëàõ è óâåëè÷åíèþ äëèòåëüíîñòè êàìïà-
íèè, åæåãîäíî ýêîíîìèòñÿ îêîëî 60 êã âûñîêîîáîãàùåííîãî óðàíà-235, ÷òî ñîêðàùàåò åæåãîä-
íûå ðàñõîäû íà òîïëèâî íà îäíó òðåòü.

Abstract

On the basis of the full-scale computer model taking into account all details of high-flux reactor PIK
under construction in Gatchina, we have calculated the possibility to change both the meat matrix of
fuel elements (FE) and vessel with housing for weak-absorbing aluminium. As a result all thermal
neutron fluxes in a heavy-water reflector increase by 1,4–1,5 times and the maximal unperturbed ther-
mal neutron flux riches the world-best value 1,9⋅1015 n/cm2s. The maximum coefficient of volume non-
uniformity is decreased down to 2,3. The worth of control rods and reactor safety increase. Due to
reduction of uranium content in FE and the longer time of cycle, the annual economy of high-enriched
uranium is 60 kg235U/y. This reduces about one third of annual fuel cost.
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Light-Cone Nucleon Wave Function
in the Quark-Soliton Model

V. Yu. Petrov, M. V. Polyakov

Àííîòàöèÿ

Ïîëíàÿ âîëíîâàÿ ôóíêöèÿ íóêëîíà íà ñâåòîâîì êîíóñå âû÷èñëåíà â ïðåäåëå N
c
 → ∞ â êâàðê-

ñîëèòîííîé ìîäåëè íóêëîíà, âûâåäåííîé èç èíñòàíòîííîãî âàêóóìà ÊÕÄ. Ñ ïîìîùüþ ìåòîäà
îïåðàòîðà ýâîëþöèè â êîíå÷íîì âðåìåíè îïðåäåëåíû âñå êîìïîíåíòû Ôîêîâñêîãî ñòîëáöà
â ñèñòåìå áåñêîíå÷íîãî èìïóëüñà. Ïîêàçàíî, ÷òî âîëíîâàÿ ôóíêöèÿ íóêëîíà ïðè áîëüøèõ N

c

âûðàæàåòñÿ ÷åðåç âîëíîâûå ôóíêöèè äèñêðåòíîãî óðîâíÿ â ñàìîñîãëàñîâàííîì ïîëå ìåçîíîâ,
îïèñûâàåìûõ íèçêîýíåðãåòè÷åñêèì ýôôåêòèâíûì ëàãðàíæèàíîì, è âîëíîâûå ôóíêöèè íà ñâå-
òîâîì êîíóñå 1-ãî, äâóõ è ò.ä. ìåçîíîâ. Âû÷èñëåíû âîëíîâûå ôóíêöèè íóêëîíà è ∆-ðåçîíàíñà,
ñîîòâåòñòâóþùèå íàèíèçøåé, 3-êâàðêîâîé êîìïîíåíòå. Âîëíîâàÿ ôóíêöèÿ íóêëîíà íå èìååò
íóëåé è èìååò ìàëóþ àñèììåòðèþ. Îíà ñèëüíî îòëè÷àåòñÿ êàê îò àñèìïòîòè÷åñêîé âîëíîâîé
ôóíêöèè, òàê è îò âîëíîâîé ôóíêöèè ×åðíÿêà-Æèòíèöêîãî. Îáñóæäàþòñÿ àñèìïòîòèêè ýëåêòðî-
ìàãíèòíûõ è àêñèàëüíûõ ôîðìôàêòîðîâ íóêëîíà è ∆-ðåçîíàíñà.

Abstract

Full light-cone wave function of the nucleon is calculated in the limit N
c
 → ∞  in the quark-soliton

model inspired by instanton vacuum of QCD. The technique of the finite time evolution operator is used
in order to obtain all components of the Fock vector describing the nucleon in the infinite momentum
frame. It is shown that nucleon wave function for large N

c
 can be expressed in terms of the wave

function of the discrete level in the self-consistent meson field and light cone wave functions of 1,2, etc
mesons. The 3-quark components of the nucleon and ∆-resonance are presented. Wave function of the
nucleon appears to be positive in the whole region of x and it has rather small asymmetry. It differs
strongly both from Chernyak-Zhitnicky wave function and asymptotic one. Asymptotics of electromag-
netic and axial form factors are discussed.

Ïðåïðèíò ¹2500, 28.12.2002 ã., àíãë. òåêñò
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PIK Equilibrium Fuel Cycle with Standard Fuel Assemblies

M. S. Onegin, A. N. Erykalov, Yu. V. Petrov

Àííîòàöèÿ

Ïî Ìîíòå-Êàðëî ïðîãðàììå MCU PR ïðîâåäåí ðàñ÷åò ðàâíîâåñíîãî öèêëà äëÿ ñòàíäàðòíîãî
ïðîåêòà ðåàêòîðà ÏÈÊ ñ òîïëèâîì 90 % îáîãàùåíèÿ. Ïðè ðàñ÷åòå ïðîöåññîâ âûãîðàíèÿ òîïëèâà
ÿâíî ïðîñëåæèâàëîñü èçìåíåíèå êîíöåíòðàöèé 26 íóêëèäîâ – ïðîäóêòîâ äåëåíèÿ, ñèëüíåéøèì
îáðàçîì âëèÿþùèõ íà âðåìåííóþ äèíàìèêó ðåàêòîðà. Îñòàëüíûå íóêëèäû (ïðîäóêòû äåëåíèÿ)
îáúåäèíÿëèñü â äâà ýôôåêòèâíûõ îñêîëêà. Îäèí íåñòàáèëüíûé, ñ âðåìåíåì æèçíè 5 ñóòîê è
âòîðîé – ñëàáî ïîãëîùàþùèé ñòàáèëüíûé. Èçó÷åíû âðåìåííàÿ äèíàìèêà îðãàíîâ óïðàâëåíèÿ
ðåàêòîðà, èçìåíåíèå êîýôôèöèåíòà ìàêñèìàëüíîé íåðàâíîìåðíîñòè ýíåðãîâûäåëåíèÿ â àêòèâ-
íîé çîíå, åå îòðàâëåíèå Õå è Sm, âûãîðàíèå òîïëèâà, íàêîïëåíèå àêòèíèäîâ è ò.ï. Äëèòåëüíîñòü
ðàâíîâåñíîãî âðåìåííîãî öèêëà ïðè ïåðåãðóçêå ïîëîâèíû çîíû ñîñòàâèëà 24 äíÿ. Èçó÷åíî âûãî-
ðàíèå è âåñ ãàäîëèíèåâûõ ïîãëîòèòåëåé â ïðîöåññå êàìïàíèè. Âðåìÿ âûãîðàíèÿ ïîãëîòèòåëåé
ñîñòàâèëî 15 äíåé. Ñðåäíåå âûãîðàíèå òîïëèâà â âûãðóæàåìûõ òâýëàõ ñîñòàâëÿåò 23.65 %.

Abstract

We have calculated the equilibrium cycle of reactor PIK with HEU (90 %) fuel, using the Monte Carlo
code MCU PR. The calculations of the fuel burn-up have clearly shown variations of concentrations of
26 nuclides, namely of fission products which most strongly affect the temporal reactor dynamics. The
remaining nuclides (fission products) were combined into two pseudo-fission products, one unstable
with a lifetime of 5 days and one weakly absorbing stable pseudo-fission product. We have studied the
temporal dynamics of the reactor’s controls, the variation of the maximal nonuniformity coefficient of
energy release in the core, the core poisoning with Xe and Sm, fuel burn-up, build up of actinides etc.
The duration of the equilibrium cycle with refueling of 1/2 of the core was found to be “24+7" days. We
have studied the burn-up of gadolinium absorbers in the process of the reactor cycle and their worth at
the beginning of the reactor cycle. The burn-up time of the absorbers is 15 days. The mean burn-up of
the unloaded FE’s is 23.65 %.

Ïðåïðèíò ¹ 2501, 24.12.2002 ã., àíãë. òåêñò.
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The Experimental Setup for the Polarization P Measurement
in the Resonance Region of Pion-Nucleon Elastic Scattering

Yu. A. Beloglazov, A. I. Kovalev, N. G. Kozlenko, S. P. Kruglov,
D. V. Novinsky, A. K. Radkov, V. A. Shchedrov, V. V. Sumachev,

A. B. Starostin, V. Yu. Trautman, I. G. Alekseev, P. E. Budkovsky,
V. P. Kanavets, L. I. Koroleva, V. I. Martynov, B. V. Morozov,
V. M. Nesterov, V. V. Platonov, V. V. Ryltsov, A. D. Sulimov,
D. N. Svirida, V. V. Zhurkin, N. A. Bazhanov, E. I. Bunyatova

Àííîòàöèÿ

Ïðåäñòàâëåíà ýêñïåðèìåíòàëüíàÿ óñòàíîâêà SPIN-P02. Äàííàÿ óñòàíîâêà âêëþ÷àåò: ïîëÿðè-
çîâàííóþ ïðîòîííóþ ìèøåíü â ñâåðõïðîâîäÿùåì ñîëåíîèäå ñ âåðòèêàëüíîé îðèåíòàöèåé ñïèíà
íåñâÿçàííûõ ïðîòîíîâ, ïðîâîëî÷íûå òðåêîâûå äåòåêòîðû, ñöèíòèëëÿöèîííûå ñ÷åò÷èêè, à òàêæå
íàáîð ïðîãðàìì îí-ëàéí è îôô-ëàéí îáðàáîòêè ñîáûòèÿ. Àïïàðàòóðà óñòàíîâëåíà íà ïèîííîì
ïó÷êå ïðîòîííîãî ñèíõðîòðîíà ÈÒÝÔ (ã. Ìîñêâà) è ïîçâîëÿåò èçìåðÿòü àñèììåòðèþ â îáëàñòè
êèíåìàòè÷åñêèõ ïåðåìåííûõ ïðè ðàññåÿíèè ïèîíà â çàäíþþ ïîëóñôåðó â ìèíèìóìå äèôôåðåí-
öèàëüíûõ ñå÷åíèé óïðóãîãî πp-âçàèìîäåéñòâèÿ. Ðàññìîòðåíû ôèçè÷åñêàÿ ìîòèâèðîâêà ýêñïå-
ðèìåíòà è ðåçóëüòàòû ìîäåëèðîâàíèÿ ìåòîäîì Ìîíòå-Êàðëî ñ öåëüþ îïòèìèçàöèè ãåîìåòðèè
óñòàíîâêè.

Abstract

The experimental setup SPIN-P02 is presented. This setup includes: polarized proton target in the
superconductive solenoid with vertical orientation of the target free proton polarization; track wire detec-
tors; scintillation counters and on-line and off-line programs for event processing. The apparatus is
installed at the pion beam of the ITEP (Moscow) proton synchrotron and allows to measure the asym-
metry in the kinematical variations region at the backward scattering pion angles in the elastic πp-
scattering differential cross section minima. The physical motivation of the experiment and Monte Carlo
simulation results for the optimal setup geometry are presented.
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