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Àííîòàöèÿ

Ðàçðàáîòàíà íîâàÿ êîíñòðóêöèÿ ïëîñêîïàðàëëåëüíîãî ëàâèííîãî ñ÷åò÷èêà äëÿ ðåãèñòðàöèè
ëåãêèõ èîíîâ: àëüôà-÷àñòèö è íèçêîýíåðãè÷íûõ èçîòîïîâ âîäîðîäà. Â êà÷åñòâå êàòîäíîãî ýëåêò-
ðîäà ïðèìåíåíà òîíêàÿ ïëåíêà ñ áîëüøèì ïîâåðõíîñòíûì ñîïðîòèâëåíèåì, ÷òî ïîçâîëèëî ðà-
áîòàòü ïðè ìàêñèìàëüíî âîçìîæíîì ãàçîâîì óñèëåíèè è èçáåæàòü ñåðüåçíûõ ïîâðåæäåíèé ýëåê-
òðîäîâ ïðè âîçíèêíîâåíèè ñëó÷àéíûõ èñêðîâûõ ðàçðÿäîâ. Â êà÷åñòâå ãàçîâîãî íàïîëíåíèÿ èñ-
ïîëüçîâàëèñü ïàðû n-ïåíòàíà (Ñ5Í12) è ôðåîíû: R134A(C2H2F4), R22(CHF2Cl) è R13B1(CBrF3).
Ýêñïåðèìåíòàëüíûå èññëåäîâàíèÿ äëÿ ðàçëè÷íûõ äàâëåíèé áûëè âûïîëíåíû ñ ïîìîùüþ àëüôà-
÷àñòèö ñ ýíåðãèåé 5.5 ÌýÂ îò ðàäèîàêòèâíîãî èñòî÷íèêà 238Ðu.

Abstract

A new planar avalanche counter to detect the light ions, such as the alpha-particles and low-energy
hydrogen isotopes is constructed. With a thin resistive film as a cathode, the detector can operate
safely even in the presence of single sparks without serious breakdown consequences. We carried out
tests for pure vaporous n-pentane (Ñ5Í12) as well as for some of freons, such as R134A(C2H2F4),
R22(CHF2Cl) and R13B1(CBrF3) which showed a very encouraging performance. Experiments were
performed with alpha-particles of 5.5 MeV energy from the 238Ðu source at various gas pressures.
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Àíàëèç ëîæíûõ ýôôåêòîâ â ýêñïåðèìåíòàëüíîé ñõåìå Êàáèðà
èçìåðåíèÿ òðîéíîé ÑÐ-íåèíâàðèàíòíîé êîððåëÿöèè

Â. Å. Áóíàêîâ, È. Ñ. Íîâèêîâ

Àííîòàöèÿ

Ïðîâåäåí àíàëèç âåëè÷èí ëîæíûõ ýôôåêòîâ ïðè èçìåðåíèè ðàçíîñòè Ð-À ïðè ïðîïóñêàíèè
ïîëÿðèçîâàííûõ íåéòðîíîâ ÷åðåç ïîëÿðèçîâàííóþ ìèøåíü (ñõåìà Êàáèðà). Ïðîâåäåíî ñðàâíå-
íèå îäíîé èç âîçìîæíûõ ðåàëèçàöèé äàííîé ñõåìû ñ ýêñïåðèìåíòàëüíîé ñõåìîé Ñòîäîëüñêîãî.

Abstract

The analysis is given of the magnitudes of the false effects in measuring the P-A difference in pola-
rized neutron transmission through the polarized target (Kabir’s scheme). A possible realization of this
scheme is compared with the experimental scheme of Stodolsky.
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Ïðÿìîå èçìåðåíèå âðåìåíè çàäåðæêè íåéòðîíà â êðèñòàëëå
ïðè äèôðàêöèè ïî Ëàóý

Â. Â. Âîðîíèí, Å. Ã. Ëàïèí, Ñ. Þ. Ñåìåíèõèí, Â. Â. Ôåäîðîâ

Àííîòàöèÿ

Âïåðâûå ïðîâåäåíî ýêñïåðèìåíòàëüíîå èçó÷åíèå äèíàìè÷åñêîé äèôðàêöèè ïî Ëàóý â òîë-
ñòîì (~ 3, 5 ñì) êðèñòàëëå α-êâàðöà â ïðÿìîì ïðîäèôðàãèðîâàâøåì ïó÷êå ïðè óãëàõ Áðýããà,
áëèçêèõ ê ïðÿìîìó. Ïîêàçàíî íàëè÷èå äèôðàêöèè ïðè óãëàõ Áðýããà âïëîòü äî 87°. Ìåòîäîì âðå-
ìåíè ïðîëåòà èçìåðåíî âðåìÿ ïðîõîæäåíèÿ íåéòðîíà ÷åðåç êðèñòàëë â óñëîâèÿõ äèôðàêöèè.
Ýêñïåðèìåíòàëüíî îáíàðóæåíà ïðåäñêàçàííàÿ ðàíåå ñóùåñòâåííàÿ âðåìåííàÿ çàäåðæêà äèô-
ðàãèðóþùåãî íåéòðîíà âíóòðè êðèñòàëëà ïðè óãëàõ Áðýããà, áëèçêèõ ê 90°. Èçìåðåííàÿ ïðè óãëå
äèôðàêöèè, ðàâíîì 87°, ýôôåêòèâíàÿ ñêîðîñòü ðàñïðîñòðàíåíèÿ íåéòðîíà â êðèñòàëëå îêàçàëàñü
ðàâíîé (43 ± 1) ì/ñ ïðè ñêîðîñòè ïàäàþùåãî íåéòðîíà 810 ì/ñ. Ïîëó÷åííûé ðåçóëüòàò ïîäòâåðæ-
äàåò ïðåäñêàçàííóþ ðàíåå âîçìîæíîñòü óâåëè÷åíèÿ áîëåå ÷åì íà ïîðÿäîê ÷óâñòâèòåëüíîñòè
êðèñòàëë-äèôðàêöèîííîãî ìåòîäà ïîèñêà ýëåêòðè÷åñêîãî äèïîëüíîãî ìîìåíòà íåéòðîíà ïðè ïåðå-
õîäå ê óãëàì, áëèçêèì ê 90°.

Abstract

The Laue neutron diffraction by thick crystal (~ 3.5 cm) of α-quartz, using a direct diffracted beam
and Bragg angles close to 90° was observed for the first time. An existence of the diffraction for Bragg
angles up to 87° was demonstrated. The time of the diffracting neutron passage through the crystal was
measured by time-of-flight method. Considerable delay of the diffracting neutron in the crystal for Bragg
angles close to 90° was experimentally proved. The effective propagation velocity of a neutron in the crystal
turned out to be (43 ± 1) m/s for Bragg angle of 87°, while the velocity of incident neutron was equal
to 810 m/s. The observed result confirms the predicted earlier possibility to increase more, than order,
a sensitivity of crystal-diffraction method for a neutron electric dipole moment search, using angles
close to 90°.
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Ðåàêöèÿ àòîìà íà äåâîçáóæäåíèå ÿäåðíîãî èçîìåðà Å = 3.5 ± 1 ýÂ,
J = 3/2 â 229Th. Íåêîòîðûå õàðàêòåðèñòèêè èçîìåðà

È. Ì. Áàíä

Àííîòàöèÿ

Â ðàáîòå ðàññìîòðåí êîìïëåêñ ÿâëåíèé, ñîïðîâîæäàþùèõ äåâîçáóæäåíèå óíèêàëüíîãî èçî-
ìåðíîãî óðîâíÿ Å = 3.5 ± 1 ýÂ, J = 3/2 â 229Th. Ðàññìîòðåíèÿ ïðîâåäåíû êàê â ðàìêàõ ìåòîäà
óñðåäíåííîãî Äèðàêà-Ôîêà (DFav), òàê è íà îñíîâå ìíîãîêîíôèãóðàöèîííîãî ìåòîäà Äèðàêà-Ôîêà
(MCDF). Ïîëó÷åíû ôîðìóëû äëÿ ïîäïîðîãîâûõ êîýôôèöèåíòîâ âíóòðåííåé êîíâåðñèè (ÊÂÊ) è
ðàäèàöèîííûõ øèðèí îïòè÷åñêèõ ïåðåõîäîâ âîçáóæäåííûõ óðîâíåé àòîìà â ðàìêàõ MCDF ìå-
òîäà. Ïîêàçàíî, ÷òî èñïîëüçîâàíèå ðàäèàöèîííûõ øèðèí àòîìíûõ óðîâíåé ïðè ðàñ÷¸òàõ ôàêòî-
ðîâ êîíâåðñèè íå ïîçâîëÿåò ñîñòûêîâàòü ôàêòîðû êîíâåðñèè ñ îáû÷íûìè ÊÂÊ. Ïðåäëîæåí íî-
âûé ìåòîä âû÷èñëåíèÿ ôàêòîðîâ êîíâåðñèè, ïîçâîëÿþùèé ñîñòûêîâàòü èõ ñ îáû÷íûìè ÊÂÊ.
Îñíîâûâàÿñü íà ìåòîäå, ïðåäëîæåííîì Äûõíå è Òêàëåé, îïðåäåëåíî ìèíèìàëüíîå âðåìÿ æèçíè
ðàññìàòðèâàåìîãî ÿäåðíîãî óðîâíÿ â ïðåäåëàõ Ò

min
 ≈ 0.85 - 0.1 ñ. Â ðàìêàõ MCDF ìåòîäà ðàññìî-

òðåíû îïòè÷åñêèå ðàäèàöèîííûå E1-ïåðåõîäû â àòîìå, ñîïðîâîæäàþùèå äåâîçáóæäåíèå ðàñ-
ñìàòðèâàåìîãî óðîâíÿ. Ïðÿìûå ðàñ÷¸òû ïîêàçûâàþò, ÷òî íàèáîëüøàÿ èíòåíñèâíîñòü â ñóììàðíîì
îïòè÷åñêîì ñïåêòðå ïðè ïåðåõîäàõ ñ âîçáóæäåííûõ àòîìíûõ óðîâíåé àòîìà 3.44 ýÂ < Ei < 4.6 ýÂ
ñâÿçàíà ñ ýíåðãèåé ïåðåõîäà hω ≈ 2.3 - 2.4 ýÂ. Ïðè ïåðåõîäàõ ñ àòîìíûõ óðîâíåé 4 ýÂ < Ei < 4.6 ýÂ
ïîÿâëÿþòñÿ ëèíèè â ñïåêòðå äîñòàòî÷íî áîëüøîé èíòåíñèâíîñòè â îáëàñòè hω ≈ 3.2 ýÂ.

Abstract

The aim of this paper is to study some phenomena accompanying the deexcitation of unique isomeric
nuclear state E = 3.5 ± 1 eV, J = 3/2 in 229Th. Here we considered the problem both on the base
of average Dirac-Fock method and on the base of Multiconfiguration Dirac-Fock Method (MCDF).
The formulae for subthreshold internal conversion coefficients (ICC) and radiation widths of optical
transitions in atoms have been obtained in the frame of MCDF method. It has been shown that the use
of radiation width of atomic states gives no way to fit subthreshold conversion factors with usual ICC.
New method has been proposed permitting to fit subthreshold conversion factors with usual ICC. Using
the method proposed by Dihne and Tkalya the approximated value of minimum lifetime of nuclear level
have been obtained: Ò

min
 ≈ 0.85 - 0.1 sec. The atomic radiation spectra accompanying the conversion

nuclear transition in 229Th have been calculated on the base of MCDF method. The most prominent
peaks of this spectrum are at energies 2.3 - 2.4 eV.
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Ýêñïåðèìåíòàëüíàÿ óñòàíîâêà äëÿ êîìïëåêñíûõ èññëåäîâàíèé
Ò-íå÷åòíîé êîððåëÿöèè â òðîéíîì äåëåíèè

À. Ì. Ãàãàðñêèé, È. Ñ. Ãóñåâà, Â. Â. Èâàíîâ, È. À. Êðàñíîùåêîâà,
Ã. À. Ïåòðîâ, Þ. Ñ. Ïëåâà, Â. È. Ïåòðîâà, Â. Å. Áóíàêîâ,

Ï. Äæåñèíãåð, Ô. Ãåíåíâåéí, Ñ. Ì. Ñîëîâüåâ

Àííîòàöèÿ

Îïèñàíî óñòðîéñòâî, îñíîâíûå õàðàêòåðèñòèêè è ðåçóëüòàòû ïåðâûõ èçìåðåíèé ýêñïåðèìåí-
òàëüíîé óñòàíîâêè íà áàçå ãàçîâûõ èîíèçàöèîííûõ êàìåð, ïðåäíàçíà÷åííîé  äëÿ  ìíîãîöåëåâûõ
èññëåäîâàíèé óãëîâîé àñèììåòðèè âûëåòà ëåãêèõ ÷àñòèö â òðîéíîì äåëåíèè îòíîñèòåëüíî ïëîñ-
êîñòè âåêòîðîâ èìïóëüñîâ îñêîëêîâ è ïîëÿðèçàöèè íåéòðîíîâ, èíèöèèðóþùèõ ðåàêöèþ.

Abstract

Experimental installation for multi purpose investigations of angular asymmetry of light particle emis-
sion in ternary fission relative to fission fragments momentum and spin of incident neutron. The set-up
is based on gas ionization chambers. Main parameters and the results of first test measurements are pre-
sented.
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Èçìåðåíèå ïîëíûõ íåéòðîííûõ ñå÷åíèé 209Bi è 208ÐÜ:
îöåíêà ýëåêòðè÷åñêîé ïîëÿðèçóåìîñòè íåéòðîíà

È. Ñ. Ãóñåâà, À. Á. Ëàïòåâ, Ã. À. Ïåòðîâ, Î. À. Ùåðáàêîâ,
È. Ë. Êàðïèõèí, Ï. À. Êðóï÷èöêèé

Àííîòàöèÿ

Ïîëíûå íåéòðîííûå ñå÷åíèÿ áûëè èçìåðåíû ñ îòíîñèòåëüíîé òî÷íîñòüþ ∆σ⁄σ ∼ 10-3 äëÿ 209Bi
è 208Si â äèàïàçîíå ýíåðãèé îò 1 ýÂ äî 100 ýÂ è äëÿ 208Ðb è 12Ñ â äèàïàçîíå îò 1 ýÂ äî 20 êýÂ
ñ èñïîëüçîâàíèåì íåéòðîííîãî âðåìÿïðîëåòíîãî ñïåêòðîìåòðà ÃÍÅÉÑ â Ãàò÷èíå. Ïîëó÷åíà îöåíêà
âåëè÷èíû ýëåêòðè÷åñêîé ïîëÿðèçóåìîñòè íåéòðîíà α

n
 = (2,4 ± 1,1) ⋅ 10-3 Ôì3. Ïîêàçàíî, ÷òî îøèá-

êà âåëè÷èíû äëÿ α
n
, ïîëó÷åííîé â Îê-Ðèäæå, ñèëüíî çàíèæåíà. Ïðîâåäåíû äîïîëíèòåëüíûå èç-

ìåðåíèÿ ïîëíûõ ñå÷åíèé 207Ðb â äèàïàçîíå îò 1 ýÂ äî 20 êýÂ ñ îòíîñèòåëüíîé òî÷íîñòüþ òî÷íî-
ñòüþ ∆σ⁄σ ∼ 10-2.

Abstract

The neutron total cross sections have been measured with a relative uncertainty ∆σ⁄σ ∼ 10-3 for 209Bi and
208Si in energy range from 1 eV to 100 eV and for 208Ðb and 12Ñ in the range from 1 eV to 20 keV using
the time-of-flight facility GNEIS in Gatchina. An estimated value of the neutron electric polarizability is
α

n
 = (2,4 ± 1,1) ⋅ 10-3 fm3. It was shown that an error of α

n
 -value estimation obtained at Oak Ridge is very

underestimated. Additional total cross section measurements for 207Ðb have been performed in the range
from 1 eV to 20 keV with a relative accuracy ∆σ⁄σ ∼ 10-2.
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Magnetic Properties and Crystal Structure of 154Sm0.6Sr0.4MnO3 Manganite
in Paramagnetic Bulk State

I. D. Luzyanin, V. A. Ryzhov, D. Yu. Chernyshov,
A. I. Kurbakov, V. A. Trounov, V. P. Khavronin,

I. I. Larionov, A. V. Lazuta, S. M. Dunaevsky

Àííîòàöèÿ

Ïðåäñòàâëåíû ðåçóëüòàòû èññëåäîâàíèé êðèñòàëëè÷åñêîé ñòðóêòóðû, à òàêæå ëèíåéíîé âîñ-
ïðèèì÷èâîñòè è âòîðîé ãàðìîíèêè íàìàãíè÷åííîñòè 154Sm

0.6
Sr

0.4
MnO

3
 ìàíãàíèòà. Â ìåòàëëè÷åñêîé

ôåððîìàãíèòíîé ôàçå îáíàðóæåíû íåîáû÷íî áîëüøèå êîãåðåíòíûå ÿí-òåëëåðîâñêèå èñêàæåíèÿ.
Ïðè Ò > Ò

C
 íàáëþäàëñÿ ïîëåâîé ãèñòåðåçèñ ñèãíàëà âòîðîé ãàðìîíèêè íàìàãíè÷åííîñòè. Ýòî íàáëþ-

äåíèå ñâèäåòåëüñòâóåò î ñóùåñòâîâàíèè â ïàðàìàãíèòíîé ìàòðèöå ìàêðîñêîïè÷åñêèõ ôåððî-
ìàãíèòíûõ îáëàñòåé. Òåìïåðàòóðà, ïðè êîòîðîé íàáëþäàåòñÿ ïîëåâîé ãèñòåðåçèñ, áëèçêà ê òåì-
ïåðàòóðå ÿí-òåëëåðîâñêîãî ïåðåõîäà, îïðåäåëåííîé èç íåéòðîííî-äèôðàêöèîííûõ èçìåðåíèé.

Abstract

The results of crystal structure investigations as well as linear susceptibility and second harmonic
of magnetization are presented for 154Sm

0.6
Sr

0.4
MnO

3
 manganite. Unusual large coherent Jahn-Teller

distortions are found in metallic ferromagnetic phase. Field hysteresis of second harmonic is observed
at Ò > Ò

C
. This observation evidences the existence of macroscopic ferromagnetic regions in a para-

magnetic matrix. The temperature of the hysteresis appearance, is close to the Jahn-Teller transition
temperature defined by help of the neutron diffraction measurements.
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Ýêñïåðèìåíòàëüíîå ñâèäåòåëüñòâî â ïîëüçó åäèíîé ïîëåâîé
ýëåêòðè÷åñêîé òåîðèè Ýéíøòåéíà

Î. È. Ñóìáàåâ

Àííîòàöèÿ

Ðàíåå (Ñóìáàåâ, 1993) ðàññìîòðåíû ôàêòû: I - î öåëîêðàòíîñòè ìàññ ýëåìåíòàðíûõ ÷àñòèö âåñü-
ìà òî÷íîé (δ = -6.3 ± 6.5) ⋅ 10-5 óòðîåííîé ìàññå ïîêîÿ ýëåêòðîíà (R.Frosch, 1991) è II - (ñì. ðèñ. 1)
î âûäåëåííîñòè íà ãðàôèêå âñåâîçìîæíûõ ïîïàðíûõ ðàçíîñòåé ìàññ ýëåìåíòàðíûõ ÷àñòèö ðàñ-
ñòîÿíèÿ Å

0
 ≅ 440 ìýÂ, ïðåäñòàâëåííîãî ìàêñèìóìîì íàèâûñøåé ïëîòíîñòè (444.22 ìýÂ), ìàê-

ñèìóìîì ïëîòíîñòè ïðè óäâîåííîé ýíåðãèè (888.55 ìýÂ, ∆
1
=444.28 ìýÂ), à òàêæå â âèäå ðàññòî-

ÿíèÿ (∆
2
=443.4 ìýÂ) ìåæäó äâóìÿ ñëåäóþùèìè ïî èíòåíñèâíîñòè ìàêñèìóìàìè íàèâûñøåé ïëîò-

íîñòè òîãî æå ðàñïðåäåëåíèÿ.

Îòìå÷åííàÿ ìíîãîêðàòíàÿ âûäåëåííîñòü è ïîâòîðÿåìîñòü ðàññòîÿíèÿ 
0

E , îòâå÷àþùåãî ñîîò-

íîøåíèþ òe/ 0
E  = 1.151 ⋅ 10-3, ãäå ò

å
 – òàáëè÷íàÿ ìàññà ýëåêòðîíà, âûãëÿäåëà îñîáåííî óäèâè-

òåëüíîé â ñèëó ñîâïàäåíèÿ (δ < 1% Sukhoruchkin, 1992):

π
α
2

0

≅
E

m
e

,

ãäå α ≅ 1/137 – ýëåêòðè÷åñêàÿ ïîñòîÿííàÿ òîíêîé ñòðóêòóðû.
Ïàðàäîêñàëüíîñòü ôàêòîâ I è, îñîáåííî, II îêàçàëàñü, îäíàêî, ñíÿòîé íåäàâíåé ðàáîòîé (Àëå-

ìàíîâ, 1999), îáúÿñíèâøåé ïðèðîäó ýëåìåíòàðíûõ ÷àñòèö, èñõîäÿ èç åäèíîãî óíèâåðñàëüíîãî
ýëåêòðè÷åñêîãî âçàèìîäåéñòâèÿ, â äóõå åäèíîé òåîðèè Ýéíøòåéíà (1965).

Abstract

It was discussed (O. I. Sumbaev, preprint 1993) two crazy facts (¹ 1 and ¹ 2) about the electron rest
mass precisely cyphered in the all experimental particle masses list (R. Frosch, 1991) and that in the all

mass pair differences distribution (see fig. 1) the most intense maximum has the energy 
0

E  ≅ 444 MeV,

approximately doubled as the 888.55 MeV ≅ 2⋅
0

E  
 
value of the next intense maximum and repeated

anew as the difference ≅ 443.4 MeV between the two other intense peaks.

Such a repeated peculiarity of the value òe/ 0
E  = 1.151 ⋅ 10-3 where òe is the standard electron mass

value, looked especially surprising in view of coincidence π
α
2

0

≅
E

m
e

 (δ < 1%, Sukhoruchkin, 1992), where

α ≅ 1/137 is the (electrical) fine-structure constant.
The paradoxicalness of the facts ¹ 1 and expecially ¹ 2 is however removed if the new theory

of elementary particles (Alemanov, 1999) is correct, in which the fact ¹ 2 is just the natural consequence
of the Einstein’s unified field theory (Einstein, 1965).
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