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Àííîòàöèÿ

Ìíîãî-ïèîííîå ðîæäåíèå â ÿäåðíî-ÿäåðíûõ ñòîëêíîâåíèÿõ ïðè âûñîêîé ýíåðãèè ðàññìîòðåíî
â ìîäåëè èçëó÷åíèÿ ïèîíîâ êëàññè÷åñêèì òîêîì. Ïðè ýíåðãèè RHIC ïðåäñêàçàíû ÿðêî âûðàæåííûå
êîãåðåíòíûå ýôôåêòû ñóæåíèÿ ðàñïðåäåëåíèé ïî ïèîííîìó ïðîäîëüíîìó è ïîïåðå÷íîìó èìïóëüñó.
Êîãåðåíòíîñòü óñèëèâàåò áîëüøèå ïñåâäîáûñòðîòû è ïðèâîäèò ê îáðàçîâàíèþ áàìïà
â ðàñïðåäåëåíèè. Êðîìå òîãî, ñðåäíÿÿ ïèîííàÿ ìíîæåñòâåííîñòü çíà÷èòåëüíî âîçðàñòàåò è èìååòñÿ
îñöèëëÿöèîííûé ýôôåêò â ðàñïðåäåëåíèè ïî ìíîæåñòâåííîñòè âñëåäñòâèå êîãåðåíòíîñòè.

Abstract

Multipion production in high energy nucleus-nucleus collisions is considered in the model of the pion
radiation by classical current. Strong coherent effects of narrowing of pion longitudinal and transverse
momenta distributions are predicted at the RHIC energy. The coherence enhances the large
pseudorapidities producing the bump in the distribution. The growth of the average pion multiplicity and
the oscillation effect in the multiplicity distribution are caused by the coherence as well.
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Ðàñ÷åò  âíóòðèêðèñòàëëè÷åñêèõ  ýëåêòðè÷åñêèõ  ïîëåé,
äåéñòâóþùèõ  íà  íåéòðîí  â ïîëÿðíîì  êðèñòàëëå

Â. Â. Âîðîíèí, Â. Â. Ôåäîðîâ

Àííîòàöèÿ

Ðàññ÷èòàíû ýëåêòðè÷åñêèå ïîëÿ, äåéñòâóþùèå íà íåéòðîí, äâèæóùèéñÿ âäîëü ïîëÿðíîé îñè
â íåöåíòðîñèììåòðè÷íîì ïîëÿðíîì ìîíîêðèñòàëëå PbTiO

3
. Ïîêàçàíî, ÷òî â ýòîì ñëó÷àå

ïîëÿ ñîõðàíÿþò ïðèáëèçèòåëüíî ïîñòîÿííîå çíà÷åíèå (~ 106 Â/ñì) â ñðàâíèòåëüíî øèðîêîé
îáëàñòè óãëîâ è äëèí âîëí, äîñòàòî÷íî óäàëåííûõ îò óñëîâèÿ Áðýããà. Ïðè÷èíà â òîì, ÷òî
äëÿ ïîëÿðíîãî êðèñòàëëà (â îòëè÷èå îò íåïîëÿðíîãî) âêëàäû â ýëåêòðè÷åñêîå ïîëå îò ìíîæåñòâà
ïëîñêîñòåé, ñèììåòðè÷íî ðàñïîëîæåííûõ îòíîñèòåëüíî ïîëÿðíîé îñè, íå êîìïåíñèðóþòñÿ
ïîëíîñòüþ. Â ðåçóëüòàòå îñòàòî÷íîå ïîëå, íàïðàâëåííîå âäîëü ïîëÿðíîé îñè, îêàçûâàåòñÿ
ðàâíûì ~ 106 Â/ñì.

Abstract

The electric fields, which affect on neutrons, moving in the noncentrosymmetric polar PbTiO
3
-crystal

along the polar axis, were calculated. It is shown that for such crystals the fields may have a value about
of 106 V/cm in a wide enough range of neutron directions and wave lengths sufficiently far from the Bragg
conditions, where for non-polar crystals the fields are practically vanishing.
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T-Violation  Neutron  Spin  Rotation  Asymmetry.
How  to  Measure

A. V. Aldushchenkov

Àííîòàöèÿ
Â ðàáîòå ðàññìîòðåíà âîçìîæíîñòü èçìåðåíèÿ Ò-íå÷åòíîé âðàùàòåëüíîé àñèììåòðèè ñïèíà

íåéòðîíà äëÿ ð-ðåçîíàíñà 139La ñ èñïîëüçîâàíèåì ïîâîðîòíûõ ðàäèî÷àñòîòíûõ êàòóøåê
â ïðîòèâîïîëîæíîñòü  èñïîëüçîâàíèþ  ñâåðõïðîâîäÿùåãî  ýêðàíà, êîòîðûé â ðåàëüíûõ óñòàíîâêàõ
ïîëÿðèçîâàííûõ ìèøåíåé íå âûïîëíÿåò ñâîåãî íàçíà÷åíèÿ. Ôîêóñèðóþùèå ñâîéñòâà òàêîé ñèñòåìû
ïî îòíîøåíèþ ê ñêîðîñòè íåéòðîíîâ ïîçâîëÿþò èñïîëüçîâàòü ìîíîõðîìàòîðû íåéòðîíîâ
ñ íåâûñîêèì ðàçðåøåíèåì è àíàëèçàòîðû ïîëÿðèçàöèè íåéòðîíîâ ñ ìàëûì óãëîì çàõâàòà. Ïîêàçàíà
âîçìîæíîñòü ïîâûøåíèÿ òî÷íîñòè èçìåðåíèÿ ôàçû íåéòðîíîâ.

Abstract
In the present work the opportunity of measurement of the T-violation neutron spin rotation asymme-

try for the p-resonance of 139La using the turning rf- coils is shown unlike using the superconducting
screen, which doesn�t fulfil its purpose in the real setups for polarization of target.

The focussing property of such a system in relation to neutrons velocities allows to use the neutron
monochromator-polarizer with pure resolution and the analyzers of neutron polarization with small ac-
ceptance. It is shown the opportunity to obtain the higher accuracy for neutron phase.
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Äâóõýëåêòðîííûå  ïåðåõîäû  èç  2 1S-  è  2  3S-ñîñòîÿíèé
ãåëèåïîäîáíûõ  èîíîâ  ïðè  ïîãëîùåíèè

îäíîãî  âûñîêî÷àñòîòíîãî  ôîòîíà

À. È. Ìèõàéëîâ, È. À. Ìèõàéëîâ

Àííîòàöèÿ
Ðàññìîòðåíà äâîéíàÿ èîíèçàöèÿ è èîíèçàöèÿ ñ âîçáóæäåíèåì ãåëèåïîäîáíûõ èîíîâ ñ Z>>I

èç ñîñòîÿíèé 2 1S è 2 3S ïðè ïîãëîùåíèè îäíîãî âûñîêî÷àñòîòíîãî ôîòîíà. Ðàñ÷¸ò ïðîâîäèòñÿ
àíàëèòè÷åñêè â íèçøåì ïîðÿäêå òåîðèè âîçìóùåíèé ïî ìåæýëåêòðîííîìó âçàèìîäåéñòâèþ
â íåðåëÿòèâèñòñêîé îáëàñòè ýíåðãèé ôîòîíà. Â êà÷åñòâå íóëåâîãî ïðèáëèæåíèÿ èñïîëüçîâàëèñü
êóëîíîâñêèå âîëíîâûå ôóíêöèè è êóëîíîâñêàÿ ôóíêöèÿ Ãðèíà. Äèôôåðåíöèàëüíûå è ïîëíûå ñå-
÷åíèÿ èçó÷àåìûõ ïðîöåññîâ âûðàæàþòñÿ ÷åðåç ñîîòâåòñòâóþùèå ñå÷åíèÿ îäíîêðàòíîé
ôîòîèîíèçàöèè. Äëÿ äâîéíîé èîíèçàöèè ïîëó÷åí ýíåðãåòè÷åñêèé ñïåêòð ôîòîýëåêòðîíîâ â êðàåâîé
îáëàñòè ýíåðãèé (îáëàñòü, ãäå p

1
 >> ð

2
, p

1
 è ð

2
 � èìïóëüñû ôîòîýëåêòðîíîâ). Íàéäåíû ïðîñòûå

ñîîòíîøåíèÿ ìåæäó ñå÷åíèÿìè äâîéíîé èîíèçàöèè è èîíèçàöèè ñ âîçáóæäåíèåì.

Abstract
Double ionization and ionization excitation of helium-like ions with Z >> 1 in the 2 1S and 2 3S states

caused by absorption of the high-frequency photon is considered. The calculation is analytically carried
out in the lowest order of the perturbation theory ill electron-electron interaction in nonrelativistic photon
energy region. Coulomb wave functions and Coulomb Green�s function are used as a zero approxima-
tion. Differential and total cross sections of the processes studied are expressed via the corresponding
cross sections for a single photoionization. Energy spectrum of photoelectrons in the boundary energy
region (i.e. for p

1
 >> ð

2
, p

1
 and ð

2
 are the momenta, of photoelectrons) is obtained for double ionization.

The simple relations between cross sections for double ionization and ionization excitation are derived.
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Temperature  Dependence  of  the  Formation  Rates
of  Hydrogen-Helium  Mesic  Molecules  in  Collisions

of  Slow  Hydrogen  Atoms  with  Helium

A. V. Kravtsov, A. I. Mikhailov

Àííîòàöèÿ

Ñêîðîñòè ìîëåêóëÿðíîé ïåðåçàðÿäêè îñíîâíîãî ñîñòîÿíèÿ ìåçîâîäîðîäà íà ÿäðàõ ãåëèÿ
âû÷èñëåíû â ðàìêàõ óëó÷øåííîãî àäèàáàòè÷åñêîãî ïðèáëèæåíèÿ. Ñêîðîñòè ïåðåçàðÿäêè, âû-
÷èñëåííûå äëÿ ðàçëè÷íûõ òåìïåðàòóð, ñðàâíèâàþòñÿ ñ ýêñïåðèìåíòàëüíî èçìåðåííûìè.

Abstract

The rates of the molecular muon transfer from the ground state muonic hydrogen to helium isotopes
arå calculated in improved adiabatic approximation. Results obtained at various temperatures are com-
pared with available experimental data.
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Äâîéíàÿ  èîíèçàöèÿ  è  èîíèçàöèÿ  ñ  âîçáóæäåíèåì
â  êîìïòîíîâñêîì  ðàññåÿíèè  âûñîêîýíåðãåòè÷åñêèõ

ôîòîíîâ  íà  ìåòàñòàáèëüíûõ  ñîñòîÿíèÿõ
ãåëèåïîäîáíûõ  èîíîâ

À. È. Ìèõàéëîâ, È. À. Ìèõàéëîâ

Àííîòàöèÿ

Â ðàáîòå èçó÷àþòñÿ äâîéíàÿ èîíèçàöèÿ è èîíèçàöèÿ ñ âîçáóæäåíèåì â êîìïòîíîâñêîì ðàññåÿíèè
íà ìåòàñòàáèëüíûõ ñîñòîÿíèÿõ ãåëèåïîäîáíûõ èîíîâ. Âû÷èñëåíû ýíåðãåòè÷åñêîå ðàñïðåäåëåíèå
ýëåêòðîíîâ äëÿ äâîéíîé èîíèçàöèè è ïîëíûå ñå÷åíèÿ äëÿ îáîèõ ïðîöåññîâ. Ðàñ÷åò ïðîâîäèëñÿ
â ïåðâîì ïîðÿäêå òåîðèè âîçìóùåíèé ïî ìåæýëåêòðîííîìó âçàèìîäåéñòâèþ ñ êóëîíîâñêèìè
âîëíîâûìè ôóíêöèÿìè â êà÷åñòâå íóëåâîãî ïðèáëèæåíèÿ. Ïîëó÷åííûå ôîðìóëû ïðèìåíèìû òîëüêî
â âûñîêîýíåðãåòè÷åñêîé íåðåëÿòèâèñòñêîé îáëàñòè. Ïðåäïîëàãàåòñÿ, ÷òî Z >> 1,  íî aZ << 1.

Abstract

Double ionization and excitation ionization in Compton scattering on the metastable states
of the He-like ions are studied. The electron energy distribution for double ionization and the total cross
sections for both processes are calculated. The calculation is fulfileed in the first order of the perturbation
theory in the electron-electron interaction with the Coulomb wave functions taken as a zero approxima-
tion. The formulas obtained are valid only in the high-energy nonrelativistic region. It is supposed that
Z >> 1, but aZ << 1.
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Ïîäñ÷åò  ÷èñëà  íåóïîðÿäî÷åííûõ  ðàçáèåíèé
ìíîæåñòâà  íåðàçëè÷èìûõ  îáúåêòîâ

â  çàäà÷àõ  ÿäåðíîé  ôèçèêè

È. À. Ìèòðîïîëüñêèé

Àííîòàöèÿ

Äàí êðàòêèé îáçîð ðåçóëüòàòîâ êîìáèíàòîðíîãî àíàëèçà â çàäà÷å î ðàçìåùåíèÿõ. Ïðåäëîæåíû
ðåêóððåíòíûå ôîðìóëû äëÿ ïîäñ÷¸òà ÷èñëà ðàçìåùåíèè íåðàçëè÷èìûõ îáúåêòîâ ïî
íåóïîðÿäî÷åííîìó ìíîæåñòâó ÿ÷ååê. Ïîñòðîåíî ðàñïðåäåëåíèå äëÿ íåóïîðÿäî÷åííûõ ðàçáèåíèé,
êîòîðîå ñðàâíèâàåòñÿ ñ áèíîìèàëüíûì è äðóãèìè â ïðèëîæåíèè ê çàäà÷àì ÿäåðíîé ôèçèêè.

Abstract

The brief survey of results of the combinatorial analysis in an allocation problem is given. The recur-
rence relations for count of allocations number of identical objects on disordered cells are proposed.
The distribution for disordered partitions is constructed and compared with binomial and other distribu-
tions in the application to problems of nuclear physics.
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Î  ðåøåíèè  ïðîáëåìû  êðàòíîñòè  â  ïðÿìîì  ïðîèçâåäåíèè
íåïðèâîäèìûõ  ïðåäñòàâëåíèé  àëãåáð  su(3)   è  su

q
(3)

ìåòîäîì  äèàãîíàëèçàöèè  ìàòðèö  Ãðàìà.
2.  Ïðèìåíåíèå  ê  ïðÿìîìó  ïðîèçâåäåíèþ  (22)õ(22)

Þ. Ô. Ñìèðíîâ, Þ. È. Õàðèòîíîâ

Àííîòàöèÿ
Ìåòîä äèàãîíàëèçàöèè ìàòðèö Ãðàìà ïðèìåíÿåòñÿ äëÿ ðàñùåïëåíèÿ êðàòíûõ íåïðèâîäèìûõ

ïðåäñòàâëåíèé (ÍÏ) (lm) â ïðÿìîì ïðîèçâåäåíèè äâóõ ÍÏ (22) õ (22) àëãåáð su(3) è su
q
(3). Äëÿ âñåõ

äâóêðàòíûõ HP óäàëîñü ïîëó÷èòü àíàëèòè÷åñêèå âûðàæåíèÿ äëÿ íîðìèðîâî÷íûõ èçîôàêòîðîâ
è ñîîòâåòñòâóþùèõ êîýôôèöèåíòîâ Ðàêà. Äëÿ HP (lm) = (22), èìåþùåãî òðîéíóþ êðàòíîñòü,
ðåçóëüòàòû ïîëó÷åíû òîëüêî äëÿ îáû÷íîé àëãåáðû su(3) (q = 1). Ïðèâåäåííàÿ â ðàáîòå èíôîðìàöèÿ
ñîäåðæèò âñå íåîáõîäèìîå è äîñòàòî÷íîå äëÿ âû÷èñëåíèÿ ïîëíîãî íàáîðà èçîôàêòîðîâ âèäà
á (22) õ (22) || ( lm) ñ.

Abstract
The method of the diagonalization of Gram matrices, suggested at Ref.1, is applied to split multiple

irreducible representations (irreps) (lm) in the direct product (22) x (22) of two identical irreps of su(3)
and su

q
(3) algebras. The explicit analytical expressions for normalizing isofactors and associate Racah

coefficients are obtained for all double degenerate irrep (lm). The complete set of closed results
for the triple degenerate irrep (lm) = (22) is found only in the classical limit q = 1. The results, given in this
paper, are necessary and sufficient to calculate all isofactors of the form á (22) õ (22) || ( lm) ñ for su(3)
and su

q
(3) algebras.
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Breakup  of  Exotic  Nuclei  and
Correlations  of  Halo  Neutrons

G. D. Alkhazov

Àííîòàöèÿ
Ïîêàçàíî, ÷òî ñå÷åíèÿ ÿäåðíîé ôðàãìåíòàöèè è êóëîíîâñêîé äèññîöèàöèè ýêçîòè÷åñêèõ ÿäåð

çàâèñÿò îò êîððåëÿöèé ìåæäó íåéòðîíàìè ãàëî, è ïîýòîìó ýêñïåðèìåíòàëüíûå ñå÷åíèÿ äàííûõ
ïðîöåññîâ ìîãóò ñëóæèòü èñòî÷íèêîì èíôîðìàöèè îá ýòèõ êîððåëÿöèÿõ. Íåäàâíî ïîëó÷åííûå
äàííûå ïî êóëîíîâñêîé äèññîöèàöèè ÿäåð 6He, â ñî÷åòàíèè ñ äàííûìè ïî óïðóãîìó ðàññåÿíèþ
ïðîòîíîâ, ïîçâîëÿþò ñäåëàòü âûâîä î òîì, ÷òî äâèæåíèå íåéòðîíîâ ãàëî â ÿäðå 6He ñóùåñòâåííî
êîððåëèðîâàíî, òàê ÷òî ðàçìåð äèíåéòðîííîãî êëàñòåðà, â ÷àñòíîñòè, ðàâåí 2.0±0.5 ôì.

Abstract
We show that cross sections for nuclear fragmentation and Coulomb dissociation depend essentially

on the correlation between halo neutrons, and thus the experimental data for the given processes may
serve as a source of information on this correlation. The recently obtained data on the Coulomb dissocia-
tion of 6He, when combined with the data on the proton elastic scattering, have allowed us to conclude
that the motion of the halo neutrons in 6He is significantly correlated, the size of the dineiutron cluster,
in particular, being 2.0±0.5 fm.
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