
Î  ðåøåíèè  ïðîáëåìû  êðàòíîñòè  â  ïðÿìîì  ïðîèçâåäåíèè
íåïðèâîäèìûõ  ïðåäñòàâëåíèé  àëãåáð  su(3)  è  suq(3)

ìåòîäîì  äèàãîíàëèçàöèè  ìàòðèö  Ãðàìà

Þ. Ô. Ñìèðíîâ, Þ. È. Õàðèòîíîâ

Àííîòàöèÿ
Îïèñàí ìåòîä ðåøåíèÿ ïðîáëåìû êðàòíîñòè â ïðÿìîì ïðîèçâåäåíèè íåïðèâîäèìûõ ïðåäñòàâ-

ëåíèé àëãåáð su(3) è su
q
(3), êîòîðûé îñíîâàí íà äèàãîíàëèçàöèè ìàòðèöû Ãðàìà äëÿ íàáîðà

ïåðâîíà÷àëüíî íåîðòîíîðìèðîâàííûõ âåêòîðîâ. Íà ïðèìåðå ïðÿìîãî ïðîèçâåäåíèÿ (11)õ(11) ïî-
êàçàíî, ÷òî ýòîò ìåòîä åñòåñòâåííûì îáðàçîì ðåøàåò çàäà÷ó ðàñùåïëåíèÿ âûðîæäåííûõ íåïðè-
âîäèìûõ ïðåäñòàâëåíèé êâàíòîâîé àëãåáðû su

q
(3), ïðèâîäÿ ê äîñòàòî÷íî ýëåãàíòíûì àíàëèòè-

÷åñêèì âûðàæåíèÿì äëÿ êîýôôèöèåíòîâ Âèãíåðà ïðè íåáîëüøèõ çíà÷åíèÿõ êðàòíîñòè âûðîæäå-
íèÿ. Íàéäåííûå êîýôôèöèåíòû Âèãíåðà ñðàâíèâàþòñÿ ñ ðåçóëüòàòàìè êàíîíè÷åñêîé ïðîöåäóðû
Áèäåíõàðíà-Ëàóêà-Õåõòà.

  Abstract
The  method of the splitting of multiple irredusible representations in the direct product of two irreduc-

ible representations of the su(3) and su
q
(3) algebras by diagonalization of Gram matrices is described.

Its application to the concrete direct product (11)õ(11) shows that this approach solves successfully
the outer multiplicity problem, giving the analytical expressions for the su

q
(3) Wigner coefficients at

small multiplicities. The comparison of this method with the canonical procedure of Biedenharn-Louck-
Hecht is done.
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The  Angular  Distributions  of  Light  Projectile  Fragments
in  Deep  Inelastic  Pb+Em  Interactions  at  160  A GeV

F. G. Lepekhin, O. V. Levitskaya, D. M. Seliverstov, B. B. Simonov

Aííîòàöèÿ
Â ýìóëüñèè, îáëó÷åííîé èîíàìè ñâèíöà ñ ýíåðãèåé 160 À ÃýÂ (ÑÅRN), â ñîáûòèÿõ, íå ñîäåðæà-

ùèõ òÿæåëûõ ôðàãìåíòîâ, â ïëîñêîñòè ýìóëüñèè èçìåðåíû óãëû ìåæäó ôðàãìåíòàìè ñ Z=2-4.
Èç ýòèõ èçìåðåíèé ïîëó÷åíà îöåíêà êîíñòàíòû íîðìàëüíîãî ðàñïðåäåëåíèÿ óãëîâ j ïðîåêöèé
èìïóëüñîâ  ôðàãìåíòîâ íà ïëîñêîñòü ýìóëüñèè ñ íàïðàâëåíèåì âåêòîðà èìïóëüñà ïåðâè÷íîãî
ÿäðà sj=(0.37±0.02) ìðä. Ýòîìó ñîîòâåòñòâóåò âåëè÷èíà s0=(121±6) ÌýÂ/ñ, õàðàêòåðèçóþùàÿ èì-
ïóëüñíîå ðàñïðåäåëåíèå íóêëîíîâ â ñâèíöå, êîòîðàÿ ñîãëàñóåòñÿ ñ âåëè÷èíîé, îæèäàåìîé
èç ãðàíè÷íîãî èìïóëüñà Ôåðìè ÿäðà ñâèíöà. Â ðàñïðåäåëåíèè óãëîâ ìåæäó ôðàãìåíòàìè ñ Z=2
â îáëàñòè ìàëûõ âåëè÷èí (<0.1 ìðä) îáíàðóæåí ïèê, îáóñëîâëåííûé íàëè÷èåì êàíàëà  8Âå®2a,
ïðè÷åì äîëÿ òàêèõ a - ÷àñòèö ñîñòàâëÿåò (13±2)% îò èõ ïîëíîãî ÷èñëà â ýêñïåðèìåíòå.

Abstract
In nuclear emulsion exposed at CERN by lead projectile at 160 A GeV the pair angles between

fragments with Z=2-4 in emulsion plane in events, which did not conclude heavy fragments, have been
measured.The constant of normal distribution of angles j of fragment momentum projection onto emul-
sion plane with respect to initial projectile momentum

  
p

o
 is found to be sj=(0.37±0.02) mrad.

The corresponding value s0=(121±6) MeV/c of nucleon momentum distribution in lead nucleus coin-
cides with value, expected from Fermi momentum for this nucleus. The peak of  8 Be®2a is presented
in the pair angle distribution of double-charged fragments in the low angular region (<0.1 mrad).
The fraction of decay a - particles in our experiment is found to be (13±2)% of their whole number.
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Luminescence Spectra  and  Kinetics  of  Disordered  Solid  Solutions

A. Klochikhin, A. Reznitsky, S. Permogorov, T. Breitkopf, M. Grun,
M. Hetterich, C. Klingshirn, V. Lyssenko, W. Langbein, J. M. Hvam

Àííîòàöèÿ
Ýêñïåðèìåíòàëüíî è òåîðåòè÷åñêè èññëåäîâàíû íèçêîòåìïåðàòóðíûå ñïåêòðû è êèíåòèêà ëþ-

ìèíåñöåíöèè òâåðäûõ ðàñòâîðîâ ïðè èìïóëüñíîì âîçáóæäåíèè. Ïðåäñòàâëåíû ìîäåëüíûå ðàñ-
÷åòû êîíòóðà ïîëîñû ëþìèíåñöåíöèè, âîçíèêàþùåé ïðè ðåêîìáèíàöèè ýêñèòîíîâ ëîêàëèçîâàí-
íûõ â ïîòåíöèàëüíûõ ÿìàõ ñëó÷àéíîãî ïîòåíöèàëà òâåðäîãî ðàñòâîðà. Ñ ïîìîùüþ êîíòèíóàëü-
íîé òåîðèè ïðîòåêàíèÿ îïòè÷åñêè àêòèâíûå ñîñòîÿíèÿ õâîñòà ïîëîñû îñíîâíîãî ñîñòîÿíèÿ ýêñè-
òîíà ïîäðàçäåëÿþòñÿ íà äâà òèïà. Áîëüøàÿ ÷àñòü ñîñòîÿíèé, îòâåòñòâåííûõ çà ïîãëîùåíèå, ïðè-
íàäëåæèò ñîñòîÿíèÿì ïåðêîëÿöèîííîãî êëàñòåðà. Ýêñèòîí, çàíèìàÿ òàêîå ñîñòîÿíèå, ñïîñîáåí
ïåðåìåùàòüñÿ ïî êðèñòàëëó. Òîëüêî îòíîñèòåëüíî íåáîëüøàÿ ãðóïïà �ðàäèàöèîííûõ� ñîñòîÿíèé
ôîðìèðóåò ïîëîñó ñòàöèîíàðíîé ëþìèíåñöåíöèè. �Ðàäèàöèîííûìè� ñ÷èòàþòñÿ ñîñòîÿíèÿ, êîòî-
ðûå èçîëèðîâàíû â ïðîñòðàíñòâå è ïîýòîìó íå èìåþò ïóòåé  äëÿ áåçûçëó÷àòåëüíûõ ïåðåõîäîâ â
íèæåëåæàùèå ñîñòîÿíèÿ õâîñòà. Ïîêàçàíî,÷òî àíàëèç ýêñèòîí-ôîíîííîãî âçàèìîäåéñòâèÿ äàåò
èíôîðìàöèþ î õàðàêòåðå ëîêàëèçàöèè ýêñèòîíîâ. Ïðåäëîæåííàÿ ìîäåëü õîðîøî îïèñûâàåò ýê-
ñïåðèìåíòàëüíûå ñïåêòðû CdS

(1-C)
Se

C
 è ZnSe

(1-C)
Te

C
 ïðè ñòàöèîíàðíîì âîçáóæäåíèè. Ïîêàçàíî,

÷òî èçìåíåíèå êîíòóðà ïîëîñû ëþìèíåñöåíöèè ïðè èìïóëüñíîì âîçáóæäåíèè ïðîèñõîäèò âñëåä-
ñòâèå ïåðåðàñïðåäåëåíèÿ çàñåëåííîñòè ìåæäó ïîäâèæíûìè è �ðàäèàöèîííûìè� ñîñòîÿíèÿìè.
Ïðåäñòàâëåíû ðåçóëüòàòû èñññëåäîâàíèÿ çàòóõàíèÿ èíòåãðàëüíîé èíòåíñèâíîñòè ïîëîñû ëþìè-
íåñöåíöèè ýêñèòîíîâ â øèðîêîì èíòåðâàëå âðåìåí 0.2-450 ns. Ïîêàçàíî, ÷òî íàáëþäàåìàÿ êèíå-
òèêà ìîæåò áûòü îïèñàíà êàê ïðîöåññ ðåëàêñàöèè ðçäåëåííûõ ïàð, êîòîðûé çàêàí÷èâàåòñÿ îáðà-
çîâàíèåì è âûñâå÷èâàíèåì ëîêàëèçîâàííîãî ýêñèòîíà. Ïðè âîçáóæäåíèè íèæå ïîðîãà ïîäâèæíî-
ñòè ýòîò ïðîöåññ ìîæåò áûòü ñâÿçàí ñ òóííåëèðîâàíèåì ëîêàëèçîâàííûõ ýëåêòðîíîâ ê ëîêàëèçî-
âàííûì äûðêàì, à ïðè ìåæçîííîì âîçáóæäåíèè � ñ äèôôóçèåé ïîäâèæíûõ ýëåêòðîíîâ
ê ëîêàëèçîâàííûì äûðêàì.

Abstract
We have studied both theoretically and experimentally the luminescence spectra and kinetics

of crystalline, disordered solid solutions after pulsed excitation. First, we present the model calculations
of the steady-state luminescence band shape caused by recombination of excitons localized in
the wells of random potential induced by disorder. Classification of optically active tail states of the main
exciton band into two groups is proposed. The majority of the states responsible for the optical absorp-
tion corresponds to the group of extended states belonging to the percolation cluster whereas only
a relatively small group of �radiative�

 
states forms the steady state luminescence band. The continuum

percolation theory is applied to distinguish the �radiative� localized states which are isolated in space
and have no ways for nonradiative transitions along the tail states. It is found that the analysis of
the exciton-phonon interaction gives the information about the character of the localization of excitons.
We have shown that the model used describes quite well the experimental cw spectra of CdS

(1-c)
Se

c

and ZnSe
(1-c)

Te
c
 solid solutions. Further, the experimental results are presented for the temporal evolu-

tion of the luminescence band. It is shown that the changes of band shape with time come from
the interplay of population dynamics of extended states and spatially isolated �radiative� states. Finally,
the measurements of the decay of the spectrally integrated luminescence intensity at long delay times
are presented. It is shown that the observed temporal behaviour can be described in terms of relaxation
of separated pairs followed by subsequent exciton formation and radiative recombination. Electron
tunnelling processes are supposed to be responsible for the luminescence in the long time limit
at excitation below the exciton mobility edge. At excitation by photons with higher energies the diffusion
of electrons can account for the observed behaviour of the luminescence.
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Ïîèñê  SIMPs  ñ  ïîìîùüþ  ïîëóïðîâîäíèêîâûõ  äåòåêòîðîâ
íà  ïîâåðõíîñòè  Çåìëè

À. Â. Äåðáèí, À. È. Åãîðîâ, Ñ. Â. Áàõëàíîâ, Â. Í. Ìóðàòîâà

Àííîòàöèÿ

Èçìåðåíû è ïðîàíàëèçèðîâàíû ñïåêòðû ñèãíàëîâ îò êðåìíèåâîãî è ãåðìàíèåâîãî ïîëóïðî-
âîäíèêîâûõ äåòåêòîðîâ íà óðîâíå ìîðÿ ïðè ðàçíûõ âàðèàíòàõ ïàññèâíîé è àêòèâíîé çàùèòû.
Ïîëó÷åíû íîâûå îãðàíè÷åíèÿ íà âîçìîæíûå ìàññû  è ñå÷åíèÿ ðàññåÿíèÿ ñèëüíîâçàèìîäåéñòâó-
þùèõ ìàññèâíûõ ÷àñòèö.

Àbstract

Spectra obtained by silicon and germanium detectors inside passive and active shielding at sea level
are analysed. New limits on the possible masses and cross-sections of strongly interacting massive
particles are presented.
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Test  of  the  Quantum  Chaoticity Criterion
for  Diamagnetic  Kepler  Problem

V. E. Bunakov, I. B. Ivanov, R. B. Panin

 Aííîòàöèÿ

Ðàíåå ïðåäëîæåííûé êîëè÷åñòâåííûé êðèòåðèé êâàíòîâîé õàîòè÷íîñòè, çàèìñòâîâàííûé
èç òåîðèè ðåçîíàíñîâ êîìïàóíä-ÿäðà, èñïîëüçóåòñÿ äëÿ àíàëèçà êâàíòîâîé  äèàìàãíèòíîé çàäà-
÷è Êåïëåðà (äâèæåíèå áåññïèíîâîé çàðÿæåííîé ÷àñòèöû â êóëîíîâñêîì è îäíîðîäíîì ìàãíèò-
íîì ïîëå).

Abstract

The earlier suggested criterion of quantum chaoticity, borrowed from the nuclear compound reso-
nance theory, is used in the analysis of the quantum  diamagnetic Kepler problem (the spinless charged
particle motion in the Coulomb and homogenious magnetic fields).

Ïðåïðèíò N2255, 9.07.1998ã., àíãë.òåêñò.
E-mail: vadim.bunakov@pobox.spbu.ru



Îáùèå  âîïðîñû  ñîçäàíèÿ  êîìïëåêñà  àïïàðàòíî-ïðîãðàììíîãî
îáåñïå÷åíèÿ  ýêñïåðèìåíòàëüíîé  óñòàíîâêè  ÐÀÑÏÀÄ-2.  Ýëåêòðîííîå
îáåñïå÷åíèå  ñèñòåìû  èçìåðåíèÿ  ïðîöåññà  áåòà-ðàñïàäà  íåéòðîíà

À. Â. Âàñèëüåâ, Þ. Ï. Ðóäíåâ, À. Ï. Ñåðåáðîâ,
À. Í. Áàæåíîâ, Â. Â. Ìàð÷åíêîâ, Â. À. Ñîëîâåé

Aííîòàöèÿ

Ïðèâåäåíû îñíîâíûå ôèçè÷åñêèå äàííûå ýêñïåðèìåíòàëüíîé óñòàíîâêè ÐÀÑÏÀÄ-2 è îáùèå
ñâåäåíèÿ î êîìïëåêñå àïïàðàòíî-ïðîãðàììíîãî îáåñïå÷åíèÿ ýêñïåðèìåíòà.

  Ðàññìîòðåíà îðãàíèçàöèÿ îò òåñòîâîãî äî ïîëíîìàñøòàáíîãî âàðèàíòà ýëåêòðîííîãî îáåñ-
ïå÷åíèÿ ñèñòåìû èçìåðåíèÿ ïðîöåññà áåòà-ðàñïàäà íåéòðîíà (ñèñòåìû èçìåðåíèÿ, ðåãèñòðà-
öèè, ïðåäâàðèòåëüíîé îáðàáîòêè è ïðåäñòàâëåíèÿ ôèçè÷åñêîé èíôîðìàöèè).

  Îòìå÷åíà âîçìîæíîñòü èñïîëüçîâàíèÿ ïðåäñòàâëåííîé îðãàíèçàöèè èçìåðèòåëüíîé ñèñòå-
ìû â äðóãèõ ïðîåêòàõ ÎÍÈ ÏÈßÔ, â ÷àñòíîñòè, â ïðîåêòàõ ïî ñîçäàíèþ ïðèáîðîâ äëÿ çàäà÷
ýêñïåðèìåíòàëüíûõ èññëåäîâàíèé â îáëàñòè ôèçèêè êîíäåíñèðîâàííîãî ñîñòîÿíèÿ.

Abstract

Paper presents main physical data for experimental installation RASPAD-2 and general infomation
on the complete hardware and software provisions of the experiment.

An architecture of multichannel-multidetector data acquisition system for neutron beta-decay is con-
sidered from test instance up to the full-scale case (signal processing, particle identification, data pre-
processing and presentation of physical information).

Additionally it is noted the possibility to use such an architecture decision in other projects at PNPI,
in particular, in projects for condensed matter investigations.

Ïðåïðèíò N2256, 9.07.1998ã.
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Èññëåäîâàíèå  ïàðàìåòðîâ  óãëîâîãî  ðàñïðåäåëåíèÿ  ôîòîýëåêòðîíîâ
â ðåëÿòèâèñòñêîì  êâàäðóïîëüíîì  ïðèáëèæåíèè

Ì. Á. Òðæàñêîâñêàÿ, Þ. È. Õàðèòîíîâ

Aííîòàöèÿ

 Â ðàáîòå âûïîëíåíû ðåëÿòèâèñòñêèå ðàñ÷åòû ïàðàìåòðîâ óãëîâîãî ðàñïðåäåëåíèÿ ôîòîýëåê-
òðîíîâ b, g  è d â êâàäðóïîëüíîì ïðèáëèæåíèè äëÿ ðÿäà àòîìîâ â îáëàñòè êèíåòè÷åñêèõ ýíåðãèé
ôîòîýëåêòðîíà 5 ýÂ £ Å

k 
£ 50000 ýÂ è èññëåäîâàíû îñîáåííîñòè ïîâåäåíèÿ ýòèõ ïàðàìåòðîâ.

Èñïîëüçóåìûå â ðàñ÷åòàõ ýëåêòðîííûå âîëíîâûå ôóíêöèè êàê íà÷àëüíîãî, òàê è êîíå÷íîãî ñî-
ñòîÿíèé,  âû÷èñëåíû ìåòîäîì Äèðàêà-Ôîêà ñ ïîëíûì ó÷åòîì îáìåííîãî âçàèìîäåéñòâèÿ è ñ ó÷å-
òîì äûðêè, îáðàçóþùåéñÿ â ïðîöåññå ôîòîèîíèçàöèè. Èçó÷åíà çàâèñèìîñòü ïàðàìåòðîâ b, g  è d
îò âûáîðà àòîìíîé ìîäåëè. Ïîêàçàíî, ÷òî âî âñåõ ñëó÷àÿõ ðàçëè÷èÿ â çíà÷åíèÿõ ýòèõ ïàðàìåò-
ðîâ ìîãóò áûòü ñóùåñòâåííû ïðè ìàëûõ çíà÷åíèÿõ Å

k
 < 500 ýÂ, à òàêæå â òåõ îáëàñòÿõ,

ãäå âåëè÷èíà ïàðàìåòðîâ ñòàíîâèòñÿ ìàëîé, ìåíÿÿ ñâîé çíàê. Ïðîâåäåíî ñðàâíåíèå ñ íåðåëÿòè-
âèñòñêèìè ðàñ÷åòàìè. Ïîëó÷åíî,÷òî ðåçóëüòàòû íàøèõ ðåëÿòèâèñòñêèõ ðàñ÷åòîâ íåäèïîëüíûõ
ïàðàìåòðîâ g  è d äëÿ 2p îáîëî÷åê àòîìà Kr ëó÷øå ñîãëàñóþòñÿ ñ èìåþùèìèñÿ ýêñïåðèìåíòàëü-
íûìè äàííûìè,÷åì ðàíåå âûïîëíåííûå íåðåëÿòèâèñòñêèå âû÷èñëåíèÿ ñ ïðèáëèæåííûì  ó÷åòîì
îáìåíà è áåç ó÷åòà äûðêè.

Abstract

Relativistic calculations of the parameters b, g  and d of the photoelectron angular distribution for
a number of atoms in the photoelectron energy region, 5 eV £ Å

k 
£ 50000 eV, have been carried out

by the use of the quadrupole approximation. Peculiarities of the parameters behaviour are discussed.
The calculations have been performed using the Dirac-Fock electron wave functions, the exchange
interaction being included without any approximations both for the interaction between bound electrons
and the interaction between bound and free electrons. The hole resulting in the photoionization process,
has been taken into account. Influence of the atomic model on the angular distribution parameters
is considered. The differences in the magnitude of the parameters calculated by the use of different
models are shown to be essential at small photoelectron energies Å

k
 < 500 eV and at the energies

where parameters become small due to the change of sign.  The comparison with nonrelativistic
calculations is performed. The results of our relativistic calculations of nondipolar parameters g and d
for the 2p shell of krypton agree with available experimental data better than previous nonrelativistic
calculations which take into account the exchange interaction approximately and do not allow  for
the hole.
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Crystal  and  Magnetic  Structures  of  Compounds
from  Melilite  Group  with  3d-ions

I. V. Golosovsky, E. A. Kelberg, O. P. Smirnov

Àííîòàöèÿ

Íåéòðîíîãðàôè÷åñêèì ìåòîäîì îïðåäåëåíû ñòðóêòóðíûå ïàðàìåòðû, êàòèîííîå
ðàñïðåäåëåíèå, õàðàêòåð ìàãíèòíîãî óïîðÿäî÷åíèÿ è âåëè÷èíû ìàãíèòíîãî ìîìåíòà â íåêîòîðûõ
ñîåäèíåíèÿõ ñî ñòðóêòóðîé ìåëèëèòà, cîäåðæàùèõ 3d-èîíû. Â ñîåäèíåíèÿõ ñ èîíîì Fe3+ îáíàðóæåí
ôåððîìàãíèòíûé ïîðÿäîê, ïðè÷åì ìàãíèòíûé ìîìåíò îêàçàëñÿ ñóùåñòâåííî ìåíüøå, ÷åì äëÿ
ñâîáîäíîãî èîíà. Â ñîåäèíåíèè ñ èîíîì Ñî2+ îáíàðóæåíî àíòèôåððîìàãíèòíîå óïîðÿäî÷åíèå
â ïëîñêîñòÿõ à-b è ôåððîìàãíèòíîå ìåæäó ïëîñêîñòÿìè. Â ñîåäèíåíèè ñ Mn2+ äàæå ïðè ãåëèåâûõ
òåìïåðàòóðàõ íàáëþäàëñÿ òîëüêî áëèæíèé ìàãíèòíûé ïîðÿäîê.

Abstract

The crystal structure parameters, cation distribution, type of magnetic order and magnetic moments
values were determined by neutron powder diffraction method in the compounds with melilite  structure
containing different 3d-ions. In melilites with Fe3+ ion the ferromagnetic order was found with  magnetic
moment highly reduced comparing with free ion value. The antiferromagnetic ordering in the a-b planes
and ferromagnetic ordering between planes was observed in the melilite with Co2+. And in melilite with
Mn2+ the magnetic short-range ordering was detected only at liquid helium temperatures.

Ïðåïðèíò N 2258, 4.08.1998ã.
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Ïðèáîð  äëÿ  èçìåðåíèÿ  íàòÿæåíèÿ  ïðîâîëîê
â  äåòåêòîðàõ  çàðÿæåííûõ  ÷àñòèö

À. À. Âàñèëüåâ, Ñ. Ì. Êîçëîâ, Í. Í. ×åðíîâ

Àííîòàöèÿ

Â íàñòîÿùåé ðàáîòå ïðåäëàãàåòñÿ ïðèáîð äëÿ îïðåäåëåíèÿ íàòÿæåíèÿ ïðîâîëîê â äåòåêòîðàõ
çàðÿæåííûõ ÷àñòèö íà îñíîâå ìåòîäà èçìåðåíèÿ ðåçîíàíñíîé ÷àñòîòû ìåõàíè÷åñêèõ êîëåáàíèé
ñòðóíû íà ïåðâîé ãàðìîíèêå. Îñîáåííîñòüþ ïðèáîðà ÿâëÿåòñÿ ìèêðîïðîöåññîðíîå óïðàâëåíèå.
Ìèêðîïðîöåññîð ïî çàäàííîé ïðîãðàììå óïðàâëÿåò ðåçîíàíñíûìè êîëåáàíèÿìè è èçìåðÿåò
èõ ÷àñòîòó.

Abstract

For the measuring of the wire tension in the charged particles detectors we propose the device
based on the method of the defining the resonance frequency of the mechanical vibrations of the wire.
The main feature of the set is the microprocessor control. Microprocessor creates the resonance con-
ditions for the wire and simultaneously measures the basic resonance frequency.

Ïðåïðèíò N2259, 3.08.1998 ã.
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Two  Dimensional  On-line  Monitor
of  the  Atomic  Hydrogen (Deuterium)  Flow

A. Vassiliev

Àííîòàöèÿ

Íàñòîÿùàÿ ðàáîòà âûïîëíåíà â ðàìêàõ ðàçâèòèÿ èñòî÷íèêà ïîëÿðèçîâàííîãî âîäîðîäà (äåé-
òåðèÿ). Èñòî÷íèê ïîëÿðèçîâàííûõ àòîìîâ (atomic beam source � ABS) ðàçðàáàòûâàåòñÿ äëÿ  ANKE
ñïåêòðîìåòðà íà íàêîïèòåëüíîì êîëüöå óñêîðèòåëÿ COSY-Jülich.  Ìîíèòîð àòîìàðíûõ
ïó÷êîâ � îäèí èç îñíîâíûõ èíñòðóìåíòîâ ñîçäàíèÿ âûñîêîèíòåíñèâíîãî è õîðîøî ñêîëëèìèðî-
âàííîãî àòîìíîãî ïó÷êà.

Èäåÿ ìîíèòîðà îñíîâàíà íà èçìåðåíèè òåïëà ðåêîìáèíàöèè âîäîðîäíûõ àòîìîâ íà ïîâåðõíîñòè
òîíêèõ ìåòàëëè÷åñêèõ ïðîâîëîê. Äâóìåðíàÿ ñòðóêòóðà äàåò âîçìîæíîñòü óñòàíîâèòü
ðàñïðåäåëåíèå ïëîòíîñòè àòîìàðíîãî ïîòîêà â ïëîñêîñòè, ïåðïåíäèêóëÿðíîé ïó÷êó.

 Abstract

 The present work is made in the frame of the development of the polarized atomic beam source
(ABS), which is under construction for the ANKE spectrometer in the COSY-Jülich accelerator and
storage ring. The monitor of the atomic hydrogen (or deuterium) flow is one of the main devises for
the creation of the high intensity atomic beam.

Monitor is based on the measuring of the hydrogen recombination heating of the thin metal wires.
Two dimensional structure of the wires gives a possibility to estimate the density of the flow in
the perpendicular to the beam cross section.

Ïðåïðèíò N2260, 3.08.1998 ã., àíãë. òåêñò.
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Ìóëüòèïðîöåññîðíàÿ   ìàñøòàáèðóåìàÿ   ïëàòôîðìà
äëÿ  îáðàáîòêè  ñèãíàëîâ  è  äàííûõ

â  ðåàëüíîì  âðåìåíè  íà  áàçå  ñòàíäàðòà  VME

À. Í. Áàæåíîâ, È. Â. Äüÿêîâ, Â. Â. Ìàð÷åíêîâ,
Â. À. Ñîëîâåé, Å. Â. Øóëüãèíà, Ì. À. Þãàëäèí

Àííîòàöèÿ

Ïðåäñòàâëåíû ïîäõîä ê ïðèìåíåíèþ öèôðîâûõ ñèãíàëüíûõ ïðîöåññîðîâ â ýêñïåðèìåíòàõ,
òðåáóþùèõ îáðàáîòêè ñèãíàëîâ è äàííûõ â ïðîöåññå èçìåðåíèé, è ðåàëèçàöèÿ âû÷èñëèòåëÿ
ðåàëüíîãî âðåìåíè â ðàìêàõ ïðèáîðíîé ïðîãðàììû ÎÀÝÐ ÎÍÈ ÏÈßÔ â ñòàíäàðòå VME.

 Îïèñàíà àðõèòåêòóðà 3-ïðîöåññîðíîãî âû÷èñëèòåëÿ ðåàëüíîãî âðåìåíè íà îñíîâå ïðîöåññîðîâ
ADSP-21060 ñ ïðîèçâîäèòåëüíîñòüþ äî 360 Mflops â ñòàíäàðòå VME-6U. Ïðåäóñìîòðåíà
èíòåãðàöèÿ äî 6 âû÷èñëèòåëåé ÷åðåç ëîêàëüíóþ øèíó (îðãàíèçîâàííóþ íà ðàçúåìå P2 VME øèíû)
â åäèíóþ ìóëüòèïðîöåññîðíóþ ñèñòåìó ñ îáùåé âû÷èñëèòåëüíîé ìîùíîñòüþ äî 2.1 Gflops.

Îòìå÷åíà ïåðñïåêòèâà ïåðåõîäà íà èñïîëüçîâàíèå ïðîöåññîðîâ  ADSP-21160, ÷òî ïîçâîëèò
èìåòü ïðîèçâîäèòåëüíîñòü íà âû÷èñëèòåëü äî 1.8 Gflops è äëÿ ñèñòåìû èç 6 âû÷èñëèòåëåé äî
10.8 Gflops.

Abstract

 We present an approach of use of digital signal processors (DSP) for the  researches that need to
process signals and data at the time of measurements and its implementation within VME integrated
instrumentation programme in Automation Department of Neutron Research Division in PNPI.

  An architecture of VME-6U board for real-time purposes is described, based upon 3 ADSP-21060
processors, with  360 MFlops peak performance. Integration of such a board into  multiboard systems
up to  6 board�s (via local bus) provides 2.1 GFlops peak performance. Local bus is organized via P2
connector of VME bus.

A migration to use of code-compatible ADSP-21160 processor will provide performance up to
1.8 Gflops per board and up to 10.8  Gflops for systems for 6 boards.

Ïðåïðèíò N2261, 17.08.1998ã.
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Measurements  of  Coordinate   Along  Straw  Detectors
with  Resistive  Anode  Wires

V. Baturin, G. Chiefari, C. Gatto, M. Napolitano, G. Saracino

Àííîòàöèÿ

 Â ðàáîòå ïðåäñòàâëåíû ðåçóëüòàòû èçìåðåíèÿ êîîðäèíàò âäîëü ÑÒÐÎ-äåòåêòîðîâ
ñ ðåçèñòèâíûìè è íîðìàëüíûìè àíîäíûìè ïðîâîëîêàìè. Èñïîëüçîâàëàñü óñòàíîâêà èç
32 äðåéôîâûõ êàìåð äëèíîé 120 ñì, îáëó÷àåìûõ êîëëèìèðîâàííûì èñòî÷íèêîì ôîòîíîâ  55Fe
è êîñìè÷åñêèìè ëó÷àìè. Îáíàðóæåíî, ÷òî ïðè èçìåðåíèè ïðîäîëüíîé êîîðäèíàòû ìåòîäîì
ðàçäåëåíèÿ çàðÿäà äîñòèãàåòñÿ òî÷íîñòü èçìåðåíèÿ  0,26 ñì, ÷òî çíà÷èòåëüíî ëó÷øå òî÷íîñòè
ìåòîäà âðåìåííîãî èíòåðâàëà ñèãíàëîâ ñ îáîèõ êîíöîâ äåòåêòîðà (0,7-1,3 ñì).  Èçìåðåíî òàêæå
ðàçðåøåíèå äðåéôîâûõ ÑÒÐÎ-äåòåêòîðîâ â çàâèñèìîñòè îò ïðîäîëüíîé êîîðäèíàòû
ñ ìèíèìàëüíûì çíà÷åíèåì îêîëî 70 ìèêðîìåòðîâ â ñåðåäèíå äåòåêòîðà.

Abstract

We present results of particle location along straw detectors using installation of 32 detectors 120 cm
long irradiated by collimated 5.9 KeV photon beam, cosmic rays and 450 MeV/c pion beam. Charge
division method was found to provide resolution up to 0.26 cm.  This valie is far better than the resolution
of the time difference method (0.7-1.3 cm). The minimum drift distance resolution  70 mm was observed
for  the detectors with the anode wires of normal resistance and high resistance as well.

Ïðåïðèíò N2262, 18.08.1998ã., àíãë. òåêñò.
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Ñàìîîðãàíèçàöèÿ  êðèòè÷åñêîãî  ñîñòîÿíèÿ
â  îäíîìåðíîì  ìíîãîêîíòàêòíîì  ÑÊÂÈÄå

Ñ. Ë. Ãèíçáóðã,  Í. Å. Ñàâèöêàÿ

Àííîòàöèÿ

Â íàñòîÿùåé ðàáîòå ìû èçó÷èëè êðèòè÷åñêîå ñîñòîÿíèå îäíîìåðíîãî ãðàíóëèðîâàííîãî ñâåðõ-
ïðîâîäíèêà (îäíîìåðíîãî ìíîãîêîíòàêòíîãî ÑÊÂÈÄà), èñõîäÿ èç ñèñòåìû  äèôôåðåíöèàëüíûõ
óðàâíåíèé äëÿ êàëèáðîâî÷íî-èíâàðèàíòíîé ðàçíîñòè ôàç, è óñòàíîâèëè, ÷òî îíî ÿâëÿåòñÿ ñàìî-
îðãàíèçîâàííûì . Ìû òàêæå  ïîêàçàëè, ÷òî çàäà÷è  î ñàìîîðãàíèçàöèè â ìîäåëè �êó÷è ïåñêà�
è â ãðàíóëèðîâàííîì ñâåðõïðîâîäíèêå ïðèíàäëåæàò îäíîìó êëàññó óíèâåðñàëüíîñòè.

Abstract

In the present paper, using the system of differential equations for gauge-invariant phase differ-
ences, we study the critical state in 1D multijunction SQUID and find that this state is self-organized.
We also demonstrate that the problems of  self-organization for granular superconductors and for �sand
pile� model belong to the same universality class.
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Satellite  Fission  Processes  in  Heavy  Nuclei

G. E. Solyakin, A. V. Kravtsov

Àííîòàöèÿ

Äâóõ è òðåõòåëüíûå êîëëèíåàðíûå ðàñïàäû òÿæåëûõ ÿäåð ìîãóò ðàññìàòðèâàòüñÿ

êàê ðàçíîâèäíîñòè îäíîãî è òîãî æå ïðîöåññà ZZZZ
MMMM

2310
2310 ++® . Îñíîâíîé áèíàðíûé

ïðîöåññ  äîëæåí ñîïðîâîæäàòüñÿ ñàòåëëèòíûìè ïðîöåññàìè, ñâîéñòâà êîòîðûõ îïðåäåëÿþòñÿ
âåëè÷èíîé çàðÿäà Z

3
 
òðåòüåãî âíóòðåííåãî îñêîëêà. Áûñòðîòà ðàçëåòà âíåøíèõ îñêîëêîâ

îêàçûâàåòñÿ âàæíîé õàðàêòåðèñòèêîé äëÿ ïîÿâëåíèÿ ìàëîïîäâèæíûõ ÿäåðíûõ ôðàãìåíòîâ ïðè
ìíîãîòåëüíûõ ðàñïàäàõ òÿæåëûõ ÿäåð.

Abstract

Two- and three- body disintegrations of heavy nuchei could be considered as different types

of a single  process ZZZZ
MMMM

2310
2310 ++® . The basic binary process should be accompanied

by satellite processes, the main features of which are determined by the charge Z
3
 of the third inner

fragment. The rapidity of the separation of the outer fragments turns out to be an important characteristic
for the occurrence of the slowly moving nuclear fragments in many-body decays of heavy nuclei.

Ïðåïðèíò N2264, 2.09.1998ã., àíãë. òåêñò.
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Ê  ôèçèêå  ýôôåêòà  Ñóõîðó÷êèíà

Î. È. Ñóìáàåâ

Àííîòàöèÿ

 Ïðåäëàãàåòñÿ ìîäåëü, îáúÿñíÿþùàÿ ïàðàäîêñàëüíûå íåñòàòèñòè÷íîñòè [1], ñòðàííûå
÷èñëåííûå ñîâïàäåíèÿ (ñì., íàïðèìåð, [2]), ïîÿâëåíèå êðàòíîñòåé ýíåðãèé ÿäåðíûõ óðîâíåé èëè
ìàññ ýëåìåíòàðíûõ ÷àñòèö (íàïðèìåð, êàçàëîñü áû çàâåäîìî íå èìåþùåé îòíîøåíèÿ
ê ôèçè÷åñêîé ïðèðîäå ýòèõ âåëè÷èí ìàññå ýëåêòðîíà [3,4] è ò. ä. è ò. ï.), îáû÷íî îòíîñèìûå
â ñîâîêóïíîñòè ê òàê íàçûâàåìîìó ýôôåêòó Ñóõîðó÷êèíà [1] êàê åñòåñòâåííîå, íîðìàëüíîå
ñëåäñòâèå (ïî÷òè) îáû÷íîé êâàíòîâîé ìåõàíèêè.

Òàêîé âçãëÿä ïîçâîëÿåò ïðèíÿòü ýòè ÿâëåíèÿ â íîðìàëüíûé àðñåíàë ôèçèêè, íå îòðèöàòü èõ
îãóëüíî, íî ñïîêîéíî êëàññèôèöèðîâàòü è èçó÷àòü, èçâëåêàÿ, ïî-âèäèìîìó, íåáåçûíòåðåñíûå
ñâåäåíèÿ î ëåæàùèõ â îñíîâå íåëèíåéíûõ êâàíòîâî-ìåõàíè÷åñêèõ ñèñòåìàõ (ñì. òàêæå [5]).

Abstract

The model is proposed giving the explanation of some strange observations like nonstatistical den-
sity maxima in the energy of g-lines or particle mass distributions [1,2], whose energies coincide or
are multiple for instance to the electron rest mass [3,4] et cetera, which are known generally as so-
called Sukhoruchkin effect [1] badly recognized officially.  It is shown that all such properties exist in
the solutions of the rather ordinary but nonlinear differential equations and so may obtain the recognition
in the worlds physical picture.

Ïðåïðèíò N2265, 1.09.1998ã.
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Optimization  of  the  Vacuum  System  of  the  Atomic  Beam  Source

V. P. Koptev, A. I. Kovalev, P. A. Kravtsov,
F. Rathmann, N. Seyfarth, A. A. Vassiliev

Àííîòàöèÿ
Íàñòîÿùàÿ ðàáîòà âûïîëíåíà â ðàìêàõ ðàçðàáîòêè èñòî÷íèêà ïîëÿðèçîâàííûõ àòîìîâ  âîäîðîäà

èëè äåéòåðèÿ äëÿ ÀNKE ñïåêòðîìåòðà íà íàêîïèòåëüíîì êîëüöå óñêîðèòåëÿ COSY- Jülich.
Àòîìàðíûé âîäîðîä (äåéòåðèé) ïîñòóïàåò â èñòî÷íèê ÷åðåç ñîïëî äèññîöèàòîðà è ïðîõîäèò

÷åðåç ðÿä êàìåð ñ äèôôåðåíöèàëüíîé îòêà÷êîé. Öåëüþ äàííîé ðàáîòû ÿâëÿåòñÿ îïòèìèçàöèÿ
âàêóóìíûõ óñëîâèé â ïåðâîé êàìåðå èñòî÷íèêà ïîëÿðèçîâàííûõ àòîìîâ.

Îäíèì èç îñíîâíûõ îãðàíè÷åíèé ïðè óâåëè÷åíèè èíòåíñèâíîñòè àòîìíîãî ïó÷êà ÿâëÿåòñÿ
ñêîðîñòü îòêà÷êè ðàññåÿííûõ àòîìîâ è ìîëåêóë â ïåðâîé êàìåðå èñòî÷íèêà. Âçàèìîäåéñòâèå
îñòàòî÷íîãî ãàçà ñ àòîìàðíûì ïó÷êîì ðàçðóøàåò íàïðàâëåííûé ïîòîê àòîìîâ è, â êîíå÷íîì èòîãå,
ïðèâîäèò ê óìåíüøåíèþ ïëîòíîñòè âíóòðåííåé ìèøåíè íàêîïèòåëüíîãî êîëüöà. Â ðàáîòå áûëè
èññëåäîâàíû âàêóóìíûå óñëîâèÿ ïðè ðàçëè÷íûõ êîìáèíàöèÿõ âàêóóìíûõ íàñîñîâ è ðàçëè÷íûõ
ïîòîêàõ èíæåêòèðóåìîãî ãàçà. Â ðåçóëüòàòå íàéäåíà âàêóóìíàÿ ñõåìà, ïîçâîëÿþùàÿ ïîäíÿòü ïîòîê
ãàçà äî 5 ìáàð ë/ñ ñ ñóùåñòâåííûì óëó÷øåíèåì âàêóóìà â ïåðâîé êàìåðå.

Abstract
This work is carried out in the frame of the development of the polarized atomic beam source (ABS),

which is under construction for the ANKE spectrometer in COSY-Jüelich accelerator and storage ring.
Hydrogen (deuterium) atomic beam emitted from the nozzle of the dissociator, goes through

the number of chambers with the differential pumping. The optimization of the vacuum conditions in
the first chamber of ABS is the aim of this work.

One of the main restriction on the increase of the atomic flow is impossibility to pump out the rest gas
at the first stage of ABS. The interaction between the rest gas and the atomic beam destroys the beam
and finally decreases the density of the polarized target in the ring. We investigated vacuum conditions
of the first stage at different gas flows and different pumping schemes. As a result we found the pump-
ing structure which essentially increases the possible hydrogen gas flow (up to 5 mbar l/s) with
the appropriate vacuum conditions.

Ïðåïðèíò N2266, 7.09.1998ã., àíãë. òåêñò.
E-mail: vassil@hep486.pnpi.spb.ru

Proton Elastic Scattering and Structure of Exotic Nuclei

G. D. Alkhazov

Àííîòàöèÿ
Ïîêàçàíî, ÷òî èç äàííûõ ïî óïðóãîìó ðàññåÿíèþ ïðîòîíîâ ïðîìåæóòî÷íîé ýíåðãèè

íà ýêçîòè÷åñêèõ ÿäðàõ ìîæíî ïîëó÷èòü èíôîðìàöèþ î ïîëÿðèçàöèè êîðà è î êîððåëÿöèè ìåæäó
íóêëîíàìè ãàëî. Ïîêàçàíî  òàêæå, ÷òî ñå÷åíèÿ óïðóãîãî ðàññåÿíèÿ  ìàëî ÷óâñòâèòåëüíû ê äëèííîìó
�õâîñòó� â ðàñïðåäåëåíèè ïëîòíîñòè ãàëî.

Abstract
We show that from the data on elastic scattering of intermediate energy protons from exotic nuclei

one can obtain information on the core polarization and the halo nucleon correlation. We note also that
the cross sections for elastic scattering have low sensitivity  to a long tail in the density distribution.
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Ýíåðãåòè÷åñêàÿ  êàëèáðîâêà ãàììà-äåòåêòîðîâ íà ýëåêòðîííûõ ïó÷êàõ
p- ìåçîííîãî êàíàëà ñèíõðîöèêëîòðîíà ÏÈßÔ

È. Â. Ëîïàòèí, Í. Ã. Êîçëåíêî, Ñ. Ï. Êðóãëîâ,
A. À. Êóëáàðäèñ, À. Á. Ñòàðîñòèí, Â. Â. Ñóìà÷åâ,

Å. À. Ôèëèìîíîâ, Ä. Å. Áàÿäèëîâ

Àííîòàöèÿ

Íà ïó÷êàõ ýëåêòðîíîâ ïè-ìåçîííîãî êàíàëà ñèíõðîöèêëîòðîíà ÏÈßÔ âûïîëíåí öèêë
ýêñïåðèìåíòîâ ïî èçó÷åíèþ õàðàêòåðèñòèê äâóõ òèïîâ ãàììà-äåòåêòîðîâ: 1) ÷åðåíêîâñêèõ
ñïåêòðîìåòðîâ íà îñíîâå ñâèíöîâûõ ñòåêîë; 2) êðèñòàëëîâ CsI(Na), êîòîðûå ïðèìåíÿþòñÿ ïðè
ñîçäàíèè â ÏÈßÔ ( p0�h )-ìåçîííîãî ñïåêòðîìåòðà. Â äèàïàçîíå ýíåðãèé ýëåêòðîíîâ îò 70
äî 500 ÌýÂ ïðîâåäåíà ýíåðãåòè÷åñêàÿ êàëèáðîâêà îáîèõ òèïîâ ãàììà-äåòåêòîðîâ,
è ïðîäåìîíñòðèðîâàíî, ÷òî îòêëèê äåòåêòîðîâ ÿâëÿåòñÿ ëèíåéíîé ôóíêöèåé ýíåðãèè.  Îïðåäåëåíà
âåëè÷èíà ýíåðãåòè÷åñêîãî ðàçðåøåíèÿ â çàâèñèìîñòè îò ýíåðãèè ýëåêòðîíîâ. Äëÿ äåòåêòîðîâ íà
îñíîâå êðèñòàëëîâ CsI(Na) èññëåäîâàí ýôôåêò íàëîæåíèÿ èìïóëüñîâ (�pile-up�) è ïðåäëîæåí
àëãîðèòì, ïîçâîëÿþùèé óìåíüøèòü èñêàæåíèÿ äåòåêòèðóåìîãî ñïåêòðà çà ñ÷åò ýòîãî ýôôåêòà.

Abstract

A series of experiments on studying characteristics of gamma-detectors was carried out using elec-
tron beams formed in the pion channel of the PNPI synchrocyclotron. Two different kinds of gamma-
detectors were investigated: 1) Èerenkov spectrometers on the base of lead glass; 2)crystals CsI(Na)
being applied in ( p0�h )-spectrometer which is now under construction at PNPI. The energy calibration
of both types of detectors was performed in the range of electron energies from 70 to 500 MeV, and
it was shown that the detector response is a linear function of energy. The energy resolution is deter-
mined as a function of the electron energy. For the detectors on the base of crystals CsI(Na) the pile-up
effect is investigated, and an algorithm is offered to diminish a distortion of a detected spectrum due
this effect.
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Âîçáóæäåíèå  íèæíèõ  àâòîèîíèçàöèîííûõ  1S-ñîñòîÿíèé
â  ãåëèåïîäîáíûõ  èîíàõ  ïðè  ðàññåÿíèè  ðåíòãåíîâñêèõ  ôîòîíîâ

Ì. ß. Àìóñüÿ, À. È. Ìèõàéëîâ, È. À. Ìèõàéëîâ

Àííîòàöèÿ

Â íåðåëÿòèâèñòñêîé îáëàñòè ýíåðãèé ðàññìîòðåí ïðîöåññ íåóïðóãîãî ðàññåÿíèÿ âûñîêî÷àñ-
òîòíûõ ôîòîíîâ íà ãåëèåïîäîáíûõ èîíàõ ñ âîçáóæäåíèåì ñèíãëåòíûõ àâòîèîíèçàöèîííûõ ñîñòî-
ÿíèé ñ ïîëíûì óãëîâûì ìîìåíòîì L=0 (1S-ÀÈÑ), ëåæàùèõ íèæå ïåðâîãî âîçáóæäåííîãî óðîâíÿ
ñîîòâåòñòâóþùåãî îäíîýëåêòðîííîãî èîíà. Äëÿ àìïëèòóä ïðîöåññà ïîëó÷åíû àíàëèòè÷åñêèå
âûðàæåíèÿ. Íàéäåíû óãëîâûå ðàñïðåäåëåíèÿ ôîòîíîâ è ïîëíûå ñå÷åíèÿ ðàññìàòðèâàåìîãî ïðî-
öåññà. Èññëåäîâàíû ïåðåõîäû â äâà íèæíèõ (1S-ÀÈÑ). Èñïîëüçóåòñÿ ìîäåëü, â êîòîðîé ýëåêòðî-
íû îïèñûâàþòñÿ êóëîíîâñêèìè ôóíêöèÿìè, à èõ âçàèìîäåéñòâèå ó÷èòûâàåòñÿ â ïåðâîì ïîðÿäêå
òåîðèè âîçìóùåíèé. Â êà÷åñòâå âîëíîâûõ ôóíêöèé ÀÈÑ áåðóòñÿ ïðàâèëüíûå âîëíîâûå ôóíêöèè
íóëåâîãî ïðèáëèæåíèÿ.

Abstract

The process of the inelastic scattering of high frequency photons on helium-like ions in the non-
relativistic energy region is considered. The process studied is accompanied by the excitation of singlet
autoionization states with angular momentum L=0 (1S-AIS) which lie below the first excited level
of the corresponding single-electron ion. The analytic expressions are obtained for the process ampli-
tudes. Angular distributions for the photons and the total cross sections of the process are calculated.
The transitions to the two lower 1S-AIS are investigated. The model is used in which electrons
are described by Coulomb wave functions and their interaction is taken into account in the first order
of the perturbation theory. The correct wave functions of the zero approximation are used as wave
functions of the AIS.
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A  Simple  Approximate  Method  of  Summing  up  Slowly
Converging  Series

A. P. Bukhvostov

Àííîòàöèÿ

Ïîëó÷åíà è àíàëèçèðóåòñÿ ïðîñòàÿ ôîðìóëà äëÿ ïðèáëèæåííîãî ñóììèðîâàíèÿ ðÿäîâ, ñõîäÿ-
ùèõñÿ ñî ñòåïåííîé ñêîðîñòüþ.

Abstract

A simple formula for approximate summation of power-like converging series is obtained and analysed.
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Îñîáåííîñòè  ïðîãðàììèðîâàíèÿ  DSP  íà  ïðèìåðå  çàäà÷è
ïðåöèçèîííîãî  èçìåðåíèÿ  ÷àñòîòû  è  ñïåêòðàëüíûõ  õàðàêòåðèñòèê
ñèãíàëîâ  êâàíòîâûõ  ìàãíèòîìåòðîâ  (äàò÷èêîâ  ìàãíèòíîãî  ïîëÿ)

â  ýêñïåðèìåíòå  ïî ïîèñêó  ýëåêòðè÷åñêîãî  äèïîëüíîãî  ìîìåíòà  íåéòðîíà

À. Í. Áàæåíîâ, Þ. Â. Ñîáîëåâ, Â. À. Ñîëîâåé, Å. Â. Øóëüãèíà

Àííîòàöèÿ

Â ïóáëèêàöèè ïðåäñòàâëåí ïîäõîä ê ïðèìåíåíèþ öèôðîâûõ ñèãíàëüíûõ ïðîöåññîðîâ (DSP �
digital signal processor) â ýêñïåðèìåíòàõ, òðåáóþùèõ îáðàáîòêè ñèãíàëîâ è äàííûõ â ïðîöåññå
èçìåðåíèé.Ðàññìîòðåíà ïðîöåäóðà îáðàáîòêè ñèãíàëîâ îò äàò÷èêîâ ìàãíèòíîãî ïîëÿ (êâàíòîâûõ
ìàãíèòîìåòðîâ) â ýêñïåðèìåíòå ïî ïîèñêó ýëåêòðè÷åñêîãî äèïîëüíîãî ìîìåíòà (ÝÄÌ) íåéòðîíà.
Ïîäðîáíî îïèñàíû îñîáåííîñòè ïðîãðàììèðîâàíèÿ DSP, ñâÿçàííûå êàê ñ ìàòåìàòè÷åñêèìè âû-
÷èñëåíèÿìè, òàê è ñ àðõèòåêòóðîé ñàìèõ ïðîöåññîðîâ. Ïðåäñòàâëåíà ñòðóêòóðà ïðîãðàììíîãî
îáåñïå÷åíèÿ (ÏÎ) ñïåêòðîàíàëèçàòîðà ñèãíàëîâ çâóêîâûõ ÷àñòîò ðåàëüíîãî âðåìåíè (RT). Îäíî-
âðåìåííî ïðèáîð ðàáîòàåò êàê áûñòðûé âîëüòìåòð, îáåñïå÷èâàþùèé èçìåðåíèå íàïðÿæåíèé ñ
16-ðàçðÿäíîé òî÷íîñòüþ è ÷àñòîòîé äî 48 êÃö.

Ïîêàçàíî, ÷òî ïîäîáíûì îáðàçîì ìîæíî ðåøàòü äðóãèå çàäà÷è, ê ÷èñëó êîòîðûõ îòíîñèòñÿ
ïîñòðîåíèå èíòåëëåêòóàëüíûõ (àäàïòèâíûõ) ôèçè÷åñêèõ ïðèáîðîâ, òàêèõ êàê öèôðîâûå âîëüò-
ìåòðû, îñöèëëîãðàôû, èçìåðèòåëè è ãåíåðàòîðû ÷àñòîòû, êîíòðîëëåðû ôèçè÷åñêèõ ïàðàìåòðîâ
(òåìïåðàòóðà, ìàãíèòíîå ïîëå).

Ðåçóëüòàòû èçìåðåíèé ñâèäåòåëüñòâóþò, ÷òî äîñòèæèìà îòíîñèòåëüíàÿ òî÷íîñòü èçìåðåíèÿ
÷àñòîòû ñëàáîçàøóìëåííîãî ñèãíàëà ~10-7 îòíîñèòåëüíî ÷àñòîòû îïîðíîãî ñèãíàëà. Ïîêàçàíî,
êàê ìîæíî îðãàíèçîâàòü ïðåöèçèîííîå èçìåðåíèå ÷àñòîòíûõ õàðàêòåðèñòèê ñèãíàëîâ (ñðåäíÿÿ
÷àñòîòà, ñïåêòð). Èçìåðåíèÿ è âû÷èñëåíèÿ âûïîëíÿþòñÿ íà DSP â ðåàëüíîì âðåìåíè.

Abstract

Paper presents an approach to use of Digital Signal Processors (DSP) in the researches that require
signal and data processing in real-time. We consider the routines of signal processing of magnetic field
sensors. Quantum magnetometers have been used for this purpose in the experiment of search elec-
tric dipole moment of neutron. The paper describes in details both architecture-dependent and mathe-
matical (computing) techniques of DSP coding. The structure of DSP real-time software for sound
signal processing in frequency domain is presented. Along-to-digital resolution of 16-bit was used.

The results show the prossibity to measure mean frequency of the signal up to 48 kHz bandwidth
with small admixture of noise with a precision of 10-7 relative to sample clock.

It is shown how to apply the approach to the range of applications in physics. It covers adaptive
processing at the instruments like voltmeters, oscilloscopes, frequency meters and generators, control-
lers of physical parameters (temperature, magnetic field, etc.).
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Nuclear  Single-Particle  Potential  with
 the  Vacuum  Nucleon-Nucleon  Forces

2. Many-Particle  Forces  from  Single-Particle  States

B. L. Birbrair, V. I. Ryazanov

Àííîòàöèÿ

Ïîêàçàíî, ÷òî âêëàä ìíîãî÷àñòè÷íûõ ñèë NN-âçàèìîäåéñòâèÿ â îäíî÷àñòè÷íûé ïîòåíöèàë ÿäðà
ïðåäñòàâëÿåò ñîáîé ïî êðàéíåé ìåðå ñóììó òðåõ÷àñòè÷íîãî îòòàëêèâàíèÿ è ÷åòûðåõ÷àñòè÷íîãî
ïðèòÿæåíèÿ. Êðîìå òîãî, ïëîòíîñòè ðàñïðåäåëåíèé íóêëîíîâ â ÿäðàõ 40Ca, 90Zr è 208Pb óòî÷íåíû
âî âíóòðåííèõ îáëàñòÿõ ýòèõ ÿäåð.

Abstract

The contribution of many-particle NN forces to the nuclear single-particle potential is found to be at
least the sum of the three-particle repulsion and four-particle attraction. In addition the nucleon density
distributions in 40Ca, 90Zr and 208Pb nuclei are specified in nuclear interior.
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On  the  Intrinsic  Anisotropy  in  Neutron  Depolarization
in  Presence  of  a  Magnetic  Field

S. V. Grigoriev, W. H. Kraan, S. V. Maleyev,
M. Th. Rekveldt, A. I. Okorokov, V. V. Runov

Àííîòàöèÿ

Â ðàáîòå ïðåäñòàâëåíî ðåøåíèå çàäà÷è î íåéòðîííîé äåïîëÿðèçàöèè ïðè íàëè÷èè ìàãíèòíîãî
ïîëÿ. Ðàññìîòðåí ÷àñòíûé ñëó÷àé ìàãíèòíîãî ïîëÿ, ïåðïåíäèêóëÿðíîãî ñêîðîñòè íåéòðîíîâ. Ðå-
øåíèå äåìîíñòðèðóåò ñóùåñòâåííóþ ðîëü àíèçîòðîïèè äåïîëÿðèçàöèè êàê â íàïðàâëåíèè âåêòî-
ðà ñêîðîñòè íåéòðîíîâ, òàê è â íàïðàâëåíèè ìàãíèòíîãî ïîëÿ, ïðèâîäÿùåãî ê ïîÿâëåíèþ ìàãíèò-
íîé òåêñòóðû â îáðàçöå. Ïðèâåäåíû ýêñïåðèìåíòû, ïîäòâåðæäàþùèå òåîðåòè÷åñêîå ðàññìîòðå-
íèå.

Abstract

The theoretical solution of the problem of neutron depolarization in a presence of magnetic field
is presented. The particular case, when an applied magnetic field is perpendicular to the neutron veloc-
ity, is considered. The solution shows clearly the essential role of intrinsic depolarization anisotropy
in respect to neutron velocity as well as an anisotropy produced by magnetic field in a magnetic medi-
um. The theoretical results are confirmed in experiments.
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Longitudinal  Spin  Fluctuations  in Nearly  Isotropic  Ferromagnet  CdCr2Se4:
Scaling  Behaviour  Outside  the Critical  Region

I. D. Luzyanin, A. G. Yashenkin, S. V. Maleyev,
E. A. Zaitseva, V. P. Khavronin

Àííîòàöèÿ

Ýêñïåðèìåíòàëüíî èññëåäîâàíà îäíîðîäíàÿ ïðîäîëüíàÿ äèíàìèêà ïî÷òè èçîòðîïíîãî êóáè-
÷åñêîãî ôåððîìàãíåòèêà CdCr

2
Se

4
 â óïîðÿäî÷åííîé ôàçå. Ïîêàçàíî, ÷òî ïðè îòíîñèòåëüíî âûñî-

êèõ ÷àñòîòàõ âîñïðèèì÷èâîñòü âåäåò ñåáÿ êàê  c µ w-r  ñ r » 0.28. Íàéäåíî, ÷òî íèçêî÷àñòîòíûé
ïåðåõîä ê òàêîìó ïîâåäåíèþ èíäóöèðóåòñÿ âíóòðåííèì ìàãíèòíûì ïîëåì. Ìû îáúÿñíÿåì ïîëó-
÷åííûå àíîìàëèè âëèÿíèåì äèïîëüíûõ ñèë è îïèñûâàåì èõ â ðàìêàõ ôåíîìåíîëîãè÷åñêîãî
ñêåéëèíãà.

Abstract

We investigated experimentally the uniform longitudinal dynamics of nearly isotropic cubic ferromag-
net CdCr

2
Se

4
 in the ordered phase. At relatively high frequencies the susceptibility behaves

as c µ w-r  with r » 0.28. The low-frequency crossover scale to  w-r-dependence is found to be induced
by internal magnetic field. We attributes the observed anomalies to the influence of the dipolar forces
and present the description of c(w,H) in terms of a phenomenological scaling.
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Ðàñ÷åòû  êðèòè÷åñêèõ  ñáîðîê  ÏÈÊ-01
(Ðàñ÷åòû  êðèò.  ñáîðîê   ÏÈÊ. ×àñòü  2)

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

Àííîòàöèÿ

Ïî ïðîãðàììå MCU-RFFI ïðîâåäåíû òðåõìåðíûå ãåòåðîãåííûå ðàñ÷åòû 8 êðèòè÷åñêèõ ñáîðîê
ÏÈÊ-01 ñ ðàçëè÷íûìè ëåãêîâîäíûìè ïîëîñòÿìè (21 ïîëîæåíèå ðåãóëèðóþùèõ ñòåðæíåé). Ñðåä-
íåå îòêëîíåíèå ðàñ÷åòíîé ðåàêòèâíîñòè îò íóëÿ ñîñòàâëÿåò r-het =[+0,03(7) ± 0,19]% (â êðóãëûõ
ñêîáêàõ óêàçàí ñðåäíåêâàäðàòè÷íûé ðàçáðîñ, à çà íèì ñëåäóåò ñèñòåìàòè÷åñêàÿ îøèáêà ýêñïå-
ðèìåíòà). Â r-het âêëþ÷åíû ïîïðàâêè íà áî÷êîîáðàçíîå ðàñïóõàíèå ïó÷êà òâýëîâ â êàññåòå
è íà ðàçìàçàííîñòü òîïëèâà íà èõ êîíöàõ. Äîñòèãíóòàÿ òî÷íîñòü ðàñ÷åòà íå óñòóïàåò ëó÷øèì
ñîâðåìåííûì äîñòèæåíèÿì. Êàê è äëÿ ñáîðîê ÏÈÊ-04, ãåòåðîãåííûé ýôôåêò äëÿ ñáîðîê ÏÈÊ-01
îêàçàëñÿ îòðèöàòåëüíûì.

Abstract

We have performed the three-dimensional heterogeneous computations of 8 critical PIK-01 assem-
blies with various water traps (21 positions of control rods) using the code MCU-RFFI. The mean devi-
ation from zero of the calculated reactivity is r-het =[+0,03(7) ± 0,19]% (in the round brackets the mean
scatter is shown following by the systematic experimental error). The corrections for a barrel-like swell-
ing out of the bundle of fuel rods and for the spreading of fuel at the end of a rod in r-het are taken into
account. The accuracy of calculations is not worse than the best modern results. The heterogeneous
effect has been found to be negative for PIK-01, as previously found also for PIK-04.
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