
Èçìåðåíèå  ÿäåðíîãî  àíàïîëüíîãî  ìîìåíòà  êàëèÿ
1. Ýêñïåðèìåíòàëüíûé  ìåòîä

Å. Á. Àëåêñàíäðîâ, Ì. Â. Áàëàáàñ, Ä. Áóäêåð,
À. Ê. Âåðøîâñêèé. Ä. ÄåÌèëë, Â. Ô. Åæîâ,

Ì. Ñ. Çîëîòîðåâ, Ì. Ã. Êîçëîâ, Ã. Á. Êðûãèí,
Â. À. Ðûæîâ, Â. Ë. Ðÿáîâ,  Â. Í. Ôîìè÷åâ  , Â. Â. ßùóê

Àííîòàöèÿ

Ïðåäëàãàåòñÿ èçìåðÿòü çàâèñÿùóþ îò ñïèíà ÿäðà Ð-íå÷åòíóþ àìïëèòóäó â ïåðåõîäàõ ìåæäó
ñâåðõòîíêèìè êîìïîíåíòàìè îñíîâíîãî ñîñòîÿíèÿ èçîòîïîâ êàëèÿ. Îñíîâíîé âêëàä â ýòó âåëè÷è-
íó îáóñëîâëåí àíàïîëüíûì ìîìåíòîì ÿäðà, ïîýòîìó ïðåöèçèîííîå èçìåðåíèå Ð-íå÷åòíûõ ñïèí-
çàâèñÿùèõ ýôôåêòîâ ìîæåò äàòü íîâóþ èíôîðìàöèþ î ñëàáûõ âçàèìîäåéñòâèÿõ. Íà îñíîâå àíà-
ëèçà âîçìîæíûõ ñèñòåìàòè÷åñêèõ ýôôåêòîâ è ìåòîäîâ èõ èñêëþ÷åíèÿ óñòàíîâëåíî, ÷òî èçìåðå-
íèå Ð-íå÷åòíîãî çàâèñÿùåãî îò ñïèíà ÿäðà ýôôåêòà ñî ñòàòèñòè÷åñêîé òî÷íîñòüþ 1% ìîæåò áûòü
ñäåëàíî ïðèáëèçèòåëüíî çà 1 ÷àñ.

Abstract

An experimental method to measure the parity non-conserving (PNC) nuclear-spin-dependent ampli-
tudes in transitions between hyperfine sublevels of the ground state of potassium is considered.
The principal contribution to the PNC amplitude comes from the nuclear anapole moment. The shot-
noise-limited sensitivity to the PNC amplitude is estimated to be » 1% with about an hour of data accu-
mulation time. Possible systematic effects are analyzed and methods to eliminate them are discussed.
A precision measurement of the nuclear-spin-dependent amplitude may also permit to search for new
physics beyond the Standard Model.

Ïðåïðèíò N 2275, 9.12.1998ã.
E-mail: vryabov@hep486.pnpi.spb.ru



Study  of  Polarization  in  Quasi-Elastic  (p, 2p)  Reactions
on  Nuclei  6Li,  7Li,  28Si  in Complete Kinematics  at  1  GeV

O. V. Miklukho, N. P. Aleshin, S. L. Belostotski,
O. A. Domchenkov, Yu. V. Dotsenko, Yu. V. Elkin,

O. G. Grebenyuk, O. Ya. Fedorov, A. A. Izotov,
A. A. Jgoun, A. Yu. Kiselev, E. N. Komarov,

P. V. Kravchenko, M. P. Levchenko, Yu. G. Naryshkin,
V. V. Nelyubin, V. N. Nikulin, A. N. Prokofiev,

D. A. Prokofiev, Yu. A. Scheglov, A. V. Shvedchikov,
V. V. Vikhrov, A. A. Zhdanov

Àííîòàöèÿ

Èçìåðåíà ïîëÿðèçàöèÿ â ðåàêöèè À(ð,2ð)Â íà ÿäðàõ 6Li, 7Li, 28Si ïðè ýíåðãèè ïðîòîííîãî ïó÷êà
1 ÃýÂ â êèíåìàòè÷åñêè ïîëíîì ýêñïåðèìåíòå. Äâà âòîðè÷íûõ ïðîòîíà ðåãèñòðèðîâàëèñü
íà ñîâïàäåíèå ïðè íåñèììåòðè÷íûõ óãëàõ ðàññåÿíèÿ Q

1 
= 150 ¸ 260, Q2 = 58.60 ñ ïîìîùüþ

äâóõïëå÷åâîãî ìàãíèòíîãî ñïåêòðîìåòðà â îáëàñòè èìïóëüñîâ ÿäðà-îñòàòêà Ê
Â
 = 0 ¸ 150 ÌýÂ/ñ.

Â ôîêàëüíîé çîíå êàæäîãî ñïåêòðîìåòðà ðàñïîëàãàëñÿ ïîëÿðèìåòð íà ïðîïîðöèîíàëüíûõ êàìåðàõ.
Âûïîëíåí àíàëèç ýêñïåðèìåíòàëüíûõ äàííûõ â ðàìêàõ èìïóëüñíîãî ïðèáëèæåíèÿ ñ èñêàæåííûìè
âîëíàìè. Ïîêàçàíî, ÷òî ïîëÿðèçàöèÿ ïðîòîíîâ îòäà÷è, îáðàçóþùèõñÿ ïîä óãëîì Q

2
 ïðè

âçàèìîäåéñòâèè ñ ïðîòîíîì Ð-îáîëî÷êè ÿäðà 7Li, ìîæåò áûòü îïèñàíà â òåðìèíàõ ýôôåêòèâíîé
ïîëÿðèçàöèè ïîñëåäíåãî ñ èñïîëüçîâàíèåì îäíî÷àñòè÷íîé îáîëî÷å÷íîé âîëíîâîé ôóíêöèè ÿäðà.
Äàííûå ïî ïîëÿðèçàöèè â ðåàêöèè ñ ïðîòîíàìè D-îáîëî÷êè ÿäðà 28Li òàêæå óêàçûâàþò
íà ýôôåêòèâíóþ ïîëÿðèçàöèþ ÿäåðíûõ ïðîòîíîâ. Îêàçàëîñü, ÷òî ýôôåêòèâíàÿ ïîëÿðèçàöèÿ
ïðîòîíà íà Ð-îáîëî÷êå ÿäðà 6Li, îáíàðóæåííàÿ ïðè èññëåäîâàíèè ïîëÿðèçàöèè ïðîòîíîâ îòäà÷è
â ïðîöåññå 6Li(ð,2ð)5He, íå ìîæåò áûòü îïèñàíà â ðàìêàõ îáîëî÷å÷íîé ìîäåëè ñ LS-ñâÿçüþ â
îáëàñòè áîëüøèõ èìïóëüñîâ ÿäðà îñòàòêà Ê

Â
 ³ 90 ÌýÂ/ñ. Êàê è îæèäàëîñü, ïîëÿðèçàöèÿ ïðîòîíîâ

îòäà÷è â ñëó÷àå ðåàêöèè ñ ïðîòîíàìè S-îáîëî÷åê ÿäåð 6Li, 7Li ñëåäóåò ïðåäñêàçàíèÿì èìïóëüñíîãî
ïðèáëèæåíèÿ ïðè ó÷åòå òîëüêî ýôôåêòà äåïîëÿðèçàöèè.

Abstract

The polarizations of the secondary protons from the (p,2p) reactions on nuclei 6Li, 7Li, 28Si at 1 GeV
of the initial proton energy have been measured in a kinematically complete experiment. Two final pro-
tons from the reaction were detected in coincidence by means of a two-arm magnetic spectrometer
at non-symmetric scattering angles Q

1
 == 15° ¸ 26°, Q

2
 = 58.6° in the momentum range of the residual

nucleus up to 150 MeV/c. Both arms of the spectrometer were equipped by a multiwire proportional
chamber polarimeter. The experimental data have been analysed in the framework of the distorted wave
impulse approximation. It is shown that the polarization of the recoil protons produced at angle Q

2

in the (p,2p) reaction with the 7Li P-shell proton can be described in terms of the effective polarization
of the latter using the single-particle shell wave function of the nucleus. The polarization data for both
secondary protons from the reaction 28Si(p,2p)27Al also point out on the effective polarization
of the D-shell protons of 28Si. Being extracted from the measured polarization of the recoil protons from
the reaction 6Li(p,2p)5He, the effective polarization of the 6Li P-shell proton can not be described
in the framework of the single-particle shell model of the nucleus with LS-coupling at large values
of the residual nucleus momentum Ê

Â
 ³ 90 MeV/c. As expected the recoil proton polarization in interac-

tions with the S-shell protons of 6Li, 7Li follows the predictions in the impulse approximation with depolari-
zation effects being the only ones taken into account.
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Ñòîõàñòè÷åñêèé  ðåçîíàíñ  â  ðåøåòêå  ñâÿçàííûõ  îòîáðàæåíèé,
ìîäåëèðóþùåé  àêòèâíîñòü  íåðâíûõ  òêàíåé  ïîëåâîãî  òèïà

Â. È. Ñáèòíåâ, Ì. À. Ïóñòîâîéò

Àííîòàöèÿ

Â ðàáîòå ïðåäëàãàåòñÿ ìåòîäèêà ýêñïåðèìåíòà, äîïóñêàþùàÿ èçó÷åíèå ÿâëåíèÿ ñòîõàñòè÷åñêîãî
ðåçîíàíñà íà ñðåçàõ íåðâíûõ òêàíåé ïîëåâîãî òèïà (êîíêðåòíî, íà ñðåçàõ ïîëåé ãèïïîêàìïà),
Âîçáóäèìîñòü íåðâíûõ òêàíåé ïîëåâîãî òèïà ìîäåëèðóåòñÿ íà ðåøåòêå ñâÿçàííûõ îòîáðàæåíèé,
íà êîòîðîé èçó÷åíî äàííîå ÿâëåíèå. Îáíàðóæåí ðÿä òèïè÷íûõ, äëÿ ïðîÿâëåíèÿ ñòîõàñòè÷åñêîãî
ðåçîíàíñà, ïðèçíàêîâ � îòíîøåíèå ñèãíàëà ê øóìó, à òàêæå ãèñòîãðàììû âðåìåí ïðåáûâàíèÿ
ñèñòåìû â ïîäïîðîãîâîì ñîñòîÿíèè âûÿâëÿþò ìàêñèìóì â îïòèìàëüíîì äèàïàçîíå èíòåíñèâíîñòè
øóìà.

Abstract

An experimental procedure on slices of field-type neural tissues, namely on the hippocampal slices,
is proposed for study of stochastic resonance phenomenon. Excitability of field-like neural tissues
is simulated by a 2D coupled map lattice where the phenomenon has been studied. These simulations
found a number of typical fingerprints of the stochastic resonance. They are the signal to noise ratio and
residence time histograms that show peaks to in an optimal range of noise intensity.
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Íèçêîïîëåâàÿ  ýëåêòðîäèíàìèêà  ïîëèêðèñòàëëè÷åñêèõ  òðîéíûõ
 õàëüêîãåíèäîâ  ìîëèáäåíà

Ñ. Ë. Ãèíçáóðã, È. Ä. Ëóçÿíèí, È. Ð. Ìåöõâàðèøâèëè,
Ý. Ã. Òàðîâèê, Â. Ï. Õàâðîíèí

Àííîòàöèÿ

Ïðîâåäåíî ýêñïåðèìåíòàëüíîå èçó÷åíèå ïðîíèêíîâåíèÿ î÷åíü ñëàáûõ ìàãíèòíûõ ïîëåé
â ïoëèêðèñòàëëè÷åñêèé íèçêîòåìïåðàòóðíûé ñâåðõïðîâîäíèê SnMo

6
S

8
. Ðåçóëüòàòû ýêñïåðèìåíòîâ

ïîêàçûâàþò óäîâëåòâîðèòåëüíîå ñîãëàñèå ñ âûâîäàìè òåîðèè êðèòè÷åñêîãî ñîñòîÿíèÿ
â ðàìêàõ íèçêîïîëåâîé ýëåêòðîäèíàìèêè. Íàéäåíî, ÷òî ïëîòíîñòü êðèòè÷åñêîãî òîêà â ýòîì ñëó÷àå
íå çàâèñèò îò ïîñòîÿííîãî ìàãíèòíîãî ïîëÿ.

Abstract

The experimental study of the low magnetic field penetration into polycrystalline low-temperature
superconductor SnMo

6
S

8
 is performed. The results show a satisfactory fit with the conclusions of low-

field electrodynamics critical state theory. It is found that the critical current density is independent
on the direct magnetic field.
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Èññëåäîâàíèå  âûñîêîòåìïåðàòóðíîé  ìèøåíè  ZrCx

 äëÿ  ïîëó÷åíèÿ  êîðîòêîæèâóùèõ  íóêëèäîâ

Â. È. Áåçíîñþê, Ã. Ê. Âîðîáüåâ, Ñ. À. Åëèñååâ,
Ê. À. Ìåçèëåâ, Þ. Í. Íîâèêîâ, À. Ã. Ïîëÿêîâ,
À. Â. Ïîïîâ, Þ. ß. Ñåðãååâ, Â. À. Ñåðãèåíêî,

Â. È. Òèõîíîâ

Àííîòàöèÿ

Ïðèâåäåíî îïèñàíèå âûñîêîòåìïåðàòóðíîé áûñòðîäåéñòâóþùåé ìèøåíè ZrCx, ñîçäàííîé äëÿ
ïîëó÷åíèÿ êîðîòêîæèâóùèõ íóêëèäîâ. Ïðèâåäåí ñïîñîá ïîëó÷åíèÿ   ìèøåííîãî   âåùåñòâà,
ïðåäñòàâëÿþùåãî   ñîáîé   ïðîäóêò âûñîêîòåìïåðàòóðíîãî ïèðîëèçà êîìïëåêñíîãî ñîåäèíåíèÿ
C

64
H

16
N

8
Zr. Ïîêàçàíî, ÷òî áûñòðîäåéñòâèå ìèøåíè ïðè òåìïåðàòóðå 2100 °Ñ äîñòàòî÷íî äëÿ

ïîëó÷åíèÿ íóêëèäîâ ñî âðåìåíåì æèçíè ìíîãî ìåíüøå 1 ñ. Ðàáîòà âûïîëíåíà ïðè ïîääåðæêå
Ðîññèéñêîãî ôîíäà ôóíäàìåíòàëüíûõ èññëåäîâàíèé (ÐÔÔÈ), ãðàíò ¹ 97-02-16917.

Abstract

The description of new high temperature rapid ZrCx � target is given. This target was designed for the
production of short lived nuclides. The method of manufacturing of the target material was developed.
The material was produced as a result of high temperature pyrolysis of the complex compound C

64
H

16
N

8
Zr.

It was shown that the release time of Rb atoms from the target is less then 1 s
at T ~ 2100 °C. It allows to investigate short-lived exotic nuclides. The work was supported by RFFI
(grant ¹ 97-02-16917).
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Nickel-Containing  Cross-Linked  Chitosan  Derivatives  Prearranged
for  Specific  Binding  of  Biopolymers

V. L. Alexeev, V. M. Lebedev

Àííîòàöèÿ

Îïèñàíà ïðîöåäóðà ïîëó÷åíèÿ è èçó÷åíû êèíåòèêà è ñòåïåíü ðàâíîâåñíîãî íàáóõàíèÿ
â ðàçëè÷íûõ ðàñòâîðèòåëÿõ ñøèòûõ ïðîèçâîäíûõ õèòîçàíà, ñîäåðæàùèõ íèêåëü (II).

Abstract

It is described the preparation and it is studied the swelling kinetics and the equilibrium swelling
degree in different solvents of the nickel (II) containing cross-linked derivatives of chitosan.
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Do  We  Need  Some  New  Materials  for  Multiwire  Chambers
in m  Decay  Experiments?

M. J. Borkowski

Àííîòàöèÿ

Ðàññ÷èòàíû èñêàæåíèÿ ñïåêòðà ýëåêòðîíîâ (ïîçèòðîíîâ) îò ðàñïàäà m ® enn, âûçûâàåìûå
âçàèìîäåéñòâèÿìè e± â âîëüôðàìîâîé ïðîâîëîêå, îáû÷íî èñïîëüçóåìîé â ìíîãîïðîâîëî÷íûõ
èîíèçàöèîííûõ êàìåðàõ.

Ïîêàçàíî, ÷òî èñêàæåíèÿ ñïåêòðà â êàìåðàõ ñ âîëüôðàìîâûìè ïðîâîëî÷êàìè íåïðèåìëåìî
âåëèêè äëÿ ñîâðåìåííûõ ýêñïåðèìåíòîâ ïî m-ðàñïàäó. ×òîáû îöåíèòü âîçìîæíîñòè óëó÷øåíèÿ
òî÷íîñòè èçìåðåíèÿ, èñïîëüçóÿ äðóãèå ìàòåðèàëû, òàêèå æå ðàñ÷åòû ïðîâåäåíû äëÿ ñòàëüíîé
ïðîâîëîêè è ñèíòåòè÷åñêîãî âîëîêíà. Èñêàæåíèÿ èç-çà âçàèìîäåéñòâèé ýëåêòðîíîâ â ñèíòåòè÷åñêîì
âîëîêíå, çàìåíÿþùåì âîëüôðàì, âïîëíå ïðèåìëåìû äëÿ ýêñïåðèìåíòîâ ñî ñòàòèñòèêîé íà óðîâíå
109 çàðåãèñòðèðîâàííûõ m-ðàñïàäîâ.

Abstract

m ® enn decay electron (positron) energy spectrum distortion, caused by e± interactions in wires
of multiwire chambers, has been calculated for commonly used tungsten wires. It is shown that distor-
tions in multiwire chambers with tungsten wires are unacceptable for modern experiments on m decay.
The same calculations have been carried out for steel wires and fibre to envisage the perspective of the
measurement accuracy improvement by using some other materials. Distortions, caused by interactions
in fibre, are quite acceptable for experiments with number of detected m decays slightly exceeding 109.
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X-ray  Tests  of  Double  and  Triple-GEM  Detectors
for  the LHCb  Inner  Tracker

B. Bochin, A. Kashchuk, V. Poliakov

Àííîòàöèÿ

Ñ ïîìîùüþ Õ-ëó÷åé èçó÷àëîñü ãàçîâîå óñèëåíèå è ñòàáèëüíîñòü ðàáîòû äâóõêàñêàäíûõ
è òðåõêàñêàäíûõ GEM-äåòåêòîðîâ ñ àêòèâíîé ïëîùàäüþ 100 ñì2. Äëÿ ñòèìóëèðîâàíèÿ èñêðîâûõ
ðàçðÿäîâ â ãàçîâóþ ñìåñü ââîäèëñÿ èñòî÷íèê ñèëüíî èîíèçèðóþùèõ a-÷àñòèö. Èçìåðåíèÿ ïîêàçàëè,
÷òî íà ãàçîâîé ñìåñè Ar(70%)+CO

2
(30%) äâóõêàñêàäíûé äåòåêòîð ðàáîòàë áåç ðàçðÿäîâ â ãàçå

âïëîòü äî ýôôåêòèâíîãî óñèëåíèÿ 1õ104, à òðåõêàñêàäíûé � äî 4õ104.

Abstract

Gas gain and operation stability of the detectors based on the Double and Triple-GEM (Gas Electron
Multiplier) structures were studied with the X-rays. The tested detectors had the sensitive area
of 100 cm2. To stimulate discharges in the detectors, a gaseous a -source was introduced into the gas
mixture. The measurements show that the Double-GEM chamber filled with the Ar(70%)+CO

2
(30%) gas

mixture was operating without discharges up to the effective gas gain of 1x104, while the Triple-GEM
chamber could operate up to the gain of 4x104.
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Ñïèíîâûå  êîððåëÿöèè  è  ìàãíèòíî-ÿäåðíûå
êðîññ-êîððåëÿöèè  â  Sm(Sr)-Mn-O  ïåðîâñêèòå

â  íèçêîòåìïåðàòóðíîé  ôàçå

Â. Â. Ðóíîâ, X. Ãëàòòëè, Ã. Ï. Êîïèöà, À. È. Îêîðîêîâ, Ì. Ê. Ðóíîâà

Àííîòàöèÿ

Ïðåäñòàâëåíû ðåçóëüòàòû èçìåðåíèé ñïèíîâûõ êîððåëÿöèé è ìàãíèòíî-ÿäåðíûõ êðîññ-
êîððåëÿöèé â l54Sm

1-x
Sr

õ
MnO

ç
 ñèñòåìå ñî ñòðóêòóðîé ïåðîâñêèòà (õ = 0.25; 0.4) â íèçêîòåìïåðàòóðíîé

ôàçå â ìàãíèòíûõ ïîëÿõ 0 < Í < 1 êÝ, âûïîëíåííûõ âïåðâûå ìåòîäîì ìàëîóãëîâîãî ðàññåÿíèÿ
ïîëÿðèçîâàííûõ íåéòðîíîâ (SAPNS). Ïîêàçàíî, ÷òî â ñèñòåìå ñóùåñòâóþò ôåððîìàãíèòíûå
êîððåëÿöèè ìàñøòàáà 180 � 250 Å è ìàãíèòíî-ÿäåðíûå êðîññ-êîððåëÿöèè, õàðàêòåðèçóþùèå
âçàèìîñâÿçü ìàãíèòíîé è ðåøåòî÷íîé ïîäñèñòåì â ýòîì ìàñøòàáå. Íàéäåíî, ÷òî
â íèçêîòåìïåðàòóðíîé ôàçå ñèñòåìà îáëàäàåò ñïèí-ñòåêîëüíûìè ñâîéñòâàìè.

Abstract

The first measuring results of spin correlation and magnetic-nuclear cross-correlations in perovskite
l54Sm

1-x
Sr

õ
MnO

ç
 system (x = 0.25; 0.4) by means of polarized neutron scattering (SAPNS) in low tem-

perature phase at 0 < H < 1 kOe are shown. Ferromagnetic correlations with scale 180 � 250 Å and
magnetic-nuclear cross-correlations connected with lattice and magnetic subsystems in these scale
are found. Furthermore the system shows spin-glass properties in low temperature phase.
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Cïîíòàííàÿ  äåôîðìàöèÿ  êóáè÷åñêîãî  ôåððîìàãíåòèêà

À. Â. Êîâàëåâ, Ã. Å. Øìåëåâ

Àííîòàöèÿ

Ðàçðàáîòàíà ñïåöèàëüíàÿ ìåòîäèêà ðåíòãåíäèôðàêöèîííûõ èçìåðåíèé ñïîíòàííîé äåôîðìàöèè
â àíèçîòðîïíûõ ôåððîìàãíèòíûõ ïëåíêàõ. Îïðåäåëåíû ïàðàìåòðû ìîíîêëèííîé ÿ÷åéêè
æåëåçîêîáàëüòîâîãî ñïëàâà, êîòîðûé â ïàðàìàãíèòíîé ôàçå èìååò ÎÖÊ ñòðóêòóðó. Ïðèâåäåíû
ïðèìåðû ýôôåêòèâíîãî èñïîëüçîâàíèÿ ïðåäëîæåííîãî ìåòîäà.

Abstract

A special method for X-ray diffraction measurements of spontaneous deformation in anisotropic
ferromagnetic films Is developed. Parameters of the monoclinic cell are determined for Fe-Co alloy
which has b.c.c. structure in the paramagnetic phase. The examples of effective use of the proposed
method are given.
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Ðàçðàáîòêà  ìàãíèòà  è  ìàãíèòíîé  ñòðóêòóðû  öèêëîòðîíà
äëÿ  óñêîðåíèÿ  Í�-èîíîâ  äî  ýíåðãèè 80 ÌýÂ.

×àñòü 2.  Èññëåäîâàíèÿ  íà  ìîäåëÿõ

Í. Ê. Àáðîñèìîâ, Ñ. À. Àðòàìîíîâ, Â. À. Åëèñååâ, Ã. À. Ðÿáîâ

Àííîòàöèÿ

Äâå ìîäåëè ñ êîýôôèöèåíòàìè ïîäîáèÿ k
1
 = 1.3(3) è k

2
 = 8 áûëè ïîñòðîåíû è èññëåäîâàíû ïðè

ðàçðàáîòêå ìàãíèòíîé ñòðóêòóðû Ãàò÷èíñêîãî èçîõðîííîãî öèêëîòðîíà. Îáå ìîäåëè èìåþò
îäèíàêîâûå çàçîðû õîëìà è äîëèíû, àçèìóòàëüíóþ ïðîòÿæåííîñòü ñåêòîðà è îòëè÷àþòñÿ óãëàìè
ñïèðàëüíîñòè íà êîíå÷íîé îðáèòå g1

= 55° è g2 = 65°, ñîîòâåòñòâåííî. Ìàãíèòíàÿ ñòðóêòóðà ñ áîëüøèì
óãëîì ñïèðàëüíîñòè èññëåäîâàëàñü íà ìîäåëè ñ êîýôôèöèåíòîì ïîäîáèÿ k

2
 = 8 è áûëà ïðèìåíåíà

äëÿ Í�- öèêëîòðîíà. Ýòà ñòðóêòóðà îáåñïå÷èâàåò óñêîðåíèå Í�- èîíîâ äî ýíåðãèè 80 ÌýÂ â ìàãíèòå
ñ äèàìåòðîì ïîëþñà 2 ì è ýëåêòðîìàãíèòíîé äèññîöèàöèåé Í�- èîíîâ < 5%. Ñðàâíåíèå äâóõ
èññëåäîâàííûõ ñòðóêòóð ïîçâîëÿåò ñäåëàòü ñëåäóþùèå çàêëþ÷åíèÿ.

Îáå ñòðóêòóðû, îòëè÷àþùèåñÿ óãëàìè ñïèðàëüíîñòè, èìåþò îäèíàêîâûå çàâèñèìîñòè âäîëü
ðàäèóñà óñðåäíåííîãî ïî àçèìóòó ìàãíèòíîãî ïîëÿ.

Ñïèðàëüíîñòü ñåêòîðîâ óâåëè÷èâàåò àêñèàëüíóþ ôîêóñèðîâêó, îäíàêî ðåàëüíîå óâåëè÷åíèå
ôîêóñèðîâêè ìåíüøå, ÷åì îæèäàåìîå. Ïðè ââåäåíèè ñïèðàëüíîñòè ôëàòòåð óìåíüøàåòñÿ,
÷òî âèäíî èç ñðàâíåíèÿ ïîëÿ íà äâóõ ìîäåëÿõ. Ïîêàçàíî, ÷òî îæèäàåìîå óìåíüøåíèå ôëàòòåðà
ïðè ââåäåíèè ñïèðàëüíîñòè ìîæåò áûòü ðàññ÷èòàíî ñ ïîìîùüþ áåçðàçìåðíîãî ïàðàìåòðà
x

eff
 = (r/Ng

h
)cos g.

Âòîðîé ýôôåêò ñâÿçàí ñ îòëè÷èåì óãëà ñïèðàëüíîñòè ïîëÿ ïî ñðàâíåíèþ ñî ñïèðàëüíîñòüþ
ñåêòîðîâ. Â íàøåì ñëó÷àå ýòî îòëè÷èå äîñòèãàåò ~ 30% è ó÷èòûâàåòñÿ ïðè ðàçðàáîòêå ïðîåêòà.

Â íàñòîÿùèé ìîìåíò ìàãíèò è ïîëþñíûå íàêîíå÷íèêè ñ ñåêòîðàìè ñîáðàíû è ïîäãîòîâëåíû
ê ìàãíèòíûì èçìåðåíèÿì.

Abstract

Two models with the scales k
1
 = 1.3(3) and k

2
 = 8 have been constructed and investigated

in the course of development the magnetic structure of Gatchina H� cyclotron. The both model variants
have the same valley and hill gaps the azimuthal sector extension and differ only by the spiral angles
at final orbit g1= 55° and g2 = 65°, respectively. The magnetic structure with high spiral angle is investi-
gated on model with scale k

2
 = 8 and applied for Gatchina H� isochronous cyclotron. That structure

provides final energy 80 MeV for a 2 m diameter magnet pole and the beam losses due to electromag-
netic dissociation is lower than 5%. The comparison of two model structures allows to do some
general - purpose conclusions.

Two structures which differ by the spiral angles only have the same dependence of the azimuthally
averaged magnetic field along radius.

Spiralling of pole tips introduces increasing the axial focusing, however, the actual gain in focusing
is less than expected due to two effects. The first one is the flutter falling as the spiral is introduced. That
effect was experimentally examined and defected. Flutter decreasing due to spiralling be calculated
by introducing nondimensional scale parameter x

eff
 = (r/Ng

h
)cos g.

The second effect is discrepancy between the spiral angle of field and pole tips. In our case
the focusing reduction due to second effect can reach ~ 30% and that effect must be taken in to account
under the magnet design.

By now the full scale magnet of the isochronous cyclotron at Gatchina is manufactured, assembled
and ready for the magnetic measurements.
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