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Êîíñòðóêöèÿ àêòèâíîé çîíû è îòðàæàòåëÿ ðåàêòîðà ÏÈÊ

À. Í. Åðûêàëîâ, À. Ñ. Çàõàðîâ, Ê. À. Êîíîïëåâ,
Þ. Â. Ïåòðîâ, Ñ. Ë. Ñìîëüñêèé

Àííîòàöèÿ

Ïðèâîäÿòñÿ ñâåäåíèÿ î êîíñòðóêöèè àêòèâíîé çîíû è îòðàæàòåëÿ ðåàêòîðà ÏÈÊ, íåîáõîäèìûå
äëÿ åãî íåéòðîííî-ôèçè÷åñêèõ ðàñ÷åòîâ. Ó÷òåíû ïîñëåäíèå èçìåíåíèÿ â êîíñòðóêöèè.

Abstract

We report the core and reflector design parameters of reactor PIK needed for neutronic calculations.
The recent changes are taken into account.

Ïðåïðèíò ¹2472, 12.04.2002 ã.
E-mail: yupetrov@thd.pnpi.spb.ru

Core and Reflector Design of Reactor PIK

A. N. Erykalov, K. A. Konoplev, Yu. V. Petrov,
S. L. Smolsky, A. S. Zakharov

Àííîòàöèÿ

Ïðèâîäÿòñÿ ñâåäåíèÿ î êîíñòðóêöèè àêòèâíîé çîíû è îòðàæàòåëÿ ðåàêòîðà ÏÈÊ, íåîáõîäèìûå
äëÿ åãî íåéòðîííî-ôèçè÷åñêèõ ðàñ÷åòîâ. Ó÷òåíû âñå ïîñëåäíèå èçìåíåíèÿ â êîíñòðóêöèè.

Abstract

We present an account of the design of the core and reflector of reactor PIK, needed for the reactor
neutronic calculation. All up-to-date design modifications are taken into account.

Ïðåïðèíò ¹2472, 22.05.2002 ã., àíãë. òåêñò.
E-mail: yupetrov@thd.pnpi.spb.ru
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Metastable Strings in Abelian Higgs Models Embedded
in Non-Abelian Theories: Calculating the Decay Rate

M. Shifman, Alexei Yung

Àííîòàöèÿ

Èçó÷àþòñÿ U(1) ñòðóíû, âëîæåííûå â íåàáåëåâû êàëèáðîâî÷íûå òåîðèè. Â íèçêîýíåðãåòè÷åñêîì
ïðåäåëå ñòðóíû Àáðèêîñîâà-Íèëüñåíà-Îëåñåíà ñòàáèëüíû, îäíàêî, áóäó÷è âëîæåííûìè â
íåàáåëåâó òåîðèþ, ñòàíîâÿòñÿ íåñòàáèëüíûìè. Ðàññìàòðèâàåòñÿ ïðîñòåéøèé ñëó÷àé ìàãíèòíûõ
òðóáîê ïîòîêà â SU(2)-òåîðèè ñ ïðèñîåäèíåííûì è ôóíäàìåíòàëüíûì ñêàëÿðàìè. Ïðèñîåäèíåííûé
ñêàëÿð ðàçâèâàåò âàêóóìíîå ñðåäíåå, íàðóøàÿ ãðóïïó SU(2) äî U(1). Íà ñóùåñòâåííî íèçøåì
ìàñøòàáå ôóíäàìåíòàëüíûé ñêàëÿð òîæå ðàçâèâàåò âàêóóìíîå ñðåäíåå, îáðàçóÿ àáåëåâû ñòðóíû.
Âûâîäèòñÿ ýôôåêòèâíàÿ äâóìåðíàÿ ñèãìà-ìîäåëü, îïèñûâàþùàÿ äèíàìèêó íåñòàáèëüíîé ìîäû
ñòðóíû íà ìèðîâîì ëèñòå, è ñ åå ïîìîùüþ âû÷èñëÿåòñÿ âåðîÿòíîñòü ðàñïàäà ñòðóíû. Îíà
îêàçûâàåòñÿ ýêñïîíåíöèàëüíî ìàëîé è îïðåäåëÿåòñÿ îòíîøåíèåì êâàäðàòà ìàññû ìîíîïîëÿ ê
íàòÿæåíèþ ñòðóíû. Ýòî èíòåðïðåòèðóåòñÿ êàê ðàçðûâ ñòðóíû ïóòåì ðîæäåíèÿ ìîíîïîëüíî-
àíòèìîíîïîëüíûõ ïàð. Ïîëó÷åííûé ðåçóëüòàò ñðàâíèâàåòñÿ ñ òåì, ÷òî äàåò ôîðìóëà Øâèíãåðà.

Abstract

We study the fate of U(1) strings embedded in a non-Abelian gauge theory with the hierarchical
pattern of the symmetry breaking: G → U(1) → nothing, V >> v. While in the low-energy limit the Abrikosov-
Nielsen-Olesen string (flux tube) is perfectly stable, being considered in the full theory it is metastable.
We consider the simplest example: the magnetic flux tubes in the SU(2) gauge theory with adjoint and
fundamental scalars. First, the adjoint scalar develops a vacuum expectation value V breaking SU(2)
down to U(1). Then, at a much lower scale, the fundamental scalar (quark) develops a vacuum expec-
tation value v creating the Abrikosov-Nielsen-Olesen string. We suggest a particular ansatz describing
an “unwinding” in SU(2) of the winding inherent to the Abrikosov-Nielsen-Olesen strings in U(1). This
ansatz determines an effective 2D theory for the unstable mode on the string world-sheet. We then

calculate the decay rate (per unit length of the string) in the limit ln     >> 1. The decay rate is exponen-

tially suppressed. The suppressing exponent is proportional to the ratio of the monopole mass squared
to the string tension. We interpret this as a string breaking through the monopole-antimonopole pair
production. We compare our result with the one given by Schwinger’s formula dualized for describing
the monopole-antimonopole pair production in the magnetic field in the core of the Abrikosov-Nielsen-
Olesen string.

Ïðåïðèíò ¹2474, 18.05.2002 ã., àíãë. òåêñò.
E-mail: galinast@thd.pnpi.spb.ru
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Èçìåðåíèÿ ïîëÿðèçàöèîííûõ ïàðàìåòðîâ
â óïðóãîì ðð-ðàññåÿíèè ïîä ìàëûìè óãëàìè ïðè ýíåðãèè 1 ÃýÂ

Â. À. Àíäðååâ, Í. À. Áàæàíîâ, Â. Ã. Âîâ÷åíêî, À. À. Æäàíîâ,
À. È. Êîâàëåâ, Î. Â. Ìèêëóõî, Â. È. Ìóðçèí, Â. Â. Ïîëÿêîâ,

À. Í. Ïðîêîôüåâ, Þ. Ì. Ñàíæèåâ, Â. Þ. Òðàóòìàí,
Î. ß. Ôåäîðîâ, Þ. À. ×åñòíîâ, À. Â. Øâåä÷èêîâ,

Þ. À. Ùåãëîâ, Â. À. Ùåäðîâ

Àííîòàöèÿ

Ïðåäñòàâëåíû ðåçóëüòàòû ýêñïåðèìåíòà, â êîòîðîì èçìåðåíû ïàðàìåòð ïåðåäà÷è ïîëÿðèçàöèè
Ên00n, ïîëÿðèçàöèÿ Pn000 è àíàëèçèðóþùàÿ ñïîñîáíîñòü A000n â óïðóãîì ïðîòîí-ïðîòîííîì ðàññåÿíèè
ïîä óãëàìè 90, 110, 130, 170 â ëàáîðàòîðíîé ñèñòåìå êîîðäèíàò (ë. ñ. ê.), ÷òî ñîîòâåòñòâóåò
óãëàì ðàññåÿíèÿ (θ

0
) 22,50, 27,50, 32,50 è 42,50 â ñèñòåìå öåíòðà ìàññ (ñ. ö. ì.). Â ýêñïåðèìåíòå

èñïîëüçîâàëñÿ íåïîëÿðèçîâàííûé ïðîòîííûé ïó÷îê ñ ýíåðãèåé 1 ÃýÂ è ïîëÿðèçîâàííàÿ ïðîòîííàÿ
ìèøåíü.

Îáñóæäàåòñÿ ìåòîäèêà îáðàáîòêè ýêñïåðèìåíòàëüíûõ äàííûõ, âû÷èñëåíèÿ èçìåðåííûõ
ïàðàìåòðîâ è èõ ïîãðåøíîñòåé. Ðåçóëüòàòû èçìåðåíèÿ ïîëÿðèçàöèè è àíàëèçèðóþùåé
ñïîñîáíîñòè ñîâïàäàþò ñ èçâåñòíûìè ýêñïåðèìåíòàëüíûìè äàííûìè è ñ ïðåäñêàçàíèÿìè ôàçîâûõ
àíàëèçîâ. Çíà÷åíèÿ ïàðàìåòðà ïåðåäà÷è ïîëÿðèçàöèè ëåæàò ñèñòåìàòè÷åñêè âûøå ïðåäñêàçàíèé
ôàçîâîãî àíàëèçà.

Abstract

The polarization transfer parameter Kn00n, polarization Pn000 and analyzing power A000n in elastic pro-
ton-proton scattering have been measured. There was used polarized proton target and the unpolarized
proton beam with the 1 GeV energy. The scattering angles were 90, 110, 130, and 170 in the laboratory
system (22,50, 27,50, 32,50, and 42,50 c. m. s.).

The method of calculation of the parameters in connection with the corresponding uncertainties is
discussed. The results on the polarization and analyzing power are in agreement with the existing
experimental data as well as with predictions of the phase shift analyses. The obtained values of the
polarization transfer parameter are systematically higher then the predictions of the phase shift analysis.

Ïðåïðèíò ¹2475, 7.05.2002 ã.
E-mail: vovchenk@pnpi.spb.ru
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Ïîäãîòîâêà êîíöåíòðàòà ôóëëåðåíà Ñ60

ìåòîäîì ôðàêöèîííîãî êîíöåíòðèðîâàíèÿ

Â. Ï. Ñåäîâ

Àííîòàöèÿ

Èçó÷åíû îñíîâíûå îñîáåííîñòè ïðîöåññà ôðàêöèîííîãî êîíöåíòðèðîâàíèÿ äëÿ îáîãàùåíèÿ
èñõîäíîãî ýêñòðàêòà ôóëëåðåíîì Ñ

60
 äî óðîâíÿ 95±2 %. Óñòàíîâëåíà çàâèñèìîñòü âûõîäà

êîíöåíòðàòà îò ñîñòàâà èñõîäíîãî ýêñòðàêòà è îáúåìà ðàñòâîðèòåëÿ, îïðåäåëåíû îñíîâíûå
îãðàíè÷åíèÿ ïðîöåññà. Ðàçðàáîòàíà òåõíîëîãè÷åñêàÿ óñòàíîâêà äëÿ ïðîöåññà ôðàêöèîííîãî
êîíöåíòðèðîâàíèÿ íà óêðóïíåííûõ ïàðòèÿõ ýêñòðàêòà.

Abstract

The main features of the fractional concentrating process for the enrichment of the original extract by
the fullerene C

60
 up to 95±2 % are investigated. The dependence of the product yield from the composition

of the original extract and the solvent volume is determinated, the principal limitations of the process is
ascertained. The processing plant for the fractional concentrating process on the grand lot of extracts
is developed.

Ïðåïðèíò ¹2476, 20.06.2002 ã.
E-mail: grushko@pnpi.spb.ru

Ñíèæåíèå êîíöåíòðàöèè óðàíà â òâýëàõ òèïà ÏÈÊ

Þ. Â. Ïåòðîâ, Ë. Ì. Êîòîâà

Àííîòàöèÿ

Ðàññìàòðèâàåòñÿ âîçìîæíîñòü çàìåíû â òâýëàõ òèïà ÏÈÊ ìåäíîé ìàòðèöû ñåðäå÷íèêà íà
àëþìèíèåâóþ. Îöåíèâàåòñÿ âûèãðûø â ðåàêòèâíîñòè â ðåçóëüòàòå òàêîé çàìåíû. Îáñóæäàåòñÿ
âîçìîæíîñòü ñíèæåíèÿ ñîäåðæàíèÿ âûñîêîîáîãàùåííîãî óðàíà â íîâûõ òâýëàõ, ïðèâîäÿùàÿ
ê çàìåòíîìó ñîêðàùåíèþ òîïëèâíûõ ðàñõîäîâ.

Abstract

We consider the possibility of replacing the copper matrix of PIK-type fuel elements by an aluminium
matrix. The reactivity gain due to such change is estimated. We discuss the possibility of reducing
the content of highly enriched uranium in the new fuel elements, witch leads to a noticeable reduction of
fuel consumption.

Ïðåïðèíò ¹2477, 5.06.2002 ã.
E-mail: yupetrov@thd.pnpi.spb.ru
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Èíòåðôåðåíöèîííàÿ ÷óâñòâèòåëüíîñòü
áèñòàáèëüíûõ ñèñòåì ê ïîäïîðîãîâûì ñèãíàëàì

Ã. Ì. Äðàáêèí

Àííîòàöèÿ

Â ðàáîòå ïðåäëîæåí íîâûé ïîäõîä ê èçó÷åíèþ âëèÿíèÿ èíòåíñèâíûõ øóìîâ íà ÷óâñòâèòåëüíîñòü
áèñòàáèëüíûõ ñèñòåì ê ðåãèñòðàöèè ïîäïîðîãîâûõ ñèãíàëîâ. Ïîêàçàíî, ÷òî èíòåðôåðåíöèîííîå
âçàèìîäåéñòâèå äâóõ îäèíàêîâûõ áèñòàáèëüíûõ ñèñòåì, êîãåðåíòíî âîçáóæäåííûõ îäíèì è òåì
æå íàäïîðîãîâûì øóìîì, ìîæåò óâåëè÷èòü ÷óâñòâèòåëüíîñòü ê ðåãèñòðàöèè ïîäïîðîãîâûõ
ñèãíàëîâ â ñîòíè ðàç.

Abstract

A new approach is proposed in studies of strong noise effects in bistable systems with subthreshold
signals. The test system, the magnetic film with rectangular hysterezis loop, was studied experimen-
tally. We show that the interaction of two identical bistable systems excited coherently by the same
suprathreshold noise source can enhance sensitivity to sinusoidal subthreshold signals by several tens
times, and to noisy ones by several hundred times, compared to conventional stochastic resonance.

Ïðåïðèíò ¹2478, 13.06.2002 ã.
E-mail: okorokov@mail.pnpi.spb.ru
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Èññëåäîâàíèå àñèììåòðèè âûëåòà òðèòîíîâ
â ðåàêöèè 6Li(n, ααααα)3H ñ õîëîäíûìè ïîëÿðèçîâàííûìè íåéòðîíàìè

Â. À. Âåñíà, Þ. Ì. Ãëåäåíîâ, Â. Â. Íåñâèæåâñêèé,
À. Ê. Ïåòóõîâ, Ï. Â. Ñåäûøåâ, Ò. Ñîëäíåð,

Å. Â. Øóëüãèíà, Î. Öèììåð

Àííîòàöèÿ

Â ðàáîòå îïèñàíà ýêñïåðèìåíòàëüíàÿ óñòàíîâêà è ïðèâåäåíû ðåçóëüòàòû èçìåðåíèé
àñèììåòðèè âûëåòà òðèòîíîâ â ðåàêöèè 6Li(n, α)3H, ïðîâåäåííûå íà ïó÷êå ïîëÿðèçîâàííûõ
õîëîäíûõ íåéòðîíîâ ðåàêòîðà ÈËË (Ãðåíîáëü, Ôðàíöèÿ). Â óñòàíîâêå èñïîëüçîâàëàñü
èîíèçàöèîííàÿ êàìåðà. Ñðåäíÿÿ äëèíà âîëíû íåéòðîíîâ λ = 4.7 Å. Äëÿ óñòðàíåíèÿ âëèÿíèÿ ëåâî-
ïðàâîé àñèììåòðèè íà ðåçóëüòàò èçìåðåíèé Ð-íå÷åòíîé àñèììåòðèè ýêñïåðèìåíò ïðîâîäèëñÿ â
ãåîìåòðèè, ïðè êîòîðîé íàáëþäàåìûå âåêòîðà σσσσσn, Pn, Pt ïàðàëëåëüíû σσσσσn || Pn || Pt, ãäå σσσσσn � ñïèí
íåéòðîíà, Pn � èìïóëüñ íåéòðîíà, Pt � èìïóëüñ òðèòîíà. Âêëàä ëåâî-ïðàâîé àñèììåòðèè â
Ð-íå÷åòíûé ýôôåêò áûë α

LR
 ≤ 8 ⋅10-9 íà 90 % óðîâíå äîñòîâåðíîñòè.

Èçìåðåíèå Ð-íå÷åòíîé àñèììåòðèè ïðîâîäèëîñü â òå÷åíèå 18 ñóòîê. Ïðåäâàðèòåëüíûé
ðåçóëüòàò èçìåðåíèé:

α
PN

 ≤ –(8.1 ± 3.9) ⋅10-8.

Abstract

In the paper the experiment on the measurements of the P-odd asymmetry of triton emission in the
reaction 6Li(n, α)3H is described. The measurements were carried out at the polarized cold neutron
beam of the PF1B instrument at the ILL reactor (Grenoble, France). The mean neutron wavelength was
λ = 4.7 Å. In the study of the reaction 6Li(n, α)3H, the proportional chamber (detector of t-emission) is
designed in such a way that the geometric conditions σσσσσn || Pn || Pt are satisfied. Here σσσσσn, Pn, Pt are spin
and momentum of neutron, and momentum of triton respectively. This design reduces the left-right
asymmetry to the level of no grater than 8 ⋅10-9 on 90 % confidence level.

The statistics for the P-odd asymmetry was collected for 18 days. The preliminary result is:
α

PN
 ≤ –(8.1 ± 3.9) ⋅10-8.

Ïðåïðèíò ¹2479, 17.06.2002 ã.
E-mail: vvesna@pnpi.spb.ru
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Íîâûå äåòåêòîðû ãàììà-êâàíòîâ äëÿ èçó÷åíèÿ
Ð-íå÷åòíûõ ýôôåêòîâ èíòåãðàëüíûì ìåòîäîì

Â. À. Âåñíà, Þ. Ì. Ãëåäåíîâ, Ï. Â. Ñåäûøåâ, Å. Â. Øóëüãèíà

Àííîòàöèÿ

Â ðàáîòå îïèñàíû èçìåðåíèÿ øóìîâûõ õàðàêòåðèñòèê äåòåêòîðîâ è óñèëèòåëüíîãî òðàêòà
óñòàíîâêè äëÿ ðåãèñòðàöèè γ-èçëó÷åíèÿ èíòåãðàëüíûì ìåòîäîì. Â äåòåêòîðàõ ïðèìåíÿëèñü
êðèñòàëëû NaJ(Tl) ðàçìåðîì 200õ100 ìì2. Ñâåò ñ êðèñòàëëîâ ðåãèñòðèðîâàëñÿ ïîëóïðî-
âîäíèêîâûìè ôîòîäèîäàìè ôèðìû �Hamamatsu�, ðàçìåð ÷óâñòâèòåëüíîé îáëàñòè äèîäà 18õ18 ìì2.
Ïîêàçàíî, ÷òî ïðè ðåãèñòðàöèè γ-êâàíòîâ ñ ýíåðãèåé Åγ =0.478 ÌýÂ â ðåàêöèè 10B(n, α)7Li* ⇒ 7Li + γ
óäàëîñü ïðàêòè÷åñêè ïîëíîñòüþ ñêîìïåíñèðîâàòü ôëóêòóàöèè ìîùíîñòè ðåàêòîðà ïðè
èíòåíñèâíîñòè γ-êâàíòîâ N ~ 109 1/c.

Abstract

In the work the measurements of the noise characteristics of the detectors and amplification sections
of the setup for registration of γ-radiation by the integral method are described. NaJ(Tl) crystals by the
size 200x100 mm2 were used at the detectors. Light from the crystals was registered by semi-conductor
photo diodes of firm “Hamamatsu”, size of sensitive area of photo diode was 18x18 mm2. Is shown, that
at registration of γ-quanta with energy Åγ =0.478 MeV in the reaction 10B(n, α)7Li* ⇒ 7Li + γ  it was possible
practically completely compensate the reactor power fluctuations at intensity of γ-quanta N ~ 109 1/sec.

Ïðåïðèíò ¹2480, 15.06.2002 ã.
E-mail: vvesna@pnpi.spb.ru
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Èçìåðåíèÿ èíòåíñèâíîñòè ïó÷êà
èñòî÷íèêà ïîëÿðèçîâàííîãî àòîìàðíîãî âîäîðîäà è äåéòåðèÿ

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 ïîëÿðèçîâàííîãî
àòîìàðíîãî âîäîðîäà èëè äåéòåðèÿ (ABS – Atomic Beam Source) äëÿ ñïåêòðîìåòðà ANKE (Appa-
ratus 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
âîäîðîäíîé è äåéòåðèåâîé ãàçîâîé ìèøåíè. Îäíèì èç îñíîâíûõ ïàðàìåòðîâ èñòî÷íèêà ÿâëÿåòñÿ
èíòåíñèâíîñòü ïó÷êà ïîëÿðèçîâàííûõ àòîìîâ. Â ðàáîòå ïðåäñòàâëåíû ïðèíöèïû äåéñòâèÿ è
îïèñàíèå ABS. Îïèñàíà ìåòîäèêà àáñîëþòíûõ èçìåðåíèé èíòåíñèâíîñòè ïó÷êà, èçìåðèòåëüíîå
îáîðóäîâàíèå, è ïðåäñòàâëåíû ðåçóëüòàòû èçìåðåíèé.

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. One of the most important parameter of the source is
the polarized atomic beam intensity. In the present work principles of the operation are given. Tech-
nique of absolute measurements of the atomic beam intensity and equipment used are described.
Results of the measurements are presented.

Ïðåïðèíò ¹2481, 4.07.2002 ã.
E-mail: m.mikirtytchiants@fz-juelich.de
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Òåïëîôèçè÷åñêèé ðàñ÷åò àêòèâíîé çîíû ðåàêòîðà ÏÈÊ
ñ èñïîëüçîâàíèåì êîíöåïöèè ýêâèâàëåíòíîé øåðîõîâàòîñòè

ìåæòâýëüíûõ êàíàëîâ

Í. À. Ãðîøåâà, Ã. À. Êèðñàíîâ, Ê. À. Êîíîïëåâ, Æ. À. Øèøêèíà

Àííîòàöèÿ

Ïðåäëîæåí íîâûé ìåòîä òåïëîôèçè÷åñêîãî ðàñ÷åòà àêòèâíûõ çîí ñ êðåñòîîáðàçíûìè òâýëàìè,
îñíîâàííûé íà êîíöåïöèè ýêâèâàëåíòíîé øåðîõîâàòîñòè. Âåñü íàáîð ðàñ÷åòíûõ ôîðìóë â ýòîì
ìåòîäå îòëè÷àåòñÿ îò îáû÷íî èñïîëüçóåìîãî è ïðåäñòàâëÿåòñÿ áîëåå îáîñíîâàííûì ñ ôèçè÷åñêîé
òî÷êè çðåíèÿ. Ýòîò ìåòîä ïîçâîëÿåò ïðè îïðåäåëåíèè çàïàñà äî êðèçèñà ó÷èòûâàòü òàêèå ðåàëüíî
èìåþùèå ìåñòî ôàêòîðû, êàê íåðàâíîìåðíîñòü ðàñïðåäåëåíèÿ òåïëîâîãî ïîòîêà ïî ïåðèìåòðó
òâýëà, ðàáîòà ðåàêòîðà âáëèçè âåðõíåé óñòàâêè ÀÇ ïî ïðåâûøåíèþ ìîùíîñòè, êîòîðûå â îáû÷íî
èñïîëüçóåìîé ìåòîäèêå íå ó÷èòûâàëèñü. Ýòîò ìåòîä ïðîèëëþñòðèðîâàí íà ïðèìåðå ðàñ÷åòà
àêòèâíîé çîíû ðåàêòîðà ÏÈÊ.

Abstract

The new thermal physical calculation method of reactor cores with cruciform fuel elements, based on
the concept of the equivalent roughness is offered. All set of rated formulas in this method differs from
usually used and it is represented more substantiated from the physical point of view. This method
allows at definition of a power reserve before crisis to take into account such factors really having a
place, as non-uniform distribution of a thermal flux on perimeter of fuel element, reactor operation near
to upper emergency set point of power which in usually used method were not taken into account. This
method is illustrated on an example of PIK reactor core calculation.

Ïðåïðèíò ¹2482, 5.07.2002 ã.
E-mail: kirsanov@pnpi.spb.ru
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Ðàñ÷åò àêòèâíîñòåé ðàäèîíóêëèäîâ èç (n, γγγγγ)-ðåàêöèè
ïðè îáëó÷åíèè íåéòðîíàìè (ïðîãðàììà MIR)

Ë. Ï. Êàáèíà, Â. Â. Ìàðòûíîâ, Ï. È. Ïèâåíü,
È. Ì. Øåñòåðíåâà, Ã. È. Øóëÿê

Àííîòàöèÿ

Ïðîãðàììà MIR (Modelling of IRradiation) âû÷èñëÿåò àêòèâíîñòè ðàäèîíóêëèäîâ, îáðàçîâàâ-
øèõñÿ â ïðîöåññå îáëó÷åíèÿ îäíîýëåìåíòíîãî îáðàçöà òåïëîâûìè è ýïèòåïëîâûìè íåéòðîíàìè.
Àêòèâíîñòè, à òàêæå èíòåíñèâíîñòè ëèíèé âñåõ ðàäèîíóêëèäîâ, îáðàçîâàâøèõñÿ â ïðîöåññå
îáëó÷åíèÿ è ðàñïàäà, ïîêàçûâàþòñÿ äëÿ ëþáîãî ìîìåíòà âðåìåíè â ïåðèîä îáëó÷åíèÿ  èëè
âûäåðæêè.

Ïðîãðàììà MIR èñïîëüçóåò äëÿ âû÷èñëåíèé äàííûå èç ôàéëîâ NAADF (Nuclear Activation
Analysis Data Files) [1], êîòîðûå ñîäåðæàò ÿäåðíûå äàííûå èç ENSDF (Evaluated Nuclear Structure
Data File) [2] è íåéòðîííûå ñå÷åíèÿ èç êîìïèëÿöèè [3] è ñïðàâî÷íèêà [4].

Abstract

The program MIR (Modelling of IRradiation) performs a calculation of activity of specific radionuclides
in the process of thermal and epithermal neutron irradiation of chemical elements. Activities and also
intensities of gamma lines of all radionuclides produced during irradiation are displayed for any moment
of irradiation and cooling time.

The program MIR use for calculation data from NAADF (Nuclear Activation Analysis Data Files) [1]
extracted from ENSDF (Evaluated Nuclear Structure Data File) [2], handbook [3] and Neutron Cross
Section [4].

Ïðåïðèíò ¹2483, 10.10.2002 ã.
E-mail: lpkab@pnpi.spb.ru

High-Energy QCD Asymptotics of Photon-Photon Collisions

S. J. Brodsky, V. S. Fadin, V. T. Kim,
L. N. Lipatov, G. B. Pivovarov

Àííîòàöèÿ

Îáñóæäàåòñÿ âûñîêîýíåðãåòè÷åñêîå ïîâåäåíèå ïîëíûõ ñå÷åíèé ôîòîíîâ ñ áîëüøîé âèðòó-
àëüíîñòüþ â ÊÕÄ, ïðåäñêàçûâàåìîå óðàâíåíèå ÁÔÊË â ñëåäóþùåì çà ëèäèðóþùèì ïðèáëèæå-
íèåì. Ýòè ïðåäñêàçàíèÿ ÁÔÊË, èñïîëüçóþùèå îïòèìèçèðóþùèé ìàñøòàá ïåðåíîðìèðîâêè ÁËÌ,
íàõîäÿòñÿ â õîðîøåì ñîãëàñèè ñ íåäàâíèìè äàííûìè OPAL è L3, ïîëó÷åííûìè íà LEP2, CERN.
Ïðåäñòàâëåíû òàêæå ÁÔÊË-ïðåäñêàçàíèÿ äëÿ áóäóùèõ ëèíåéíûõ êîëëàéäåðîâ.

Abstract

The high-energy behaviour of the total cross section for highly virtual photons, as predicted by the
BFKL equation at next-to-leading order (NLO) in QCD, is discussed. The NLO BFKL predictions, improved
by the BLM optimal scale setting, are in good agreement with recent OPAL and L3 data at CERN LEP2.
NLO BFKL predictions for future linear colliders are presented.

Ïðåïðèíò ¹2484, 24.07.2002 ã., àíãë. òåêñò.
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Criticality Calculations of Boron Poisoning of the PIK Mock-up
with Heavy Water Reflector (Calculations of PIK Crit. Assemblies. Part 4)

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

Àííîòàöèÿ
Ïðèâåäåíû ðåçóëüòàòû òðåõìåðíûõ ãåòåðîãåííûõ ðàñ÷åòîâ ôèç. ìîäåëè ðåàêòîðà ÏÈÊ ñ òÿæåëî-

âîäíûì îòðàæàòåëåì ñ ïîìîùüþ Ìîíòå Êàðëî ïðîãðàìì MCU RFFI, MCU PR è MCNP-4B ñ áèáëèîòåêîé
ENDF/BVI. Îñíîâíûå âû÷èñëåíèÿ áûëè ïðîâåäåíû ñ ïîìîùüþ êîäà MCU PR. Ïîëíîìàñøòàáíàÿ
êîìïüþòåðíàÿ ìîäåëü äåòàëüíî âîñïðîèçâîäèò ãåîìåòðèþ è ìàòåðèàëüíûé ñîñòàâ ÔÌ è ïîçâîëÿåò
îöåíèòü âêëàä â ðåàêòèâíîñòü åå îòäåëüíûõ óçëîâ. Âû÷èñëåíû ðåàêòèâíîñòè äëÿ èçìåðåííîãî êðèòè÷å-
ñêîãî îêíà øòîðû ∆H â çàâèñèìîñòè îò îòðàâëåíèÿ çîíû è ëîâóøêè (èëè òîëüêî çîíû) áîðíîé êèñëîòîé.
Äëÿ ñëó÷àÿ íèòðàòà ãàäîëèíèÿ, ðàñòâîðåííîãî â H2O â çàçîðå ìåæäó êîðïóñîì è êîæóõîì, îòðåçàþùèì
òåïëîâûå íåéòðîíû èç îòðàæàòåëÿ, ñðåäíåå îòêëîíåíèå îò íóëÿ âû÷èñëåííîé ðåàêòèâíîñòè äëÿ
10 òî÷åê ñîñòàâëÿåò ρ

 

V= �0.1(1)% (â ñêîáêàõ ïîêàçàí ñðåäíåêâàäðàòè÷íûé ðàçáðîñ). Äëÿ äðóãèõ òðåõ
ñåðèé èçìåðåíèé ñ âîçäóõîì â çàçîðå (âñåãî 26 êðèò. ñîñòîÿíèé) ñðåäíèå îòêëîíåíèÿ îò íóëÿ ñîñòàâ-
ëÿþò: ρ

 

III = 0.16(5)%; ρ
 

IV = 0.12(5)%; ρ
 

VI = 0.24(7)%. Áûë âû÷èñëåí âåñ øòîðû, ñáðîøåííîé îò êðèòè-
÷åñêîãî îêíà ∆H äî ∆H0 = 2.5 ñì ñ òî÷íîñòüþ ∆ρ

 

Sh = –6(5)%. Ýêñïåðèìåíòàëüíûå óñòðîéñòâà â îòðàæà-
òåëå (âñå êàíàëû è ÈÃÍ) âíîñÿò ìàëûé âêëàä â ðåàêòèâíîñòü, ìåíüøå ÷åì ∆ρ

 

EF = �0.3(1)%. Âû÷èñëå-
íèÿ ïî ïðîãðàììå MCNP ñ òî÷íîé ãåîìåòðèåé êðåñòà îòëè÷àþòñÿ íåçíà÷èòåëüíî: ∆ρ

 

MCNP–MCU = +0.1(1)%.
Òàêèì îáðàçîì, ñðàâíåíèå ñ ýêñïåðèìåíòîì âû÷èñëåíèÿ áîðíîãî îòðàâëåíèÿ ôèç. ìîäåëè ðåàêòîðà
ÏÈÊ ïîêàçûâàåò, ÷òî òî÷íîñòü ïðîãðàìì MCU PR è MCNP äîñòàòî÷íà äëÿ ïðàêòè÷åñêèõ öåëåé. Îíè
îáå ìîãóò áûòü ðåêîìåíäîâàíû äëÿ ðàñ÷åòà ðàáî÷èõ ðåæèìîâ ðåàêòîðà ÏÈÊ.

Äëÿ òÿæåëîâîäíîãî îòðàæàòåëÿ âåñ ñòàëüíîãî êîðïóñà è êîæóõà ñîñòàâëÿåò ∆ρ
 

V = 5.0(1)%. Âìåñòå
ñ ïîòåðåé ðåàêòèâíîñòè èç-çà ñèëüíî ïîãëîùàþùèõ êîíñòðóêöèîííûõ ìàòåðèàëîâ (8%) ýòà ðåàêòèâ-
íîñòü ñîçäàåò ðåçåðâ ïðè ïåðåõîäå ê ñëàáî ïîãëîùàþùèì ìàòåðèàëàì (íàïðèìåð, àëþìèíèþ).
Îñâîáîäèâøóþñÿ ðåàêòèâíîñòü ìîæíî èñïîëüçîâàòü êàê íà óâåëè÷åíèå âûãîðàíèÿ, òàê è íà ñíèæå-
íèå îáîãàùåíèÿ òîïëèâà.

Abstract
We have performed three-dimensional, heterogeneous calculations of the Mock-up of reactor PIK with

heavy-water reflector, using Monte Carlo codes MCU RFFI, MCU PR and MCNP-4B with library ENDF/BVI.
The major computation were performed with code MCU PR. The computer simulation reproduced the ge-
ometry and material composition of the Mock-up in every detail and allowed to estimate the contributions to
the reactivity of all components. We have calculated the reactivity for the measured critical shutter windows
∆H depending on the poisoning of the core and trap (or only the core) by boric acid. With gadolinium,
dissolved in H2O, in the gap between vessel and housing, which cuts off the thermal neutron flux from the
reflector, the mean deviation from zero of the calculated reactivity for 10 points was ρ

 

V = –0.1(1)% (shown
in brackets is the mean square scatter). For another three series of measurements, with air in the gap (in all
26 critical states), the mean deviations are ρ

 

III = 0.16(5)%; ρ
 

IV = 0.12(5)% and ρ
 

VI = 0.24(7)%. We have also
calculated the reactivity of the shutter, dropped from ∆H to ∆H0= 2.5 cm with accuracy ∆ρ

 

Sh = –6(5)%. The
experimental equipment in the reflector (all channels and HNS) make a small contribution to the reactivity,
less than ∆ρ

 

EF = –0.3(1)%. The results of calculations using code MCNP with exact geometry of the PIK FE
and using code MCU RFFI with a geometrical model of the FE differ only slightly: ∆ρ

 

MCNP–MCU = +0.1(1)%.
Thus the calculations of the boron poisoning experiments of the reactor PIK Mock-up show that code MCU
PR and MCNP calculate the reactivity with an accuracy, which is sufficient for practical purposes. Both codes
can be recommended for calculations of operational modes of reactor PIK.

For the heavy-water reflector we have also found the reactivity loss of the steel vessel and housing:
∆ρ

 

V = 5.0(1)%. Together with the reactivity loss (8%) from strongly absorbing FE structure material this reactivity
forms a reserve that can be utilised in changing to weakly absorbing material (for instance, aluminium). The
saved reactivity can be used to increase the burn-up and to reduce the fuel enrichment.

Ïðåïðèíò ¹2485, 23.07.2002 ã., àíãë. òåêñò.
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Èçìåðåíèÿ ïðîôèëÿ ïó÷êà èñòî÷íèêà
ïîëÿðèçîâàííîãî àòîìàðíîãî âîäîðîäà è äåéòåðèÿ

ñ ïîìîùüþ 2õ-êîîðäèíàòíîãî ìîíèòîðà
â îáëàñòè ôîðìèðîâàíèÿ ãàçîâîé ñòðóè

Ì. Ñ. Ìèêèðòû÷üÿíö, À. À. Âàñèëüåâ, À. È. Êîâàëåâ,
Ï. À. Êðàâöîâ, Õ. Çàéôåðò, Ô. Ðàòìàíí

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
âîäîðîäíîé è äåéòåðèåâîé ãàçîâîé ìèøåíè. Îïðåäåëåíèå ïðîôèëÿ àòîìàðíîãî ïó÷êà â îáëàñòè
åãî ôîðìèðîâàíèÿ ÿâëÿåòñÿ îäíèì èç îñíîâíûõ ïàðàìåòðîâ èñòî÷íèêà. Â ðàáîòå ïðèâîäèòñÿ
ìàòåìàòè÷åñêàÿ ìîäåëü 2õ-êîîðäèíàòíîãî äåòåêòîðà ïîòîêà àòîìàðíîãî âîäîðîäà. Îïèñàíà
ìåòîäèêà èçìåðåíèé ïðîôèëÿ àòîìàðíîãî ïó÷êà, èçìåðèòåëüíîå îáîðóäîâàíèå, è ïðåäñòàâëåíû
ðåçóëüòàòû èçìåðåíèé.

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. One of the most important parameter of the source is
the polarized atomic beam profile. In the present work method of the beam profile measurements with
the 2D detector of the atomic hydrogen flux is given. Technique of measurements of the atomic beam
profile and equipment used are described. Results of the measurements are presented.

Ïðåïðèíò ¹2486, 12.08.2002 ã.
E-mail: vassilie@mail.pnpi.spb.ru
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Áëîêè ñâåðõòîíêèõ ïåðåõîäîâ äëÿ ñîçäàíèÿ ÿäåðíîé ïîëÿðèçàöèè
â èñòî÷íèêå ïîëÿðèçîâàííîãî àòîìàðíîãî âîäîðîäà è äåéòåðèÿ ANKE ABS

Ì. Ñ. Ìèêèðòû÷üÿíö, À. À. Âàñèëüåâ, Â. Ï. Êîïòåâ, Ï. À. Êðàâöîâ,
Õ. Çàéôåðò, Á. Ëîðåíòö, Ô. Ðàòìàíí, Ð. Ýíãåëüñ

Àííîòàöèÿ

Èñòî÷íèê ïîëÿðèçîâàííîãî àòîìàðíîãî âîäîðîäà/äåéòåðèÿ (ABS – Atomic Beam Source)
ñîâìåñòíî ñ íàêîïèòåëüíîé ÿ÷åéêîé ïëàíèðóåòñÿ èñïîëüçîâàòü â êà÷åñòâå âíóòðåííåé ãàçîâîé
ìèøåíè íà íàêîïèòåëüíîì êîëüöå COSY. Ìàêñèìàëüíàÿ èíòåíñèâíîñòü àòîìàðíîãî ïó÷êà âîäî-
ðîäà ñîñòàâèëà (7.39 ±0.20) ×1016 àòîìîâ/ñ äëÿ äâóõ ñâåðõòîíêèõ ñîñòîÿíèé. Äëÿ ñîçäàíèÿ ÿäåð-
íîé ïîëÿðèçàöèè â ABS èñïîëüçóþòñÿ òðè áëîêà ñâåðõòîíêèõ ïåðåõîäîâ, îáåñïå÷èâàþùèõ
âåêòîðíóþ (äëÿ âîäîðîäà èëè äåéòåðèÿ) è òåíçîðíóþ (äëÿ äåéòåðèÿ) ïîëÿðèçàöèþ àòîìàðíîãî
ïó÷êà. Äëÿ èçìåðåíèÿ ïîëÿðèçàöèè â áóäóùèõ ýêñïåðèìåíòàõ áóäåò ïðèìåíåí ïîëÿðèìåòð íà
Ëýìáîâñêîì ñäâèãå, ïîñòðîåííûé â Êåëüíñêîì óíèâåðñèòåòå, èñïîëüçóåìûé, â íàñòîÿùåå âðåìÿ,
äëÿ òîíêîé íàñòðîéêè áëîêîâ ñâåðõòîíêèõ ïåðåõîäîâ. Ïåðâûå èçìåðåíèÿ ïîëÿðèçàöèè, ñîçäàâà-
åìîé áëîêàìè ñâåðõòîíêèõ ïåðåõîäîâ, ïîêàçàëè âåëè÷èíó Ð

z
=+0.89 ±0.01 è Ð

z
=–0.96 ±0.01 (äëÿ

âîäîðîäà). Â ðàáîòå ïðåäñòàâëåíû ïåðâûå ðåçóëüòàòû èçìåðåíèé âåêòîðíîé è òåíçîðíîé ïîëÿ-
ðèçàöèè äåéòåðèåâîãî ïó÷êà.

Abstract

The polarized atomic beam source (ABS) will be utilized in future experiments at the magnetic spec-
trometer ANKE to feed a storage cell gas target. A maximum intensity of (7.39 ±0.20) ×1016 atoms/s is
achieved for two hyperfine states of hydrogen. Three high-frequency transition units, provide all neces-
sary polarization states. For future experiments at COSY with polarized internal targets a Lamb-shift
polarimeter , built at the University of Cologne, has been installed at the ABS. First measurements of
the nuclear polarization of the atomic hydrogen beam, produced by the medium and the weak field
transition units, yield a preliminary value of Ð

z
=+0.89 ±0.01 and Ð

z
=–0.96 ±0.01. Results of the first tests

with vector and tensor polarized deuterium beam are reported.
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