
Ìåõàíèçì ôîòîÿäåðíîé 12Ñ(γγγγγ, pααααα)7Li  ðåàêöèè

Å. À. Êîòèêîâ, Å. Ä. Ìàõíîâñêèé , À. À. Öûãàíîâà

Àííîòàöèÿ
Ñ ïîìîùüþ ôîòîýìóëüñèîííîé ìåòîäèêè èññëåäîâàí ìåõàíèçì ôîòîÿäåðíîé ðåàêöèè

12Ñ(γ, pα)7Li. Àíàëèç âñåé ñîâîêóïíîñòè ïîëó÷åííûõ äàííûõ ïîêàçàë, ÷òî ýòîò ïðîöåññ îáúÿñíÿåòñÿ
ïðåèìóùåñòâåííûì äåéñòâèåì ìåõàíèçìîâ ôåéíìàíîâñêèõ äèàãðàìì (òðåõ- è ÷åòûðåõóãîëüíîé)
ñ ðåçîíàíñíîé ïåðåñòðîéêîé ÿäåð â âåðøèíàõ, âêëþ÷àþùèõ âèðòóàëüíûå ïðîöåññû
γ+8Be → 8Be* → p+7Li è p+α → 5Li* → p+α.

Abstract
By means fotoemulsion techniques a mechanism of 12Ñ(γ, pα)7Li reaction has been investigated.

Analysis of the totality of the data obtained indicate that this process is explained mainly in terms
of Feynman graphs (triangular and square) with resonance rearrangement of the nuclei at vertices
including the virtual processes γ+8Be → 8Be* → p+7Li and p+α → 5Li* → p+α.
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Ìîäåëèðîâàíèå îõëàæäåíèÿ àòîìàðíîãî âîäîðîäà ïðè åãî
àäèàáàòè÷åñêîì ðàñøèðåíèè â ìàãíèòíîé ëîâóøêå

Â. Ô. Åæîâ, Å. Ê. Èçðàèëîâ. Ã. Á. Êðûãèí, Ì. Ì. Íåñòåðîâ, Â. Ë. Ðÿáîâ

Àííîòàöèÿ
Â ðàáîòå ïðåäëàãàåòñÿ ñîçäàòü óíèêàëüíûé èñòî÷íèê àòîìàðíîãî âîäîðîäà, íà êîòîðîì ïëà-

íèðóåòñÿ ïðîâåäåíèå öåëîãî êîìïëåêñà ôóíäàìåíòàëüíûõ èññëåäîâàíèé, òàêèõ êàê: èññëåäîâà-
íèå  Áîçå-Ýéíøòåéíîâñêîé êîíäåíñàöèè, ïîèñê «íîâîé» ôèçèêè âíå Ñòàíäàðòíîé ìîäåëè ýëåêòðî-
ñëàáîãî âçàèìîäåéñòâèÿ, ñîçäàíèå âîäîðîäíîãî ñòàíäàðòà ÷àñòîòû, ïðåöèçèîííûå èçìåðåíèÿ
Ëýìáîâñêîãî ñäâèãà. Ïðåäëîæåííûé ìåòîä îõëàæäåíèÿ àòîìàðíîãî âîäîðîäà îòëè÷àåòñÿ îò òðà-
äèöèîííûõ ïðîñòîòîé è âûñîêîé ýôôåêòèâíîñòüþ. Ñóòü ìåòîäà ñîñòîèò â èñïîëüçîâàíèè óíè-
êàëüíûõ ñâîéñòâ àòîìàðíîãî âîäîðîäà: îòñóòñòâèå êîíäåíñàöèè äî òåìïåðàòóð ïîðÿäêà 20 µÊ
è íåâîçìîæíîñòü åãî íàãðåâà èíôðàêðàñíûì èçëó÷åíèåì ïðè îòñóòñòâèè ñîóäàðåíèé àòîìîâ
ñî ñòåíêàìè. Ýòè ñâîéñòâà ïîçâîëÿþò èñïîëüçîâàòü äëÿ îõëàæäåíèÿ àòîìàðíîãî âîäîðîäà
íàèáîëåå ýôôåêòèâíûé è õîðîøî èçâåñòíûé ñïîñîá îõëàæäåíèÿ ãàçà ïðè àäèàáàòè÷åñêîì
óâåëè÷åíèè îáúåìà, â êîòîðîì îí íàõîäèòñÿ (òèïè÷íûé ïðèìåð: äåòàíäåð). Äëÿ ðåàëèçàöèè ýòîé
èäåè ïðåäëàãàåòñÿ èñïîëüçîâàòü àäèàáàòè÷åñêîå óâåëè÷åíèå îáúåìà ìàãíèòíîé ëîâóøêè,
â êîòîðîé õðàíèòñÿ ãàç àòîìàðíîãî âîäîðîäà.

Abstract
In this paper it is offered to create a unique source of atomic hydrogen, on which the carrying out

of the whole complex of basic researches, such as is planed: examination of Bose-Einstein condensation,
searching of «new» physics outside of the Standart model of a weak coupling, making of the hydrogen
standard of frequency, precision determinations of Lamb shift. The offered method of cooling of atomic
hydrogen differs from traditional by a simplicity and high performance. The essence of a method consists
in usage of unique properties of atomic hydrogen: lack of condensation up to temperatures about 20 µK
and impossibility of its heat by an infrared rays at lack of impacts of atoms with walls. These properties
allow to use for cooling atomic hydrogen the most effective and well known mode of cooling of gas
at isentropic magnification of volume, in which it is. For embodying this idea it is offered to use isentropic
increase of volume of a magnetic trap, in which the gas of atomic hydrogen is stored.

Ïðåïðèíò ¹2412, 26.03.2001 ã.
E-mail: ezhov@mail.pnpi.spb.ru



Confinement Near Argyres-Douglas Point in N = 2 QCD
and Low Energy Version of AdS/CFT Correspondence

À. V. Yung

Àííîòàöèÿ

Èññëåäóþòñÿ òðóáêè Àáðèêîñîâà-Íåëüñåíà-Îëåñåíà íà õèããñîâñêîé âåòâè â N = 2 ÊÕÄ
ñ êàëèáðîâî÷íîé ãðóïïîé SU(2) è äâóìÿ àðîìàòàìè ôóíäàìåíòàëüíîé ìàòåðèè. Äàííàÿ òåîðèÿ
ðàññìàòðèâàåòñÿ âáëèçè òî÷êè Àðãèðåñà Äóãëàñà (AD), â êîòîðîé ìàññà ìîíîïîëåé, ñâÿçàííûõ
ýòèìè òðóáêàìè, ñòàíîâèòñÿ ìàëîé. Â ýòîì ðåæèìå ýôôåêòèâíàÿ QED, îïèñûâàþùàÿ òåîðèþ
íà õèããñîâñêîé âåòâè, íàõîäèòñÿ â ñèëüíîé ñâÿçè. Äóàëüíîå îïèñàíèå äà¸òñÿ â òåðìèíàõ äëèí-
íûõ è òîíêèõ ñòðóí ñ ìàëûì íàòÿæåíèåì. Ýòî èíòåðïðåòèðóåòñÿ êàê äóàëüíîñòü ìåæäó òåîðèåé
ïîëÿ â ñèëüíîé ñâÿçè è òåîðèåé ñòðóíû â ñëàáîé ñâÿçè. Äàëåå ðàññìàòðèâàåòñÿ íåêðèòè÷åñêàÿ
òåîðèÿ ñòðóíû äëÿ ýòèõ òðóáîê, âêëþ÷àþùàÿ ïÿòîå èçìåðåíèå. Êîíôîðìíàÿ òåîðèÿ â òî÷êå AD
ñîîòâåòñòâóåò AdS ìåòðèêå ñî ñòîðîíû 5d ãðàâèòàöèè. Âîçìóùåíèå, èíäóöèðîâàííîå ìàëîé
ìàññîé ìîíîïîëåé, ñîçäà¸ò êèíê, îòäåëÿþùèé óëüòðàôèîëåòîâîå è èíôðàêðàñíîå ïîâåäåíèå.
Ïîêàçàíî, ÷òî íàòÿæåíèå ñòðóíû îïðåäåëÿåòñÿ ìàëîé ìàññîé ìîíîïîëåé. Â ÷àñòíîñòè, îíî ñòðå-
ìèòñÿ ê íóëþ â òî÷êå AD.

Abstract

We study Abrikosov-Nielsen-Olesen (ANO) flux tubes on the Higgs branch of N = 2 QCD with
SU(2) gauge group and Nf = 2 flavors of fundamental matter. In particular, we consider this theory near
Argyres-Douglas (AD) point where the mass of monopoles connected by these ANO strings become
small. In this regime the effective QED which describes the theory on the Higgs branch becomes strongly
coupled. We argue that the appropriate description of the theory is in terms of long and thin flux tubes
(strings) with small tension. We interpret this as another example of duality between field theory
in strong coupling and string theory in weak coupling. Then we consider the non-critical string theory
for these flux tubes which includes fifth (Liouville) dimension. We identify CFT at the AD point as UV fix
point corresponding to AdS metric on the 5d «gravity» side. The perturbation associated with the monopole
mass term creates a kink separating UV and IR behaviour. We estimate the renormalized string tension
and show that it is determined by the small monopole mass. In particular, it goes to zero at the AD point.
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Charge Radius and Electromagnetic Moments of 153Yb

À. Å. Barzakh, D. V. Fedorov, Ò. Ò. Fedorov, V. S. Ivanov,
F. V. Moroz, V. N. Panteleev, M. D. Seliverstov, Yu. M. Volkov

Àííîòàöèÿ

Ïðîâåäåíû èçìåðåíèÿ èçìåíåíèé ñðåäíåêâàäðàòè÷íîãî çàðÿäîâîãî ðàäèóñà è ýëåêòðîìàãíèò-
íûõ ìîìåíòîâ íåéòðîíîäåôèöèòíîãî èçîòîïà 153Yb ñ ïîìîùüþ ðåçîíàíñíîé ôîòîèîíèçàöèîííîé
ñïåêòðîñêîïèè â ëàçåðíîì èîííîì èñòî÷íèêå. Îáíàðóæåí íåîáû÷íûé ÷åòíî-íå÷åòíûé ýôôåêò
â çàðÿäîâûõ ðàäèóñàõ èçîòîïîâ Yb ñ N = 82-84.

Abstract

The electromagnetic moments and the change in the mean square charge radius of the neutron
deficient 153Yb have been determined using resonance ionization spectroscopy in a laser ion source.
The unusual inverse odd-even staggering effect in charge radii of Yb isotopes with N = 82-84 has been
found.
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Èçìåðåíèå êîíöåíòðàöèè êèñëîðîäà-18 â âîäå ìåòîäîì ÿäåðíûõ ðåàêöèé

È. À. Àëåêñååâ, Ò. Â. Âîðîíèíà, Â. Ì. Ëåáåäåâ,
Â. À. Ñìîëèí, Î. À. Ôåäîð÷åíêî

Àííîòàöèÿ

Îïèñàíà ìåòîäèêà îïðåäåëåíèÿ ñîäåðæàíèÿ èçîòîïà «êèñëîðîä-18» â âîäå ìåòîäîì ÿäåðíûõ
ðåàêöèé. Äëÿ èçãîòîâëåíèÿ òâåðäîé îêèñíîé ïëåíêè Al

2
O

3
 èç èññëåäóåìîé âîäû íà àëþìèíèåâîé

ïîäëîæêå ïðèìåíÿåòñÿ ìåòîä àíîäèðîâàíèÿ. Ñîäåðæàíèå êèñëîðîäà-18 îïðåäåëÿåòñÿ ñ ïîìî-
ùüþ ÿäåðíîé ðåàêöèè 18O(p,α)15N. Òî÷íîñòü îïðåäåëåíèÿ êîíöåíòðàöèè ~6 %. Êîíöåíòðàöèÿ
êèñëîðîäà-18 â òÿæåëîé âîäå, ïîëó÷åííîé ïðè ïåðåðàáîòêå òÿæåëîâîäíûõ îòõîäîâ ìåòîäîì ðåê-
òèôèêàöèè âîäû íà óñòàíîâêå äåïðîòèçàöèè ôèçìîäåëè ðåàêòîðà ÏÈÊ, íå îòëè÷àåòñÿ îò åãî
ñîäåðæàíèÿ â ïðèðîäíîé âîäå.

Abstract

The measurement method of the «oxygen-18» isotope concentration in the water by means of Nuclear
Reaction Analysis (NRA) is described. To produce the solid Al

2
O

3 
films from the investigated water

on the aluminum backing the method of anodic oxidation have been used. The oxygen concentration
in the films was measured using the 18O(p,α)15N nuclear reaction. The accuracy of the concentration
measurements is ~6 %. It have been found that the oxygen-18 content in heavy water produced
by water distillation method at Deprotization Plant of critical assembly «Physical model of PIK reactor»,
when reprocessing of heavy water waster, is not distinctive from that of natural water.
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Experimental Studies of Very Cold Neutrons Passing Through Solid Deuterium

À. Ð. Serebrov, E. A. Kolomenski, M. S. Lasakov,
V. A. Mityukhlyaev, A. N. Pirozhkov, I. A. Potapov, V. E. Varlamov,

A. V. Vasiliev, A. R. Young, A. A. Zakharov

Àííîòàöèÿ

Íà âåðòèêàëüíîì ïó÷êå î÷åíü õîëîäíûõ íåéòðîíîâ ñ äëèíîé âîëíû λ ~ 40÷150 Å ïðîâåäåíû
èññëåäîâàíèÿ ñïåêòðàëüíîé çàâèñèìîñòè ïðîïóñêàíèÿ íåéòðîíîâ òâåðäûì äåéòåðèåì. Ðåçóëü-
òàòû ðàáîòû ïîêàçûâàþò çàâèñèìîñòü íàáëþäàåìûõ ñå÷åíèé ðàññåÿíèÿ íåéòðîíîâ îò ñïîñîáà
ïðèãîòîâëåíèÿ òâåðäî-äåéòåðèåâîãî îáðàçöà è îò îðòî-ïàðàñîñòàâà äåéòåðèÿ.

Abstract

The studies of spectral dependence of neutrons passing through solid deuterium has been carried
out on a vertical beam of very cold neutrons with the wave length of λ ~ 40÷150 Å. The work results
show dependence of observed neutron scattering sections on the way of preparation of a solid deuterium
sample and on ortho-para composition of deuterium.
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Diffusion of Thermal Photons in a Gas Containing Greenhouse Substances

V. G. Gorshkov. A. M. Makarieva

Àííîòàöèÿ

Ïîêàçàíî, ÷òî ðàñïðîñòðàíåíèå òåïëîâîãî èçëó÷åíèÿ â ãàçå, ñîäåðæàùåì ïàðíèêîâûå âåùå-
ñòâà, îïðåäåëÿåòñÿ äèôôóçèåé òåïëîâûõ ôîòîíîâ è îïèñûâàåòñÿ îáû÷íûì äèôôóçèîííûì óðàâ-
íåíèåì ñ êîýôôèöèåíòîì äèôôóçèè, ïðîïîðöèîíàëüíûì äëèíå ñâîáîäíîãî ïðîáåãà òåïëîâûõ
ôîòîíîâ. Ïîëó÷åííîå óðàâíåíèå ïîçâîëÿåò îïðåäåëÿòü èíòåíñèâíîñòü òåïëîâîãî èçëó÷åíèÿ
â ðàçëè÷íûõ òî÷êàõ ïðîñòðàíñòâà â çàâèñèìîñòè îò êîíöåíòðàöèè ïàðíèêîâûõ âåùåñòâ. Ïðîâåäåíî
ñðàâíåíèå ïîëó÷åííûõ ðåçóëüòàòîâ ñ òðàäèöèîííî èñïîëüçóåìûì óðàâíåíèåì ðàäèàöèîííîãî
ïåðåíîñà òåïëîâîãî èçëó÷åíèÿ. Ïîêàçàíî, ÷òî ïîñëåäíåå íå ñâÿçûâàåò âåëè÷èíó ïàðíèêîâîãî
ýôôåêòà ñ êîíöåíòðàöèÿìè ïàðíèêîâûõ âåùåñòâ. Íàéäåííîå äèôôóçèîííîå óðàâíåíèå äîïóñ-
êàåò ðåøåíèå, ñîîòâåòñòâóþùåå íàáëþäàåìîìó ïîñòîÿííîìó âåðòèêàëüíîìó ãðàäèåíòó òåìïå-
ðàòóðû â àòìîñôåðå.

Abstract

It is shown that propagation of thermal radiation in a gas containing greenhouse substances is
determined by diffusion of thermal photons, which is described by the conventional diffusion equation
with the diffusion coefficient proportional to the free path of thermal photons. The equation obtained
makes it possible to determine the intensity of thermal radiation in different localities with respect
to concentrations of greenhouse substances. It allows for a solution corresponding to the constant
vertical temperature gradient observed in the terrestrial atmosphere. The results obtained are compared
to the commonly used approach based on the radiative transfer equation.
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Ñïåêòðîôîòîìåòðè÷åñêèé àíàëèç ðàñòâîðîâ ôóëëåðåíîâ

Â. Ï. Ñåäîâ, Þ. Ñ. Ãðóøêî

Àííîòàöèÿ

Ðàçðàáîòàíà ìåòîäèêà ñïåêòðîôîòîìåòðè÷åñêîãî àíàëèçà ðàñòâîðîâ ôóëëåðåíîâ â ñèñòåìå
òåòðàõëîðóãëåðîä�î-êñèëîë (òîëóîë) ñ ó÷åòîì îòêëîíåíèé îò çàêîíà Áóãåðà-Ëàìáåðòà-Áåðà
ïðè áîëüøèõ êîíöåíòðàöèÿõ. Ïîëó÷åíû óðàâíåíèÿ äëÿ ðàñ÷åòà êîíöåíòðàöèé èíäèâèäóàëüíûõ
ôóëëåðåíîâ C

60
 è Ñ

70
, à òàêæå ñîñòàâà èõ ñìåñåé â ðàçáàâëåííûõ ðàñòâîðàõ. Îïðåäåëåíû ôàêòîðû,

âëèÿþùèå íà òî÷íîñòü èçìåðåíèé.

Abstract

The method of the spectrophotometric analysis of the fullerene solutions in the carbon tetrachloride–
o-xylene (toluene) systems is developed. Possible deviations of absorption from Buger-Lambert-Beer
dependence at nigh concentrations are taken into account. Equations for calculation of the concentrations
from absorption data of the individual fullerenes Ñ

60
 and C

70
 and also of composition of their mixtures

in the dilute solutions are derived. The factors having influence on the accuracy of the measurements
are determined.
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Ð-íå÷åòíûå ýôôåêòû, íàáëþäàåìûå â ðåàêöèÿõ ñ íåéòðîíàìè,
è èçîñïèíîâàÿ ñòðóêòóðà ñëàáîãî íóêëîí-íóêëîííîãî âçàèìîäåéñòâèÿ

Ë. Ì. Ñìîòðèöêèé

Àííîòàöèÿ

Â ðàáîòå ïîêàçàíî, ÷òî ââåäåíèå ðåçîíàíñíîé ôàçû äëÿ äâóõ êâàçèñòàöèîíàðíûõ ñîñòîÿíèé
ñ îäèíàêîâûì ñïèíîì è ïðîòèâîïîëîæíîé ÷åòíîñòüþ ïîçâîëÿåò ñîãëàñîâàòü ñ òåîðèåé ýêñïå-
ðèìåíòàëüíî íàáëþäàåìóþ çíàêîâóþ çàâèñèìîñòü Ð-íå÷åòíûõ ýôôåêòîâ â ðåàêöèÿõ ñ íåéòðîíàìè.
Ðàçâèòûé ïîäõîä ïîçâîëÿåò ïîëó÷èòü èíôîðìàöèþ î èçîñïèíîâîé ñòðóêòóðå ñëàáîãî íóêëîí-
íóêëîííîãî âçàèìîäåéñòâèÿ.

Abstract

It is shown, that the introduction of resonance phase for two quasistationary states with identical
spins and opposite parity allows to coordinate to the theory experimentally observable sign dependence
of P-odd effects in reactions with neutrons. The advanced approach permits to receive the information
about the isospin structure of the weak nucleon-nucleon interaction.
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