
Ïîëó÷åíèå ÷èñòîãî äåéòåðîâîäîðîäà (HD) äëÿ èññëåäîâàíèÿ ìþîííîãî
êàòàëèçà dd-ñèíòåçà

Ã. Í. Øàïêèí, Â. À. Ãàíæà, Ì. À. Ñîðîêà, Å. Ì. Ìàåâ, Ã. Ã. Ñåìåí÷óê

Àííîòàöèÿ

Èññëåäîâàíà ðåàêöèÿ äåéòåðèäà ëèòèÿ ñî ñìåñüþ âîäû è ýòèëîâîãî ñïèðòà LiD + Í
2
Î = LiOH +

+ HD ñ öåëüþ ïîëó÷åíèÿ äåéòåðîâîäîðîäà HD. Ïîêàçàíî, ÷òî ñïèðò çàìåäëÿåò ñêîðîñòü ðåàê-
öèè, è îíà ïðîòåêàåò ïðè èçáûòêå âîäû â ñîîòâåòñòâèè ñ óðàâíåíèåì ñêîðîñòè ïåðâîãî ïîðÿäêà.
Íà îñíîâå ïîëó÷åííûõ êîíñòàíò ñêîðîñòè ðåàêöèè ñ ðàçëè÷íûìè ñîîòíîøåíèÿìè ñìåñè ñïèðòà
ñ âîäîé äåëàåòñÿ âûâîä, ÷òî íàèáîëåå ïðèåìëåìûìè äëÿ ïðàêòèêè ïîëó÷åíèÿ äåéòåðîâîäîðîäà
ÿâëÿþòñÿ ñìåñè, ñîäåðæàùèå îò 20 % äî 30 % ñïèðòà.

Ñîçäàíà óñòàíîâêà, ïîçâîëÿþùàÿ ïîëó÷àòü äåéòåðîâîäîðîä ñ êîíöåíòðàöèåé HD > 98,0 %,
D

2 
< 1 % è Í

2 
< 1,5 %. Ïðèìåñè êèñëîðîäà è àçîòà ïîñëå î÷èñòêè íå ïðåâûøàþò 10-4 %.

Ïðîèçâåäåíî áîëåå 300 ë äåéòåðîâîäîðîäà, êîòîðûé áûë èñïîëüçîâàí äëÿ èññëåäîâàíèÿ
ðåàêöèé ddµ-êàòàëèçà íà ìîëåêóëàõ HD.

Abstract

The reaction of lithium deuteride with mixture of water and alcohol LiD + Í
2
Î = LiOH + HD was

studied. It was shown that alcohol is reducing the reaction rate so that it can be described first order
equation. On the results of the reaction rate studies with different concentrations of water and alcohol,
the conclusion was made that the optimal for practical production of the HD gas is the mixtures with
(20-30)% of alcohol concentration.

A special setup for production of pure HD gas with concentrations HD > 98,0 %, D
2 
< 1 % and

H
2 
< 1,5 % was constructed. The level of O

2
 and N

2 
contamination does not exceed 10-4 %.

More than 300 l of HD gas have been produced for studies of muon catalyzed dd-fusion reaction
on HD molecules.
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Search for the «Invisible» Axion Emitted in the Nuclear Magnetic Transitions
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S. V. Bakhlanov, L. M. Tukhkonen

Àííîòàöèÿ

Ïðåäëîæåíà ìåòîäèêà ïîèñêà «íåâèäèìîãî» àêñèîíà, èçëó÷àåìîãî ïðè ýëåêòðîìàãíèòíûõ
ïåðåõîäàõ èçîìåðíûõ ÿäåð. Ýêñïåðèìåíòàëüíî óñòàíîâëåíî, ÷òî ïðè M1-ïåðåõîäå ÿäðà 125mÒå,
âåðîÿòíîñòü èñïóñêàíèÿ àêñèîíà < 8.5•10-6 (90 % ó.ä.)

Abstract

A search for the «invisible» axion emitted in electromagnetic transitions of isomeric nuclei is continued.
It is determined experimentally that the probability of emission of an axion in the Ì1 transition in 125mÒå is less
then 8.5•10-6 (90 % ñ.l.).
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On Origine of Electric Fields in Dusty Plasmas

S. I. Stepanov

Àííîòàöèÿ

Ýëåêòðè÷åñêèå ïîëÿ è òîêè ñàìîïðîèçâîëüíî âîçíèêàþò âíóòðè çåìíûõ è êîñìè÷åñêèõ ïûëå-
âûõ ïëàçì, â òîì ÷èñëå â òîðíàäî, âóëêàíè÷åñêèõ îáëàêàõ è õâîñòàõ êîìåò. Â äàííîé ðàáîòå
ïîêàçàíî, ÷òî ïîäâèæíîñòü ýëåêòðîíîâ â ïûëåâîé ïëàçìå ìîæåò áûòü îòðèöàòåëüíîé, òàê êàê
îíè ñòàëêèâàþòñÿ ñ ïîëÿðèçîâàííûìè ïûëåâûìè ÷àñòèöàìè. Ïðè îòðèöàòåëüíîé ïîäâèæíîñòè
ýëåêòðîíîâ èìååòñÿ òîê, ïðîòèâîïîëîæíûé ýëåêòðè÷åñêîìó ïîëþ, è ïîëå ìîæåò óâåëè÷èâàòüñÿ
äî áîëüøîé íàïðÿæåííîñòè. ×èñëåííîå ìîäåëèðîâàíèå ïîäâèæíîñòè ýëåêòðîíîâ âûïîëíåíî äëÿ
óñëîâèé âóëêàíè÷åñêîãî îáëàêà. Ñêîðîñòü ðàçäåëåíèÿ çàðÿäîâ, ïîëó÷åííàÿ â ìîäåëè, ñðàâíèâà-
åòñÿ ñ íàáëþäàåìîé.

Abstract

Electric fields and currents spontaneously arise in terrestrial and space dusty plasmas, including
tornadoes, volcanic clouds, and cometary tails. It is shown here that the electron mobility in dusty
plasma can be negative because electrons collide with polarized dust grains. Hence, there is a current
opposite to the electric field and the field can grow up to a high strength. A numerical modeling
of the electron mobility has been performed for the conditions of a volcanic cloud. A charge separation
rate followed from the model has been compared with observed one.
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πππππ+p Correlation at 0° and np Final State Interaction
in pp →→→→→ πππππ+pn Reaction at 495 MeV

V. Abaev, V. Koptev, H. Str öher

Àííîòàöèÿ

Â ðàìêàõ ìîäåëè îäíîïèîííîãî îáìåíà è ïðèáëèæåíèÿ Âàòñîíà äëÿ NN-âçàèìîäåéñòâèÿ
â êîíå÷íîì ñîñòîÿíèè ïîêàçàíî, ÷òî äëÿ íàäåæíîãî âîññòàíîâëåíèÿ íèçêîýíåðãåòè÷åñêèõ ïàðà-
ìåòðîâ np-ðàññåÿíèÿ äîñòàòî÷íî îáåñïå÷èòü óãëîâîå ðàçðåøåíèå ∆Θ ≤ 0.5° è èìïóëüñíîå ðàçðå-
øåíèå ∆ð/ð ≤ 1%. Ñóùåñòâóþùèå ðàçðåøåíèÿ ANKE-ñïåêòðîìåòðà (∆ð/ð = 3% and ∆Θ =2°) ïîçâî-
ëÿþò îïðåäåëèòü îòíîøåíèå ñèíãëåòíîé è òðèïëåòíîé êîìïîíåíò np-âçàèìîäåéñòâèÿ â êîíå÷-
íîì ñîñòîÿíèè ñ òî÷íîñòüþ ±0.025, åñëè èçìåðèòü ñå÷åíèÿ êîððåëÿöèîííûõ ñïåêòðîâ ïðîòîíîâ
è ïèîíîâ ñ òî÷íîñòüþ ±(10 � 20)%.

Abstract

In the framework of the one-pion exchange model and Watson approximation of the final state inter-
action it is shown that for a reliable determination of low-energy np scattering parameters experimental
resolutions ∆Θ≤ 0.5° and ∆ð/ð ≤ 1% are required. 0° facility ANKE at COSY (Juelich) is the best choice
to investigate the final state interaction. With the existing resolutions of the ANKE spectrometer (∆ð/ð = 3%
and ∆Θ =2°) one can obtain the spin singlet/spin triplet ratio with the accuracy of ±0.025 if to measure
the absolute value of cross sections for correlation spectra with an accuracy of ±(10 – 20)%.
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