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Type I Superconductivity upon Monopole Condensation
in Seiberg-Witten Theory

A. Vainshtein, A. Yung

Àííîòàöèÿ

Èçó÷àåòñÿ êîíôàéíìåíò â N=2 ñóïåðñèììåòðè÷íîé SU(2) êàëèáðîâî÷íîé òåîðèè â ìîíîïîëü-
íîé òî÷êå, âîçíèêàþùåé ïðè íàðóøåíèè N=2 ñóïåðñèììåòðèè ìàññîâûì ÷ëåíîì ïðèñîåäèíåí-
íîé ìàòåðèè. Ïîäòâåðæäàþòñÿ ðåçóëüòàòû, ïîëó÷åííûå ðàíåå, î òîì, ÷òî ñòðóíà Àáðèêîñîâà-
Íåëüñîíà-Îëåñåíà îêàçûâàåòñÿ íå BPS-íàñûùåííîé, åñëè ó÷åñòü ñëåäóþùèé çà ëèäèðóþùèì
ïîðÿäîê ïî ìàññå ïðèñîåäèíåííîé ìàòåðèè. Ïîëó÷åííûé ðåçóëüòàò ñâèäåòåëüñòâóåò î òîì, ÷òî
ïðè êîíäåíñàöèè ìîíîïîëåé âîçíèêàåò ñâåðõïðîâîäèìîñòü I ðîäà. Ýòîò âûâîä ïîçâîëÿåò ñäå-
ëàòü êà÷åñòâåííûå ïðåäñêàçàíèÿ î ñòðóêòóðå ñïåêòðà àäðîíîâ â ìîíîïîëüíîé òî÷êå.

Abstract

We study the confinement scenario in N=2 supersymmetric SU(2) gauge theory near the monopole
point upon breaking of N=2 supersymmetry by the adjoint matter mass term. We confirm claims made
previously that the Abrikosov-Nielsen-Olesen string near the monopole point fails to be a BPS state
once next-to-leading corrections in the adjoint mass parameter taken into account. Our results show
that the type I superconductivity arises upon monopole condensation. This conclusion allows us to
make qualitative predictions on the structure of the hadron mass spectrum near the monopole point.
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ßäåðíî-ôèçè÷åñêèå ìåòîäèêè îïðåäåëåíèÿ
èçîòîïíîãî ñîñòàâà ñîåäèíåíèé ëèòèÿ

À. È. Åãîðîâ, Þ. Å. Ëîãèíîâ

Àííîòàöèÿ
Ïðåäëîæåíû ìåòîäèêè êîëè÷åñòâåííîãî îïðåäåëåíèÿ èçîòîïíîãî ñîñòàâà ñîåäèíåíèé ëèòèÿ,

îñíîâàííûå íà ÿäåðíî-ôèçè÷åñêèõ ìåòîäàõ èçìåðåíèÿ (ïîñðåäñòâîì ðåàêöèè 113Cd(n, γ)114Cd)
ïðîïóñêàíèÿ íåéòðîíîâ îáðàçöàìè, ñîäåðæàùèìè ëèòèé. Ïëîùàäü íàèáîëåå èíòåíñèâíîé γ-ëè-
íèè (Eγ = 558 êýÂ) ðåàêöèè ïðîïîðöèîíàëüíà ÷èñëó íåéòðîíîâ, ïðîøåäøèõ ÷åðåç îáðàçåö. Ìåòî-
äèêà, èñïîëüçóþùàÿ òåïëîâûå íåéòðîíû ðåàêòîðà, ïðèìåíÿåòñÿ äëÿ àáñîëþòíûõ èçìåðåíèé
ñîäåðæàíèÿ 6Li â ñîåäèíåíèÿõ, ãäå ýòîò èçîòîï ïðèñóòñòâóåò â êîëè÷åñòâàõ îò 4 äî 96 %. Íåé-
òðîíû 238Ðu-Âå èñòî÷íèêà èñïîëüçóþòñÿ äëÿ îïðåäåëåíèÿ ñîäåðæàíèÿ 6Li â âîäíûõ ðàñòâîðàõ
LiOH ñ ñîäåðæàíèåì 6Li îò 0,1 % è áîëåå.

Abstract
The methods of quantitative determination of the 6Li contents in lithium compounds based

on the neutron passage measurement through the lithium containing samples are presented. Thermal
neutrons from the reactor or neutrons from the standard 238Ðè-Âå source are used, the 113Cd(n, γ)114Cd
reaction is used to detect neutrons. The area of the most intensive γ-line from this reaction
(Eγ = 558 keV) is proportional to the number of neutrons passing through the sample. Neutrons from
the reactor are used for the 6Li contents determination in the range of 4–96 %. Fast neutrons from
the 238Pu-Be source are employed for the 6Li contents determination in the LiOH water solutions starting
from 0,1 %.
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Ðåëÿòèâèñòñêîå îïèñàíèå ñòðóêòóðû ìàãè÷åñêèõ ÿäåð
ñ ðåàëèñòè÷íûìè ïîòåíöèàëàìè îäíîáîçîííîãî îáìåíà

Ã. Ì. Àìàëüñêèé, Þ. Â. Äîöåíêî, À. À. Ëîáîäåíêî

Àííîòàöèÿ
Îáñóæäàåòñÿ ðåëÿòèâèñòñêàÿ ìîäåëü ÿäðà, ïîñòðîåííàÿ íà áàçå Áîííñêîãî ïîòåíöèàëà îäíî-

áîçîííîãî îáìåíà, îïèñûâàþùåãî ôàçîâûå ñäâèãè â ñâîáîäíîì íóêëîí-íóêëîííîì ðàññåÿíèè è
ñòðóêòóðó äåéòðîíà. Â ïðèáëèæåíèè Õàðòðè âûïîëíåíû ðàñ÷¸òû ìàãè÷åñêèõ ÿäåð
16Î, 40Ca, 48Ca, 90Zr, 208Pb. Ïîëó÷åíî ðàçóìíîå ñîãëàñèå òåîðåòè÷åñêèõ è ýêñïåðèìåíòàëüíûõ ñïåê-
òðîâ ñâÿçàííûõ ñîñòîÿíèé íóêëîíîâ. Ðàñ÷¸òû âûïîëíåíû áåç ñâîáîäíûõ ïàðàìåòðîâ è ïåðåíîð-
ìèðîâêè ìåçîííûõ ïîëåé, ÷òî îòêðûâàåò ïðèíöèïèàëüíóþ âîçìîæíîñòü ïîñòðîåíèÿ ñàìîñîãëà-
ñîâàííîé ìîäåëè ÿäðà áåç èñïîëüçîâàíèÿ ôåíîìåíîëîãè÷åñêèõ íóêëîí-íóêëîííûõ ñèë.

Abstract
Relativistic nuclear model based on the Bonn OBE potential, describing phase shifts of free

NN-scattering and deuteron structure, is discussed. Hartree approximation was applied to perform
the calculations for magic 16O, 40Ca, 48Ca, 90Zr and 208Pb nuclei. The experimental and theoretical
binding energy spectra are found to be in reasonable agreement. The calculations performed without
renormalization of meson fields have no free parameters, providing thus in principal an opportunity
to develop a self-consistent nuclear model without phenomenological NN-forces involved.
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Ïðîáëåìà ÐÒ-èíâàðèàíòíîñòè â ôèçèêå ìàãíèòíûõ êðèñòàëëîâ

À. Â. Êîâàëåâ

Àííîòàöèÿ
Ïîëó÷åíû äîïîëíèòåëüíûå îáîñíîâàíèÿ àêòóàëüíîñòè çàäà÷, ñôîðìóëèðîâàííûõ â ïðåäû-

äóùåé ðàáîòå. Ïðåäëàãàåòñÿ îáùàÿ ñèììåòðèéíàÿ ñõåìà àíàëèçà ýêñïåðèìåíòàëüíûõ ðåçóëü-
òàòîâ, ïîëó÷åííûõ íà ìàãíèòíûõ ìàòåðèàëàõ. Ðàññìàòðèâàþòñÿ íåêîòîðûå ïðèìåðû âîçìîæ-
íîãî ïðèìåíåíèÿ ýòîé ñõåìû.

Abstract
Additional grounds on the importance of the problems formulated in the previous paper are worked

out. A general symmetrical scheme is proposed for the analysis of the experimental results obtained
on magnetic materials. Some examples of the possible application of this scheme are considered.

A Neutronic Feasibility Study for Fuel Enrichment Reduction
of the PNPI WWR-M Reactor

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

Àííîòàöèÿ
Â ïðåïðèíòå èçó÷àåòñÿ âîçìîæíîñòü ïåðåâîäà ðåàêòîðà ÂÂÐ-Ì â Ãàò÷èíå íà íèçêîîáîãàù¸í-

íîå òîïëèâî. Â í¸ì ïðåäñòàâëåíû ðåçóëüòàòû ïîëíîìàñøòàáíûõ ðàñ÷åòîâ ðåàêòîðà ñ îáîãàùå-
íèåì òîïëèâà 90%(HÅU), 36%(MEU) è 19.75%(LEU). Êîìïüþòåðíàÿ ìîäåëü ðåàêòîðà äëÿ ïðî-
ãðàììû MCU RFFI âêëþ÷àåò âñå äåòàëè êîíñòðóêöèè àêòèâíîé çîíû. Âû÷èñëåíèÿ ïîêàçûâàþò,
÷òî ïëîòíîñòü óðàíà 3.3 ãU/ñì3 ñ îáîãàùåíèåì 36% è 8.25 ãU/ñì3 ñ îáîãàùåíèåì 19.75% â ñåð-
äå÷íèêå ÒÂÑ òèïà ÂÂÐ-Ì5 äîñòàòî÷íû äëÿ îáåñïå÷åíèÿ òîé æå ïðîäîëæèòåëüíîñòè òîïëèâíîãî
öèêëà è òîãî æå çàïàñà ðåàêòèâíîñòè â êîíöå öèêëà, ÷òî è ó øòàòíûõ ÒÂÑ 90% îáîãàùåíèÿ. Äëÿ
ðàâíîâåñíîãî òîïëèâíîãî öèêëà ñ òâýëàìè 90%, 36% è 19.75% îáîãàùåíèÿ âû÷èñëåíû âûãîðà-
íèå, îòðàâëåíèå, ïîòîêè òåïëîâûõ è áûñòðûõ íåéòðîíîâ è âåñà ðåãóëÿòîðîâ. Îöåíåí ýôôåêò
îòðàâëåíèÿ áåðèëëèÿ. Îòíîñèòåëüíàÿ òî÷íîñòü íåéòðîííî-ôèçè÷åñêèõ ðàñ÷åòîâ äîñòàòî÷íà äëÿ
òîãî, ÷òîáû íà÷àòü òåõíîëîãè÷åñêèå ðàçðàáîòêè ÒÂÑ ÂÂÐ-Ì5 ñ MEU è LEU òîïëèâîì. Äëÿ îáåñ-
ïå÷åíèÿ àáñîëþòíîé òî÷íîñòè ðàñ÷¸òà ðåàêòèâíîñòè 0.5-1% íåîáõîäèìî ïðîâåñòè ñðàâíåíèå
ïîëíîìàñøòàáíûõ ðàñ÷¸òîâ ðåàêòîðà ÂÂÐ-Ì ñ ðåçóëüòàòàìè èçìåðåíèé (âêëþ÷àÿ îòðàâëåíèå
áåðèëëèÿ).

Abstract
In this report we present the results of computations of the full scale reactor core with HEU (90%),

MEU (36%) and LEU (19.75%) fuel. The reactor computer mode] for the MCU RFFI Monte Carlo code
includes all peculiarities of the core. Calculations show that a uranium density of 3.3 gU/cm3 of MEU
(36%) fuel and 8.25 gU/cm3 of LEU (19.75%) in WWR-M5 fuel assembly (FA) geometry is required to
match the fuel cycle length of the HEU (90%) case with the same end of cycle (EOEC) excess reactivity.
For the equilibrium fuel cycle the fuel bumup and poisoning, the fast and thermal neutron fluxes, the
reactivity worth of control rods were calculated for the reference case with HEU (90%) FA and for the
MEU and LEU FA. The beryllium poisoning effect was estimated. The relative accuracy of this neutronic
feasibility study of LEU conversion of the WWR-M reactor in Gatchina is sufficient to start the fabrication
feasibility study of MEU and LEU WWR-M5 fuel assemblies. For the absolute accuracy (0.5-1)% in
reactivity calculations the special program of comparing the full scale reactor WWR M core calculations
with results of measurements (including Be poisoning) should be performed.
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