
Èçìåðåíèå äèôôåðåíöèàëüíûõ ñå÷åíèé πππππ� ð-ðàññåÿíèÿ ñ ïåðåçàðÿäêîé
â îáëàñòè íèçêîëåæàùèõ πππππN-ðåçîíàíñîâ è ïîðîãà îáðàçîâàíèÿ ηηηηη-ìåçîíà
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Í. Ã. Êîçëåíêî, Ñ. Ï. Êðóãëîâ, À. À. Êóëáàðäèñ, Ä. Â. Íîâèíñêèé, À. Ê. Ðàäüêîâ,

À. Á. Ñòàðîñòèí, Â. Â. Ñóìà÷åâ, Å. À. Ôèëèìîíîâ, Á. Ì. Ê. Íåôêåíñ,
Äæ. Ó. Ïðàéñ, Ì. Å. Ñàäëåð, Ë. Ä. Ýéçåíõàóýð

Àííîòàöèÿ

Èçìåðåíû äèôôåðåíöèàëüíûå ñå÷åíèÿ ðåàêöèè π �ð → π 0n äëÿ óãëîâ ðàññåÿíèÿ â çàäíþþ
ïîëóñôåðó. Ýêñïåðèìåíò âûïîëíåí íà ïè-ìåçîííîì êàíàëå ñèíõðîöèêëîòðîíà ÏÈßÔ â äèàïàçî-
íå èìïóëüñîâ íàëåòàþùèõ ïè-ìåçîíîâ îò 417 äî 710 ÌýÂ/ñ. Èçìåðåíèÿ ïðîèçâîäèëèñü ïóò¸ì
äåòåêòèðîâàíèÿ íåéòðîíà îòäà÷è íà ñîâïàäåíèå ñ îäíèì èç γ-êâàíòîâ îò ðàñïàäà π 0 → 2γ. Ïðèâå-
äåíî îïèñàíèå ýêñïåðèìåíòàëüíîé óñòàíîâêè, è ïðåäñòàâëåíû ïðåäâàðèòåëüíûå ðåçóëüòàòû.

Abstract

Differential cross sections of reaction π �ð → π 0n are measured for backward scattering angles.
The experiment is carried out at the pion channel of the PNPI synchrocyclotron in the incident pions
momentum range from 417 to 710 MeV/c by detecting the recoil neutrons in coincidence with one
of gammas from the decay π 0 → 2γ. A description of the experimental setup is given, and preliminary
results are presented.
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Ðàñ÷åò áàëàíñà ÷àñòèö â PIG-èñòî÷íèêå

Ï. Â. ×åðâÿêîâ

Àííîòàöèÿ

Ðàññìîòðåíà ìîäåëü ðàñ÷åòà áàëàíñà ÷àñòèö â èîííîì èñòî÷íèêå ñ ïåííèíãîâñêîé ãåîìåòðè-
åé ðàçðÿäà. Ïîëó÷åíû òåîðåòè÷åñêèå çàâèñèìîñòè êîíöåíòðàöèé ÷àñòèö â PIG-èñòî÷íèêå îò îñ-
íîâíûõ ïàðàìåòðîâ ðàçðÿäà. Ïðîâåäåíî ñðàâíåíèå ñ ýêñïåðèìåíòàëüíûìè äàííûìè.

Abstract

The model of the particles balance calculation for ion source with Penning geometry of the discharge
is discussed. The teoretical dependences of the particles concentration in PIG-source from discharge
parameters are obtained. Comparison experimental and theoretical data is made.
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Î ñóùåñòâîâàíèè è âîçìîæíîì íîâîì ìåõàíèçìå ýôôåêòà Ïðàóòà
â ìàññàõ àòîìîâ

Î. È. Ñóìáàåâ

Àííîòàöèÿ

Îêîëî 200 ëåò íàçàä (òî÷íåå â 1815 ãîäó) àíãëèéñêèì åñòåñòâîèñïûòàòåëåì (ëîíäîíñêèì áèî-
ôèçèêîì-õèìèêîì è âðà÷îì Â. Ïðàóòîì (W.Prout, 1785-1850)) áûëà âûñêàçàíà ãèïîòåçà â äóõå
âåëèêèõ ìåòàôèçèêîâ àíòè÷íîñòè, äî ñèõ ïîð îñòàþùàÿñÿ àêòóàëüíîé [1].

Èñõîäÿ èç çàêîíà Àâîãàäðî î ïîñòîÿííîì êîëè÷åñòâå (÷èñëå) ãàçîîáðàçíûõ ìîëåêóë (àòîìîâ,
÷àñòåé) ðàçíûõ âåùåñòâ, íàõîäÿùèõñÿ â åäèíè÷íîì îáúåìå ïðè ñòàíäàðòíûõ óñëîâèÿõ (äàâëå-
íèå, òåìïåðàòóðà), è ïîëàãàÿ, ÷òî ýòî ðàâíîå ÷èñëî ðàçíûõ ìîëåêóë äîëæíî èìåòü è ìàññó,
öåëîêðàòíóþ ìàññå íåêîãî ïåðâè÷íîãî âåùåñòâà, êîíêðåòíî � âîäîðîäà, èç êîòîðîãî è ïðåäïîëà-
ãàþòñÿ ïîñòðîåííûìè (ñëîæåííûìè) âñå ïðî÷èå ãàçû, Ïðàóò ñâåë ãèïîòåçó ê ïðîñòîìó êîëè÷å-
ñòâåííîìó çàêîíó öåëîêðàòíîñòè âñåõ àòîìíûõ ìàññ (à.ì.) àòîìíîé ìàññå âåùåñòâà, ïðèíÿòîãî
ïåðâè÷íûì, ò.å. àòîìíîé ìàññå âîäîðîäà, ñîîòâåòñòâåííî îòíåñÿ íàáëþäàåìûå îòêëîíåíèÿ
îò öåëî-÷èñëåííîñòåé à.ì. òîëüêî çà ñ÷åò ýêñïåðèìåíòàëüíûõ îøèáîê èõ èçìåðåíèé, äîëæíûõ,
ñëåäîâàòåëüíî, óìåíüøàòüñÿ ñ ðîñòîì òî÷íîñòè ýêñïåðèìåíòàëüíûõ ìåòîäîâ.

Òàêèì îáðàçîì, ãèïîòåçà Ïðàóòà íå òîëüêî êîëè÷åñòâåííî è ñòðîãî ñôîðìóëèðîâàëà òðåáîâà-
íèÿ ê òàáëèöå ýêñïåðèìåíòàëüíûõ àòîìíûõ ìàññ � âàæíûõ ïàðàìåòðîâ ýêñïåðèìåíòàëüíîé àòîì-
íîé ôèçèêî-õèìèè, íî è îïðåäåëèëà íàïðàâëåíèå èõ äîëæíûõ ãðÿäóùèõ èçìåíåíèé � óëó÷øåíèé,
îáðåòÿ òåì ñàìûì áîëüøîé ýâðèñòè÷åñêèé ñìûñë.

Ñîîòâåòñòâåííî, ãèïîòåçà Ïðàóòà ðàññìàòðèâàëàñü êàê ïðèíöèïèàëüíî âàæíàÿ, îñíîâîïîëà-
ãàþùàÿ äëÿ ñîîòâåòñòâóþùèõ ðàçäåëîâ àòîìíîé ôèçèêè è õèìèè (ñì., íàïðèìåð, Èñòîðèþ åñòå-
ñòâîçíàíèÿ Äàííåìàííà [2]).

Ïðîèçîøåäøåå çà ïîñëåäíèå 150 ëåò ñóùåñòâåííîå óòî÷íåíèå è ïîïîëíåíèå ýêñïåðèìåíòàëü-
íûõ äàííûõ îá àòîìíûõ âåñàõ [3] ïîçâîëèëî ïîâòîðèòü âîïðîñ Ïðàóòà è, ïðîâåðèâ ýòó ãèïîòåçó
íà ñîâðåìåííîì óðîâíå çíàíèé, âíîâü ïîñòàâèòü âîïðîñ î ìåõàíèçìå (ìåõàíèçìàõ), ò.å. ôèçè-
÷åñêèõ ïðè÷èíàõ öåëî÷èñëåííîñòåé.

Abstract

About 200 years ago (exactly in 1815) an english naturalist and physician W. Prout (1785-1850)
propose a hypothesis in spirit of great metaphysicists of antiquity. Essentially it was the first look
on variety of atoms as on composite structures with an atom of hydrogen as primary element [I].

In the begining of 20�s century the atomic weights where examined as important values of the physics
and chemistry, closely related with the structure and properties of the atomes and atomic nuclei (look
for instance [2]).

So Prout supposed that the atomic weights must in principle be integer and can deviate only due to
their experimental errors and their deviations from integers will disappear with improvements of experimen-
tal techniques.

The deviations of the present (later 1970�s) atomic weights experimental values (W(Z) [3]) from
integers where analysed, so the supposition was checked on the present level of knowledge.

We observed for light elements (Z<25) the strong Prout nuclear effect, Eq. (1), but we also see
the increment of the probability of the smallest deviations of atomic masses from integers, Eq. (2):

δ= ABS(W(Z) � SINT(W(Z))) << 1                                              (2)
in regions of Z(or A) where atomic masses deviate from proportionality to Z(or A) due to the shell effect
and where the effect of the atomic mass integerness is probably due to another nature: possibly here
Sukhoruchkin like effect manifest itself (see e.g. [4],[5]).
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Ñêîðîñòè ðåàêöèé äëÿ ïðîöåññîâ, ïðîèñõîäÿùèõ â ðàçðÿäå âîäîðîäà

Ï. Â. ×åðâÿêîâ

Àííîòàöèÿ
Íà îñíîâå ñîáðàííûõ äàííûõ î ñå÷åíèÿõ ðåàêöèé âû÷èñëåíû çàâèñèìîñòè êîýôôèöèåíòîâ

ñêîðîñòè ðåàêöèè îò òåìïåðàòóðû ÷àñòèö äëÿ ïðîöåññîâ, ïðîèñõîäÿùèõ â ïëàçìå ãàçîâîãî ðàç-
ðÿäà â âîäîðîäå.

Abstract
Reaction rates on the basis of information about cross sections was calculated. Reactions in hydro-

gen gas discharge was regarded.
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The Program of Experiments on Investigation of Mesic Atoms
on the Moscow Meson Factory with the Help

of a Two Flat Crystal Diffraction Spectrometer
(Joint Experiment PNPI-INR RAS, MADIS)

Yu. A. Gavrikov, Ê. Å. Kiryanov, A. V. Kravtsov, Î. Å. Lapin,
A. F. Mezentsev, A. I. Shabli, L. V. Kravchuk, V. Ì. Lobashov,

G. N. Vyalov, Yu. V. Filatov, D. P. Lukyanov, P. A. Pavlov

Àííîòàöèÿ
Îïèñûâàåòñÿ äâóõêðèñòàëüíûé äèôðàêöèîííûé ñïåêòðîìåòð äëÿ èññëåäîâàíèÿ ìåçîàòîìîâ

íà ïðîòîííîì ïó÷êå Ìîñêîâñêîé ìåçîííîé ôàáðèêè. Â îáëàñòè ýíåðãèé ðåíòãåíîâñêîãî èçëó÷å-
íèÿ îò 3 äî 100 êýÂ ñïåêòðîìåòð ïîçâîëÿåò ïðîâîäèòü èçìåðåíèÿ ñ òî÷íîñòüþ 1-3 ppm è ñ ýíåð-
ãåòè÷åñêèì ðàçðåøåíèåì äî 10-5. Àíàëèçèðóåòñÿ ñîâðåìåííîå ñîñòîÿíèå ýêñïåðèìåíòîâ ïî èç-
ìåðåíèþ ìàññû îòðèöàòåëüíîãî ïèîíà, ñäâèãîâ è øèðèí 1s-óðîâíåé â ïè-àòîìàõ âîäîðîäà
è äåéòåðèÿ. Ïðåäëàãàåòñÿ ïðîâåñòè íîâûå èçìåðåíèÿ ìàññû ïèîíà, ñäâèãîâ è øèðèí 1s-óðîâíåé
ñ áîëåå âûñîêîé òî÷íîñòüþ. Ïîêàçàíà âîçìîæíîñòü èçìåðåíèÿ ñâåðõòîíêîãî ðàñùåïëåíèÿ
2ð-óðîâíåé ëåã÷àéøèõ ïè-àòîìîâ, îáóñëîâëåííîãî ñïèí-çàâèñÿùèì ïèîí-íóêëîííûì âçàèìîäåé-
ñòâèåì. Ïðåäëàãàåòñÿ ñïîñîá îïðåäåëåíèÿ ýëåêòðè÷åñêèõ êâàäðóïîëüíûõ ìîìåíòîâ èç ïè-àòîì-
íûõ ñïåêòðîâ. Ðàáîòà âåäåòñÿ ñîâìåñòíî Èíñòèòóòîì ÿäåðíûõ èññëåäîâàíèé (ÈßÈ) è Ïåòåðáóð-
ãñêèì èíñòèòóòîì ÿäåðíîé ôèçèêè (ÏÈßÔ) Ðîññèéñêîé Àêàäåìèè íàóê.

Abstract
A description is given of a two flat crystal diffraction spectrometer for meson atom investigation

at the Moscow Meson Factory proton beam. In the energy range from 3 keV to 100 keV the spectro-
meter allows us to perform measurements with relative accuracy 1-3.10-6 and energy resolution up to
10-5. Experiments on measurement of the negative pion mass, the strong interaction shifts and natural
widths of the 1s-state in pionic hydrogen and deuterium atoms are discussed. We propose to perform
new measurements of the negative pion mass and the mentioned strong shifts and widths with a higher
accuracy. A possibility of measurement of the hyperfine splitting of 2p-levels of the lightest pionic atoms
spin-dependent pion-nucleon interaction is shown. We propose to determine the spectroscopic quadru-
pole moments of the nuclear ground states from the pionic X-ray spectra. This is a joint experiment
of the Institute for Nuclear Research and Petersburg Nuclear Physics Institute of Russian Academy
of Science.
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Ïðîáëåìà Ò-èíâàðèàíòíîñòè â ôèçèêå ìàãíèòíûõ êðèñòàëëîâ

À. Â. Êîâàëåâ

Àííîòàöèÿ

Íà îñíîâå ýêñïåðèìåíòàëüíûõ ôàêòîâ è àíàëèçà èñõîäíûõ ïîëîæåíèé äâóõ òåîðåòè÷åñêèõ
ìîäåëåé ðàññìàòðèâàåòñÿ âîçìîæíàÿ ïðè÷èíà ïðîòèâîðå÷èé, âîçíèêàþùèõ ïðè òðàêòîâêå ðå-
çóëüòàòîâ èññëåäîâàíèé ìàãíèòíûõ ìàòåðèàëîâ.

Abstract

A possible cause of contradictions arising in the interpretation of results of the magnetic materials
study is considered on the basis of experimental facts and the analysis of initial points of two theoretical
models.
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Âðåìÿ æèòü è âðåìÿ óìèðàòü

Þ. Â. Ïåòðîâ

Àííîòàöèÿ

Â ïðåïðèíòå ðàññìîòðåíû îñíîâíûå äåìîãðàôè÷åñêèå ïîíÿòèÿ: âîçðàñòíûå êîýôôèöèåíòû
ñìåðòíîñòè, ñðåäíÿÿ ïðîäîëæèòåëüíîñòü æèçíè, å¸ çàâèñèìîñòü îò âîçðàñòà è ò. ä. Èç ðåçóëüòà-
òîâ, â ÷àñòíîñòè, ñëåäóåò, ÷òî äàæå ïîæèëûå ëþäè, äîñòèãøèå 70 ëåò, â ñðåäíåì ïðîæèâóò åù¸
10-12 ëåò. Íàéäåíà çàâèñèìîñòü èíäèâèäóàëüíîé äîçû îò âðåìåíè æèçíè ÷åëîâåêà ïðè åãî ïî-
ñòîÿííîì îáëó÷åíèè 137Cs, âûáðîøåííûì ïîñëå ×åðíîáûëÿ. Ðàñ÷¸òû ïîêàçûâàþò, ÷òî êîëëåê-
òèâíàÿ äîçà, óñðåäí¸ííàÿ ïî âñåì âîçðàñòàì, âäâîå ìåíüøå ìàêñèìàëüíî âîçìîæíîé.

Â ïðåïðèíòå òàêæå îöåíåíà îæèäàåìàÿ ñìåðòíîñòü ëèêâèäàòîðîâ îò åñòåñòâåííûõ ïðè÷èí
çà ïîñëåäíèå 14 ëåò. Îíà ÿâëÿåòñÿ òåì ôîíîì, íà êîòîðîì ñëåäóåò âûäåëèòü ýôôåêò ×åðíîáûëÿ.
Å¸ çíà÷åíèå ðàâíî 9%. Ýòî çàìåòíî ïðåâîñõîäèò âåëè÷èíó, êîòîðóþ ñîîáùèëè ÑÌÈ (6,4%).
Îáñóæäàþòñÿ âîçìîæíûå ïðè÷èíû ðàñõîæäåíèÿ.

Abstract

In this preprint we discuss the basic demographic notions age-related mortality, mean life expecta-
tion, its dependence on age, etc. From these results one can see that even aged people, on reaching
the age of 70 years, have a mean life expectation of 10 to 12 years We find the dependence
of the individual dose on the life time of people under conditions of constant irradiation by 137Cs from
the Chernobyl explosion. Our calculations show that the collective dose, averaged over all age groups,
is half of the maximum possible.

We also estimate the expected mortality from natural causes over the past 14 years of Chernobyl
Liquidators. This mortality is the background above which one has to extract the Chernobyl effect Its
numerical value is 9%. This is significantly higher than the value reported in the media (6,4%).
We discuss possible reasons for this discrepancy.
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Ñ íà òðè ααααα-÷àñòèöû

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

Àííîòàöèÿ

Ñ ïîìîùüþ ôîòîýìóëüñèîííîé ìåòîäèêè èññëåäîâàí ìåõàíèçì ôîòîðàñùåïëåíèÿ àäðà 12Ñ
íà òðè α-÷àñòèöû. Àíàëèç âñåé ñîâîêóïíîñòè ïîëó÷åííûõ äàííûõ ïîêàçàë, ÷òî ýòîò ïðîöåññ îáúÿñ-
íÿåòñÿ ïðåèìóùåñòâåííûì äåéñòâèåì ìåõàíèçìà ôåéíìàíîâñêîé ÷åòûðåõóãîëüíîé äèàãðàììû
ñ ðåçîíàíñíîé ïåðåñòðîéêîé ÿäåð â âåðøèíàõ, âêëþ÷àþùèõ âèðòóàëüíûå ïðîöåññû γ + 8Âå →
8Be* → α + α è α + α → 8Be* → α + α.

Abstract

By means photoemulsion techniques a mechanism of 12C nucleus photo-disintegration into three
α paticles has been investigated Analysis of the data obtained indicates that this process is explained
mainly in terms of square Feynman graph with resonance rearrangement of the nuclei at vertices
including the virtual processes γ + 8Âå → 8Be* → α + α, and α + α → 8Be* → α + α.

Ïðåïðèíò ¹ 2372, 29.06.2000 ã.
E-mail:alla@hep486.pnpi.spb.ru


