
Êàíàë ïñåâäîèñïàðåíèÿ â ðåàêöèè ìóëüòèôðàãìåíòàöèè
òÿæåëûõ ÿäåð ïðîòîíàìè ñ ýíåðãèåé 1 ÃýÂ

Þ. À. ×åñòíîâ, Á. Þ. Ñîêîëîâñêèé

Àííîòàöèÿ

Äâóõïëå÷åâîé âðåìÿïðîëåòíûé ñïåêòðîìåòð áûë èñïîëüçîâàí äëÿ èçó÷åíèÿ òåïëîâîé ìóëüòè-
ôðàãìåíòàöèè ÿäåð 238U, 232Th è 197Àu ïðîòîíàìè ñ ýíåðãèåé 1 ÃýÂ. Óñòàíîâëåíî, ÷òî ïðè äàííîé
ýíåðãèè äîìèíèðóåò êàíàë ïñåâäîèñïàðåíèÿ, â êîòîðîì îäèíî÷íûé òÿæåëûé ôðàãìåíò ñî ñðåäíåé
ìàññîé 80÷90 à.å.ì. ðîæäàåòñÿ â ñîïðîâîæäåíèè ≈10 áîëåå ìåëêèõ êëàñòåðîâ (<Ì> = 7÷10 à.å.ì.)
ñ àíèçîòðîïíîé ýìèññèåé è íèçêèìè îòíîñèòåëüíûìè ñêîðîñòÿìè. Îöåíêà ñå÷åíèé äàåò çíà÷å-
íèÿ îò 10 ± 5 ìá äëÿ 197Àu äî 120 ± 40 ìá äëÿ 238U. Ïîêàçàíî, ÷òî óâåëè÷åíèå îáúåìà ðàçðóøàþ-
ùåãîñÿ ÿäðà ïðèâîäèò ê óìåíüøåíèþ äèñïåðñèè èìïóëüñíûõ ðàñïðåäåëåíèé êëàñòåðîâ. Ýòîò
âûâîä ïîäòâåðæäàåòñÿ ðåçóëüòàòàìè èçìåðåíèé. Ñðàâíåíèå ýêñïåðèìåíòàëüíûõ äàííûõ
äëÿ 197Àu ñ ðåçóëüòàòàìè ðàñ÷åòîâ, âûïîëíåííûõ â ðàìêàõ ñòàòèñòè÷åñêîé ìîäåëè ìóëüòèôðàã-
ìåíòàöèè, ïîêàçûâàåò, ÷òî ðàñ÷åòíûå çíà÷åíèÿ ñðåäíåé ìàññû îäèíî÷íûõ òÿæåëûõ ôðàãìåíòîâ
â ïîðîãîâîé îáëàñòè ýíåðãèè âîçáóæäåíèÿ çàâûøåíû.

Abstract

The double-arm time-of-flight spectrometer was used to study the thermal multifragmentation
of the 238U, 232Th and 197Àu nuclei by 1 GeV protons. It is found that at this energy the pseudoevaporation
channel prevails, in which a single heavy fragment (the average mass = 80÷90 u) is produced
in a company with ≈10 lesser clusters (<M> = 7÷10 u), with anisotropic emission and low relative
velocities. Our estimation of cross sections is from 10 ± 5 mb for 197Àu to 120 ± 40 mb for 238U. It is shown
that a nuclei’s volume expanding results in decrease of the cluster’s momentum dispersion. Our exper-
imental results corroborate this conclusion. Comparison of our data for 197Àu with statistical model
simulations reveals that the calculated average masses of the single heavy fragments have been over-
estimated in the threshold region of the excitation energy.
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Óíèâåðñàëüíûé ïîäõîä ê ïîñòðîåíèþ àâòîìàòèçèðîâàííûõ ñèñòåì
èçìåðåíèé ìåäëåííî ìåíÿþùèõñÿ ôèçè÷åñêèõ ïàðàìåòðîâ

è åãî ïðèìåíåíèå â ñèñòåìàõ NSource è HNSource

À. Áàæåíîâ, È. Äüÿêîâ

Àííîòàöèÿ

Ïðåäëîæåí óíèâåðñàëüíûé ïîäõîä ê ïîñòðîåíèþ àâòîìàòèçèðîâàííûõ ñèñòåì èçìåðåíèÿ ìåä-
ëåííî ìåíÿþùèõñÿ ôèçè÷åñêèõ è òåõíîëîãè÷åñêèõ ïàðàìåòðîâ íà îñíîâå èñïîëüçîâàíèÿ îáîá-
ùåííîãî òèïà �äàò÷èê�. Ïðèâåäåíî îïèñàíèå åãî ïðàêòè÷åñêîãî ïðèìåíåíèÿ â ñèñòåìàõ äëÿ ýêñ-
ïëóàòàöèè è èññëåäîâàíèé èñòî÷íèêîâ õîëîäíûõ è óëüòðàõîëîäíûõ íåéòðîíîâ NSource è
HNSource. Ïðîàíàëèçèðîâàíû âîçìîæíîñòè è õàðàêòåðèñòèêè ýòèõ ñèñòåì.

Ñäåëàí îáùèé àíàëèç âîçìîæíûõ ïîäõîäîâ è ïðèìåíèìîñòè ïðîãðàììíûõ è àïïàðàòíûõ
ñðåäñòâ äëÿ ðàçðàáîòêè àâòîìàòèçèðîâàííûõ òåõíîëîãè÷åñêèõ è èññëåäîâàòåëüñêèõ óñòàíîâîê.
Ïðèâåäåíî êðàòêîå îïèñàíèå ýëåêòðîííîãî áëîêà RVF-CONVERTER RA271.08 äëÿ ïîñòðîåíèÿ
àâòîìàòèçèðîâàííûõ ñèñòåì èçìåðåíèÿ ôèçè÷åñêèõ è òåõíîëîãè÷åñêèõ ïàðàìåòðîâ.

Abstract

Universal approach for the design of automation systems has been proposed. It suits the task with
slowly changing physical and technical parameters based upon generic type “sensor”. The description
of its application is presented for the research and exploitation systems with ultracold and cold neutron
sources Nsource and HNSource. The capabilities and characteristics of the systems are discussed.

A common analysis has been done for the different approaches and applicability of software and
hardware tools for the design of automated technological and research systems. The shortform de-
scription of the PNPI RVF-Converter RA271.08 is presented. This device can be used to measure
physical and technical parameters.
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Forward Spectrometer for Study of Low-lying Âàãóon Resonances.
SPES4-πππππ Experiment at Saturne II Accelerator (Saclay)

G. D. Alkhazov, V. V. Astashin, A. G. Atamanchuk, V. V. Baublis,
V. Ya. Gerzenstein, V. V. Golubev, V. L. Golovtsov, A. V. Khanzadeev,

B. G. Komkov, A. V. Kravtsov, L. G. Kudin, L. V. Malinina, E. M. Orichtchin,
A. N. Prokofiev, B. V. Razmyslovitch, V. M. Samsonov, E. A. Strokovsky,

I. l. Trach, V. V. Vikhrov, S. S. Volkov, An. A. Vorobyov, A. A. Zhdanov
(SPES4-πππππ Collaboration)

Àííîòàöèÿ

 Ïðåäñòàâëåíî îïèñàíèå «Ïåðåäíåãî ñïåêòðîìåòðà» óñòàíîâêè SPES4-π, ðàçðàáîòàííîãî
â ÏÈßÔ ÐÀÍ äëÿ ýêñêëþçèâíîãî èññëåäîâàíèÿ ðåàêöèé ρ(α,α′)Χ  è ρ (d,d’)Χ íà óñêîðèòåëå Ñàòóðí-II
â Ñàêëå. Ñïåêòîìåòð áûë ïðåäíàçíà÷åí äëÿ ðåãèñòðàöèè âòîðè÷íûõ ÷àñòèö èç ðàñïàäà ïðîìåæó-
òî÷íûõ ñîñòîÿíèé è âûäåëåíèÿ îòäåëüíûõ êàíàëîâ ðåàêöèé. Îí ñîñòîÿë èç ñöèíòèëëÿöèîííîãî
ãîäîñêîïà è ðÿäà äðåéôîâûõ êàìåð, ñïåöèàëüíî ïðåäíàçíà÷åííûõ äëÿ ðàáîòû â íåïîñðåäñòâåí-
íîé áëèçîñòè ê èíòåíñèâíîìó ïðÿìîìó ïó÷êó óñêîðåííûõ àëüôà-÷àñòèö. Â ïðåïðèíòå ïðèâåäåíû
îñíîâíûå ïàðàìåòðû ñïåêòðîìåòðà, ðåçóëüòàòû åãî âûñòðîéêè è èñïûòàíèé â ýêñïåðèìåíòå.
Îïèñàí àëãîðèòì, ïðåäëîæåííûé äëÿ îïðåäåëåíèÿ èìïóëüñà âòîðè÷íûõ ÷àñòèö ñ ïîìîùüþ ñïåêòðî-
ìåòðà.

Abstract

We present a description of the Forward spectrometer which was designed and used as a part
of the SPES4-π installation for an exclusive investigation of the ρ(α,α′)Χ and ρ (d,d’)Χ reactions
at the Saturne-II (CE Saclay) accelerator. The spectrometer was designed to register the secondary
particles from intermediate nuclear state decay and to select the specific channels of the reactions.
The spectrometer consisted of a set of multiwire drift chambers and a scintillation counter hodoscope
and was specially adopted for the operation close to a high intensity beam of the accelerated particles.
The main parameters of the spectrometer, as well as the results of its test, alignment and use
at the beam are discussed. The method of the particle momenta reconstruction is also presented.
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Îðãàíèçàöèÿ àìïëèòóäíî-âðåìåííûõ èçìåðåíèé
â VME-ñòàíäàðòå â ýêñïåðèìåíòå ïî èçìåðåíèþ óãëîâûõ

ñïèíîâûõ êîððåëÿöèé â áåòà-ðàñïàäå íåéòðîíà

Â. Ñîëîâåé, Ò. Áàðàíîâà, È. Êóçíåöîâ,
Â. Ìàð÷åíêîâ, Ò. Ñàâåëüåâà, Ë. Âèõàðåâ

Àííîòàöèÿ
Â äàííîé ðàáîòå îïèñûâàåòñÿ ñèñòåìà, îáåñïå÷èâàþùàÿ äâóõïàðàìåòðîâûå àìïëèòóäíî-

âðåìåííûå èçìåðåíèÿ è ïðåäñòàâëÿþùàÿ ñîáîé àïïàðàòíî-ïðîãðàììíûé êîìïëåêñ äëÿ àâòîìà-
òèçàöèè ýêñïåðèìåíòà ïî èçìåðåíèþ óãëîâûõ ñïèíîâûõ êîððåëÿöèé â áåòà-ðàñïàäå íåéòðîíà.
Èçìåðèòåëüíàÿ ñèñòåìà ïîëíîñòüþ âûïîëíåíà â VME-ñòàíäàðòå ñ èñïîëüçîâàíèåì òîëüêî
VME-ìîäóëåé, âõîäÿùèõ â ïåðå÷åíü ïðèáîðíîé ïðîãðàììû ÎÀÝÐ ÎÍÈ ÏÈßÔ ÐÀÍ, è îáåñïå÷èâàåò
èäåíòèôèêàöèþ ïðîöåññà ðàñïàäà íåéòðîíà ïî ïàðå {å,ð}, ãäå å � èíôîðìàöèÿ â �å�-ýëåêòðîííîì
êàíàëå (âðåìÿ, ýíåðãèÿ), ð � èíôîðìàöèÿ â �ð�-ïðîòîííîì êàíàëå (âðåìÿ, ýíåðãåòè÷åñêîå îêíî). Ôèê-
ñàöèÿ ôèçè÷åñêèõ óñëîâèé è ïàðàìåòðîâ èçìåðåíèÿ îñóùåñòâëÿåòñÿ íà åäèíîé äëÿ ýëåêòðîííîãî
è ïðîòîííîãî êàíàëîâ âðåìåííîé øêàëå íà ïðîòÿæåíèè âñåãî ýêñïåðèìåíòà.

Abstract
The system used for automation of experiment to measure angle correlation in neutron beta decay was

described. The system provides 2-fold amplitude-timing measurements and comprises the complete func-
tional installment. Measurement system use only VME-modules, developed under Instrument Program,
and provides identification of beta-decay by a pair of {e,p}, where e is information in “e”-measurement
channel (timing, energy), p is information in “p”-measurement channel (time, energy window). Both chan-
nels, both for electron and proton, use the same global time during all data taking.
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Ãàììà-ìåòîä èçìåðåíèÿ áèîìàññû ðàñòåíèé

Ê. Í. Åðìàêîâ, Â. Ñ. Îëåéíèê, Ì. Â. Îëåéíèê

Àííîòàöèÿ
Ðàññìàòðèâàåòñÿ íåðàçðóøàþùèé ñïîñîá èçìåðåíèÿ áèîìàññû ðàñòåíèé, ïðèãîäíûé äëÿ èñ-

ïîëüçîâàíèÿ åãî â ëàáîðàòîðíûõ óñëîâèÿõ, íà îïûòíûõ ïëîùàäêàõ è â ïîëå. Áèîìàññà ðàñòåíèé
îïðåäåëÿåòñÿ â ôèêñèðîâàííîì îáúåìå ïî ñóììàðíîìó îñëàáëåíèþ óçêîãî ïó÷êà γ-èçëó÷åíèÿ,
êîòîðûé ñ îïðåäåëåííûì øàãîì ñêàíèðóåòñÿ ïî âñåìó îáúåìó â äâóõ âçàèìíî ïåðïåíäèêóëÿð-
íûõ íàïðàâëåíèÿõ. Â êà÷åñòâå èñòî÷íèêà γ-êâàíòîâ èñïîëüçîâàëñÿ 60Ñî ñ àêòèâíîñòüþ 20 ÌÁê.

Äåòåêòèðîâàíèå èçëó÷åíèÿ îñóùåñòâëÿëîñü ôîòîýëåêòðîííûì óìíîæèòåëåì ÔÝÓ-60 ñ êðèñ-
òàëëîì NaI (Tl). Äëÿ ïðèìåðà �âçâåøåíû� åëîâûå âåòêè è êëóáåíü êàðòîôåëÿ.

Abstract
The non-destructive way for the measurement of a plant biomass is considered. It is usable in labo-

ratories, experimental grounds and fields. The plant biomass is determined with the summary attenua-
tion of a gamma-ray narrow beam in a fixed volume. The beam is scanned with a definite step along two
mutually orthogonal directions.

As à γ-ray source 60Co with 20 MBq was used. Detection of the γ-rays was made with a photomultipli-
er tube ÔÝÓ-60 in combination with a NaI (Tl) scintillation crystal. As an example a potato tuber and fir
branches �were weighed�.
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