
 Ýôôåêò  Ñóõîðó÷êèíà  (ïîñëåñëîâèå)

Î. È. Ñóìáàåâ

Àííîòàöèÿ

Ýòî ïðåäèñëîâèå ê ìîèì ðàáîòàì îá ýôôåêòå Ñóõîðó÷êèíà õðîíîëîãè÷åñêè íàïèñàíî ïîçäíåå
(ñì. Áèáëèîãðàôèþ), ò. å. íà ñàìîì äåëå ÿâëÿåòñÿ Ïîñëåñëîâèåì, ïîäâîäÿùèì èòîã, � êðàòêèì
èçëîæåíèåì ñåãîäíÿøíèõ ìîèõ âçãëÿäîâ íà ýêñïåðèìåíò è òåîðèþ ýôôåêòà.

Abstract

This chapter is some resume on my articles about the Sukhoruchkin effect and a short description
of my today�s view on it.
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Ëàçåðíûé  èîííûé  èñòî÷íèê  ñ  óñêîðÿþùèì  ïîëåì

Â. Â. Ëóêàøåâè÷

Àííîòàöèÿ

Ïîëó÷åíû âûðàæåíèÿ äëÿ ýôôåêòèâíîñòåé èîííîãî èñòî÷íèêà ñ ëàçåðíîé èîíèçàöèåé è èîííîãî
èñòî÷íèêà ñ ïîâåðõíîñòíîé èîíèçàöèåé. Ïîêàçàíî, ÷òî ýôôåêòèâíîñòü ïîâåðõíîñòíîé èîíèçàöèè
áûñòðî óìåíüøàåòñÿ ñ ðîñòîì ðàäèóñà òðóáêè èñòî÷íèêà è ðîñòîì íàïðÿæ¸ííîñòè óñêîðÿþùåãî
ýëåêòðè÷åñêîãî ïîëÿ. Ýòî ïîçâîëÿåò ñîçäàòü ëàçåðíûé èîííûé èñòî÷íèê ñî çíà÷èòåëüíî
ïîäàâëåííûì ôîíîì èîíîâ òåðìîíîíèçàöèè.

Abstract

The expressions were found for efficiencies of a ion source with laser ionization and a ion source with
surface ionization. It was shown that a efficiency of the surface ionization decreased quickly with growth
radius of the ionization tube and with increasing of the electric field. It means that laser ion source can be
made with significantly depressed a thermoionization background.
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Analysis  of  the  Experiment
of  the  Erlangen  University  Group

on  the  Measurement  of  4-dimensional  Differential
Cross  Sections  in  the  Reaction p�p ® p �p+n

at  p=400 MeV/c

S. G. Sherman, A. A. Bolokhov

Àííîòàöèÿ

Ïðîâåäåí àíàëèç ýêñïåðèìåíòà ïî èçìåðåíèþ ïëîòíîñòè ðàñïðåäåëåíèÿ ðåàêöèè p �p ® p �p +n
ïðè èìïóëüñå ïó÷êà 400 ÌýÂ/ñ, âûïîëíåííîãî ôèçèêàìè Ýðëàíãåíñêîãî óíèâåðñèòåòà íà óñêîðèòåëå
èíñòèòóòà èì. Ïàóëÿ Øåðåðà. Ïîêàçàíî, ÷òî îïóáëèêîâàííûå ðåçóëüòàòû òðåáóþò ïåðåîñìûñëåíèÿ.

Ðåâèçîâàííûå äàííûå áûëè èñïîëüçîâàíû äëÿ îïðåäåëåíèÿ ïàðàìåòðîâ àìïëèòóäû ýòîé
ðåàêöèè è, â ÷àñòíîñòè, äëèí pp-ðàññåÿíèÿ. Ïîêàçàíî, ÷òî âòîðàÿ ïî âåëè÷èíå äëèíà a0

I=2 ýòèìè
äàííûìè íå îïðåäåëÿåòñÿ ñîâåðøåííî, òîãäà êàê a0

I=0 è ñëåäóþùèå òðè äëèíû îïðåäåëÿþòñÿ
ñî ñíîñíîé ñòàòèñòè÷åñêîé òî÷íîñòüþ. Îäíàêî íåïîëíîòà èìåþùåãîñÿ íà ñåãîäíÿ
ýêñïåðèìåíòàëüíîãî ìàòåðèàëà íå ïîçâîëÿåò ñäåëàòü âûáîð ìåæäó ìíîãî÷èñëåííûìè ðåøåíèÿìè,
÷òî ñóùåñòâåííî óâåëè÷èâàåò òåîðåòè÷åñêóþ îøèáêó îïðåäåëåíèÿ pp-äëèí.

Ïîêàçàíî, ÷òî ðàñïîëîæåíèå äåòåêòîðîâ â ðàññìîòðåííîì ýêñïåðèìåíòå áûëî âûáðàíî íåóäà÷íî
â ñìûñëå ÷óâñòâèòåëüíîñòè ðåçóëüòàòà ê âëèÿíèþ ÎÐÅ ãðàôèêà.

Abstract

The analysis of the experiment of the Erlangen group on the density distribution measurement for
the reaction p �p ® p �p +n at the Paul Sherrer Institute accelerator is presented.

Revised data were used to determine the reaction amplitude parameters including pp scattering lengths.
It is shown that the amplitude a0

I=2 cannot be determined from these data, while a0
I=0 and other three

scattering lengths are determined with rather good statistical accuracy. However the available experi-
mental data do not allow one to make a good choice between a lot of solutions, that increases essentially
the theoretical uncertainties of the pp scattering lengths obtained.

It is shown that the location of detectors in this experiment was not optimal for selecting
the ÎÐÅ graph effects.

PACS numbers: 13.75.-n, 13.75.Gx, 13.75.Lb
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Combined  Bragg-PPAC  Ionization  Detector  for  Light  Charged  Particles
from  Photonuclear  Reactions

A. A. Kotov, K. Hansen, M. Lundin, B, Nilsson,
D. Nilsson, B. Schröder, L. A. Vaishnene

Àííîòàöèÿ
Ðàçðàáîòàí ãèáðèäíûé Áðýãã-ÏÏËÑ äåòåêòîð, ïðåäíàçíà÷åííûé äëÿ ðåãèñòðàöèè

è èäåíòèôèêàöèè ëåãêèõ çàðÿæåííûõ ÷àñòèö, îáðàçóþùèõñÿ â ôîòîÿäåðíûõ ðåàêöèÿõ íà ïó÷êàõ
ìîíîõðîìàòè÷åñêèõ ôîòîíîâ. Ïðèâîäèòñÿ îïèñàíèå äåòåêòîðà è åãî õàðàêòåðèñòèêè, ïîëó÷åííûå
â òåñòîâîì ýêñïåðèìåíòå íà ïó÷êå êâàçèìîíîõðîìàòè÷åñêèõ ôîòîíîâ ñ ìèøåíüþ àëþìèíèÿ.

Abstract
A combined Bragg-PPAC ionization detector has been developed for registration and identification of

light charged particles from photonuclear reactions at tagged photon beams. The detector is described
and also its performance, which was obtained in a test experiment at the tagged photon beam with
aluminum target.
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Èçìåðåíèÿ  âûõîäîâ  è  âðåì¸í  âûäåëåíèÿ
íåéòðîíîäåôèöèòíûõ  èçîòîïîâ  ùåëî÷íûõ  ýëåìåíòîâ
èç  âûñîêîòåìïåðàòóðíîé  ìèøåíè  íà  óñòàíîâêå  ÈÐÈÑ

Â. Í. Ïàíòåëååâ, À. Å. Áàðçàõ, Þ. Ì. Âîëêîâ,
Ô. Â. Ìîðîç, À. Ã. Ïîëÿêîâ, Ì. Ä. Ñåëèâåðñòîâ,

Ä. Â. Ôåäîðîâ

Àííîòàöèÿ
Ïðîâåäåíû èçìåðåíèÿ âûõîäîâ è âðåìåí âûäåëåíèÿ íåéòðîíîäåôèöèòíûõ èçîòîïîâ ùåëî÷íûõ

ýëåìåíòîâ Li, Na, Ê, Rb è Cs èç âûñîêîòåìïåðàòóðíîé ìèøåíè, ïðèãîòîâëåííîé â âèäå óïàêîâîê
èç òàíòàëîâûõ è âîëüôðàìîâûõ ôîëüã òîëùèíîé 20 ìêì è ìàññîé 5 ã/ñì2 â «on-line» ðåæèìå.
Â òåìïåðàòóðíîì èíòåðâàëå 2270 -2550°Ñ èçìåðåíû âûõîäû è âðåìåíà çàäåðæêè èçîòîïîâ ëèòèÿ.
Ïðè òåìïåðàòóðå 2550°Ñ è èíòåíñèâíîñòè ïðîòîííîãî ïó÷êà 0.2 ìêÀ/ñì2 âûõîäû 8Li  è 9Li ñîñòàâëÿþò
ñîîòâåòñòâåííî 1.7õ104 è 3.4õ105 àòîìîâ â ñåêóíäó.

Â êà÷åñòâå ïðåäâàðèòåëüíîãî ðåçóëüòàòà ïðèâîäèòñÿ âåëè÷èíà èçìåðåííîãî âûõîäà 11Li,
ñîñòàâëÿþùàÿ 26 àòîìîâ â ñåêóíäó.

Abstract
Measurements of the yields and release times of the neutron deficient Li, Na, K, Rb and Cs isotopes

from the high temperature target have been carried out. The target was prepared as a sandwich of tapes
made of tantalum and tungsten foils 20 mm thick and packed into a tungsten container. The target mass
interacted with the proton beam was 5 g/cm2. The yields and delay times of the Li isotopes were meas-
ured in the temperature range 2270 - 2550 °C. At a temperature 2550 °C and the proton beam intensity
0.2 mÀ/cm2 the yields of the 8Li and 9Li isotopes were 1.7x104 and 3.4x105 atoms per second correspond-
ingly. As a preliminary result the measured value of the 11Li yield � 26 atoms per second has been
presented.
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Èññëåäîâàíèå  ñòðóêòóðû  ôåððîæèäêîñòè
â  ñëàáûõ ìàãíèòíûõ  ïîëÿõ  ñ  ïîìîùüþ

ïîëÿðèçîâàííûõ  íåéòðîíîâ

À. À. Âîðîáü¸â, Á. Ï. Òîïåðâåðã, Ë. À. Àêñåëüðîä,
Ã. Ï. Ãîðäååâ, Â. Â. Äåðèãëàçîâ, Â. Êðààí, È. Ì. Ëàçåáíèê,

Ä. Í. Îðëîâà, Ò. Ðåêâåëüäò

Àííîòàöèÿ

Ñ ïîìîùüþ ïîëÿðèçîâàííûõ íåéòðîíîâ èññëåäóåòñÿ ïðîöåññ óïîðÿäî÷åíèÿ ñòðóêòóðû ìàãíèòíîãî
êîëëîèäà (4% âîäíûé ðàñòâîð ÷àñòèö ìàãíåòèòà) ïðè åãî íàìàãíè÷èâàíèè â ñëàáûõ ìàãíèòíûõ
ïîëÿõ ðàçëè÷íîé îðèåíòàöèè. Äàííûå ðàññåÿíèÿ ïðîàíàëèçèðîâàíû âî âñåì äèàïàçîíå óãëîâ ðàñ-
ñåÿíèÿ, âêëþ÷àÿ îáëàñòü èíòåðôåðåíöèè ðàññåÿííîãî è ïðîõîäÿùåãî ïó÷êîâ. Áëàãîäàðÿ ýòîìó
âåëè÷èíà ÿäåðíîãî êîððåëÿöèîííîãî ðàäèóñà îïðåäåëåíà ñ òî÷íîñòüþ ïîðÿäêà 1%. Ïðåäëîæåíà
ìîäåëü àâòîêîððåëÿòîðà ÿäåðíîãî ôîðì-ôàêòîðà, ñîîòâåòñòâóþùàÿ ýêñïîíåíöèàëüíîìó «ðàçìàçû-
âàíèþ» ãðàíèöû. Çàâèñèìîñòü ÿäåðíîãî êîíòðàñòà ðàññåÿíèÿ îò âåëè÷èíû è íàïðàâëåíèÿ âíåøíåãî
ïîëÿ ñâÿçûâàåòñÿ ñ óïîðÿäî÷åíèåì ÷àñòèö â îáúåìå îáðàçöà. Èñïîëüçîâàíèå îïòè÷åñêîé òåîðåìû
ïðè îáðàáîòêå äàííûõ èíòåðôåðåíöèè ÿäåðíîãî è ìàãíèòíîãî ðàññåÿíèÿ ïîçâîëèëî ïðîàíàëèçèðî-
âàòü ñëàáûé ñèãíàë ìàãíèòíîé ïîäñèñòåìû. Îïðåäåëåíû âåëè÷èíû ìàãíèòíîãî êîððåëÿöèîííîãî
ðàäèóñà è ìàãíèòíîãî êîíòðàñòà ðàññåÿíèÿ. Ïîëó÷åíà çàâèñèìîñòü íàìàãíè÷åííîñòè
ôåððîæèäêîñòè îò âíåøíåãî ïîëÿ.

Abstract

The process of ordering ferrofluid (FF � 4% colloid of Fe
3
Î

4
 in water) structure in low magnetic field

with different orientations is studied by SANS. The data has been analyzed over the whole range
of the scattering pattern including the zone of the interference between scattered and thoroughgoing
neutron waves by using of optical theorem. This has allowed us to analyze a rather weak signal from
magnetic subsystem and also to determine the particle size with accuracy better than 1%. Models
of the autocorrelator of nuclear form-factor and cross-correlator were proposed. The nuclear scattering
contrast was found depends on angle a, what was connected with particles ordering in structures similar
to linear chains was made. FF-magnetization process was studied in experiment on the Larmor preces-
sion of the polarization.
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Ê âîïðîñó  î  çíàêå  Ð-íå÷åòíûõ  ýôôåêòîâ,  íàáëþäàåìûõ  ïðè
âçàèìîäåéñòâèè  íåéòðîíîâ  ñ  ÿäðàìè

Ë. Ì. Ñìîòðèöêèé

Àííîòàöèÿ

Íà îñíîâå âûïîëíåííûõ â ïîñëåäíåå âðåìÿ ýêñïåðèìåíòîâ ïðîâåäåí àíàëèç çíàêîâ Ð-íå÷åòíûõ
ýôôåêòîâ, íàáëþäàåìûõ ïðè âçàèìîäåéñòâèè íåéòðîíîâ ñ ÿäðàìè, è ïîëó÷åíà ïðîñòàÿ ôîðìóëà
äëÿ èõ îïèñàíèÿ. Ðàçâèòûé ïîäõîä ïîçâîëÿåò ïîëó÷èòü èíôîðìàöèþ îá èçîñïèíîâîé ñòðóêòóðå
ñëàáîãî íóêëîí-íóêëîííîãî âçàèìîäåéñòâèÿ.

Abstract

On the base recently executed experiments the analysis of sign P-odd effects at interaction of nu-
cleon with nuclei was carried out, and the simple formula for their descriptions was received. The ad-
vanced approach permits to receive the information about isospin structure of weak nucleon-nucleon
interaction.
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Êðèîãåííàÿ  ñèñòåìà  óíèâåðñàëüíîãî  èñòî÷íèêà  õîëîäíûõ
è óëüòðàõîëîäíûõ  íåéòðîíîâ  íà  ðåàêòîðå  ÂÂÐ-Ì

À. À. Çàõàðîâ, À. Á. Äàâûäîâ, Â. À. Ìèòþõëÿåâ, Ã. À. Ïåðåñòîðîíèí,
À. Ï. Ñåðåáðîâ, Ë. Ì. Øìèêò, Â. Ä. Ùåðáàêîâ

Àííîòàöèÿ

Ïðåäñòàâëåíî îïèñàíèå ñîçäàííîé íà áàçå êðèîãåííîé ãåëèåâîé óñòàíîâêè ÊÃÓ-4000/20
êðèîãåííîé ñèñòåìû óíèâåðñàëüíîãî èñòî÷íèêà õîëîäíûõ è óëüòðàõîëîäíûõ íåéòðîíîâ íà ðåàêòîðå
ÂÂÐ-Ì. Ïðèâîäÿòñÿ ðåçóëüòàòû èñïûòàíèé ãåëèåâûõ òóðáîäåòàíäåðîâ, ïðÿìûå ïðàêòè÷åñêèå
ðåêîìåíäàöèè ïî âûáîðó ãåîìåòðè÷åñêèõ ðàçìåðîâ êîëåñ â çàâèñèìîñòè îò ãèäðàâëè÷åñêîãî
ñîïðîòèâëåíèÿ ïîòðåáèòåëÿ õîëîäà. Ïðåäñòàâëåíû òåõíè÷åñêèå õàðàêòåðèñòèêè óñòàíîâêè
ÊÃÓ-4000/20 ñ ðàçëè÷íûìè òóðáîäåòàíäåðàìè.

Abstract

A description of the cryogenic system based on CHR-4000/20 helium facility for the cold and ultracold
neutron source on the WWR-M reactor is presented. The test experimental results of the helium
turboexpanders  and  direct practical recommendation for choice of the wheel size depending on hydrau-
lic resistance of the cold user have been obtained. The technical characteristics of the CHR-4000/20
with different turboexpanders are presented.
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