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Àííîòàöèÿ

Îáñóæäàþòñÿ  âîçìîæíûå  èçìåðåíèÿ  ðåíòãåíîâñêèõ  ïåðåõîäîâ  â  p, K, p, S, S, X  è W  àòîìàõ
ëåãêèõ ýëåìåíòîâ ñ ïîìîùüþ êðèñòàëë-äèôðàêöèîííîãî ñïåêòðîìåòðà íà ñèëüíîòî÷íîì óñêîðè-
òåëå ïðîòîíîâ  âûñîêîé  ýíåðãèè, ïîçâîëÿþùèå ñóùåñòâåííî  óëó÷øèòü  òî÷íîñòü îïðåäåëåíèÿ
ìàññ ÷àñòèö è ïîëó÷èòü íîâûå äàííûå î ãèïåðîí-ÿäåðíîì ñèëüíîì âçàèìîäåéñòâèè. Ðàáîòà
äîêëàäûâàëàñü íà Workshop on Fixed Target Physics at the Main Injector (Fermilab, Batavia, USA,
May 1�4, 1997) è íà 6th Conference on  the  Intersections  of Particle and Nuclear Physics (Big Sky
Montana, USA, May 27� June 2, 1997).

Abstract

Precision measurements of X-ray transitions in p, K, p, S, S, X  and W atoms of light elements  with
crystal  spectrometer are discussed which  aim to  improve particle  masses and to study hyperon-
nucleus  strong interaction. The Monte-Carlo estimations of possible results are presented. The work
was reported on the Workshop on Fixed Target Physics at the Main Injector (Fermilab, Batavia, USA,
May 1�4, 1997) and on the  6th Conference on the Intersections of Particle and Nuclear Physics (Big
Sky Montana, USA, May 27� June 2, 1997).

ïðåïðèíò  N2154, 30.12.1997ã., àíãë. òåêñò



Ñòàòèñòè÷åñêèé  ìåòîä   ðàñ÷åòà  ìàêñèìàëüíî-äîïóñòèìîé
ìîùíîñòè  ðåàêòîðà  ÂÂÐ-Ì

Í. À. Ãðîøåâà, Ã. À. Êèðñàíîâ, Ê. À. Êîíîïëåâ,
Ä. Â. ×ìøêÿí

Àííîòàöèÿ

Â  ðàáîòå  ïðåäñòàâëåíà  ìåòîäèêà  ðàñ÷åòà  ìàêñèìàëüíî-äîïóñòèìîé ìîùíîñòè ðåàêòîðà
ÂÂÐ-Ì äëÿ çàäàííîé  òåìïåðàòóðû  âîäû èëè  äëÿ  çàäàííûõ ïîãîäíûõ óñëîâèé. Ìàêñèìàëüíî-
äîïóñòèìàÿ ìîùíîñòü ðàññ÷èòûâàåòñÿ ñòàòèñòè÷åñêèì ìåòîäîì ñ ó÷åòîì çàäàííîé âåðîÿòíîñòè
òåïëîòåõíè÷åñêîé  àâàðèè. Â  êà÷åñòâå  ëèìèòèðóþùåãî ôàêòîðà ïðèíÿòà  ïëîòíîñòü  òåïëîâîãî
ïîòîêà, ñîîòâåòñòâóþùàÿ  ïîÿâëåíèþ àïåðèîäè÷åñêîé  íåóñòîé÷èâîñòè  òå÷åíèÿ  â òâýëàõ. Äàíî
êðàòêîå îïèñàíèå ïðîãðàììíîé ðåàëèçàöèè  ìåòîäà  ðàñ÷åòà.

Abstract

This  article presents  the describtion of the method of calculation of the WWR-M reactor maximum
permissible power for given water temperature or for given weather conditions. Maximum permissible
power is calculated by statistic  method  taking into  account  the given  probability of  the thermal
accident. The  redistribution heat  flux  density  is  taken  as the limit factor. The brief describtion of  the
computer programme is given.

ïðåïðèíò  N 2228, 22.01.1998ã.

Ìåòîä  ïàðàëëåëüíîãî  ñïåêòðàëüíîãî  àíàëèçà
â  ïðèìåíåíèè  ê  èçó÷åíèþ  ìàãíèòíûõ ñâîéñòâ

ÂÒÑÏ  ìàòåðèàëîâ

Î. Â. Ãåðàùåíêî

Àííîòàöèÿ

Ïðåäëàãàåòñÿ ìåòîä  ïàðàëëåëüíîãî  ñïåêòðàëüíîãî  àíàëèçà  âûñøèõ ãàðìîíèê  íàìàãíè÷åí-
íîñòè ÂÒÑÏ  ìàòåðèàëîâ. Èçìåðåíèå è îáðàáîòêà äàííûõ ðåàëèçîâàíû íà áàçå  ïåðñîíàëüíîãî
êîìïüþòåðà. Äîñòèãàåìîå â ýòîì ìåòîäå ñóæåíèå ïîëîñû ïðîïóñêàíèÿ è íàêîïëåíèå ñïåêòðîâ
ïîçâîëÿþò óâåëè÷èòü ÷óâñòâèòåëüíîñòü èçìåðåíèé äî óðîâíÿ ~0.01ìêÂ, à âîçìîæíîñòü îäíîâðå-
ìåííîãî èçó÷åíèÿ íåñêîëüêèõ ñïåêòðàëüíûõ ñîñòàâëÿþùèõ � ïîâûñèòü ýôôåêòèâíîñòü èçìåðå-
íèé.

Abstract

Method of parallel spectral analysis of  the high magnetization harmonics of HTSC materials  is
presented. The  measurement  and further processing of data  are realized on personal  computer. The
low  value of  frequency pass  band and arbitrary  high  statistics allows to increase sensitivity of
measurements up to the level ~0.01mV, and a possibility of simultaneous  observation of several spec-
tral components  enables  an  effectivity  of measurements to be elevated.

ïðåïðèíò  N2236, 16.04.1998ã.



Coulomb  Deexcitation  and  Isotope Exchange
of  Excited  Mesic  Hydrogen

A. V. Kravtsov, A. I. Mikhailov

Àííîòàöèÿ

Ïðîöåññû êóëîíîâñêîãî  äåâîçáóæäåíèÿ è êâàçèðåçîíàíñíîãî èçîòîïíîãî îáìåíà ðàññìîòðåíû
â ðàìêàõ  àñèìïòîòè÷åñêîé  òåîðèè  íåàäèàáàòè÷åñêèõ ïåðåõîäîâ. Èñïîëüçîâàííûé ïîäõîä
óëó÷øåí â ñâåòå íåäàâíèõ êðèòè÷åñêèõ çàìå÷àíèé. Ñîãëàñèå ìåæäó  ðåçóëüòàòàìè ðàçíûõ ðàáîò
ïðè ýíåðãèÿõ Î>0.5 ýÂ äîêàçûâàåò àäåêâàòíîñòü èñïîëüçîâàííîãî ïîäõîäà ðàññìàòðèâàåìîé
çàäà÷å. Íåÿñíûìè îñòàþòñÿ, îäíàêî, íåêîòîðûå  àñïåêòû  ìåòîäà ó÷åòà ýëåêòðîííîãî ýêðàíèðî-
âàíèÿ â ðàáîòå Ïîíîìàðåâà è Ñîëîâüåâà.

Abstract

The processes of Coulomb  deexcitation and quasiresonant charge exchange are considered in the
framework of the asymptotic theory of the non-adiabatic transitions. The approach  used is scrutinized
and improved in the light of recent critical statements. The unambiguous  agreement between different
calculations for energies Î>0.5 eV proves the approximation used to be valid. Some questions arise,
however, concerning the adequate account of  the electron screening in the paper by Ponomarev and
Solov�ev.

ïðåïðèíò  N2237, 23.04.1998ã., àíãë. òåêñò

Ýêñïåðèìåíòàëüíûé  ñòåíä  äëÿ  èçó÷åíèÿ
âíóòðåííèõ  öèêëîòðîííûõ  èñòî÷íèêîâ  èîíîâ

À. Â. Çóáàðåâ, È. À. Ïåòðîâ, Ï. Â. ×åðâÿêîâ

Àííîòàöèÿ

Â  ðàáîòå îïèñàí ýêñïåðèìåíòàëüíûé ñòåíä  äëÿ èññëåäîâàíèé âíóòðåííèõ öèêëîòðîííûõ èîí-
íûõ èñòî÷íèêîâ çàêðûòîãî òèïà ñ ïåíèíãîâñêîé ãåîìåòðèåé ðàçðÿäà. Èç èñòî÷íèêà òèïà Ýëåðñà
íà ñòåíäå ïîëó÷åí ïó÷îê îòðèöàòåëüíûõ èîíîâ âîäîðîäà ñ èíòåíñèâíîñòüþ  I=1.8 ìÀ (ïëîòíîñòü
òîêà  j =45 ìÀ/ñì2 ). Ïðèâîäÿòñÿ îñíîâíûå çàâèñèìîñòè  òîêà  ïó÷êà îòðèöàòåëüíûõ  èîíîâ  âîäî-
ðîäà îò  ïàðàìåòðîâ ðàçðÿäà.

Abstract

Test stand for internal cyclotron ion sources with penning geometry of the discharge is discribed.
Negative ion current  I=1.8 mÀ, with current density  j =45 mÀ/ñm2  was obtained from Ehlers type
source. General dependences of the negative hydrogen ion current on discharge  parameters  are
reported.

ïðåïðèíò  N2240, 24.04.1998ã.



Ñòðóêòóðà  ôóëëåðåí-ñîäåðæàùåãî  ïîëèâèíèëïèððîëèäîíà
â  âîäíûõ  ðàñòâîðàõ

Â. Ò. Ëåáåäåâ, Ã. À. Åâìåíåíêî, Â. Ë. Àëåêñååâ, Ä. Í. Îðëîâà,
 Ä. Òîðîê, Ë. ×åð, Å. Å. Êåâåð, Â. Í. Çãîííèê,

 Ë. Â. Âèíîãðàäîâà, Å. Þ. Ìåëåíåâñêàÿ, Â. Ï. Áóäòîâ,
 À. À. Ïîëÿêîâ, Â. Â. Êëþáèí, À. È. Ñèáèëåâ, Ì. À. Ñèáèëåâà

Àííîòàöèÿ
Êîìïëåêñû ïîëè-N-âèíèë-ïèððîëèäîí+ôóëëåðåí Ñ

60
(ÏÂÏ+Ñ

60
) ñ äîíîðíî-àêöåïòîðíûì

ìåõàíèçìîì âçàèìîäåéñòâèÿ èññëåäîâàíû ðàçëè÷íûìè ìåòîäàìè â ðàñòâîðàõ Í
2
Î, D

2
O è â áëîêå.

Â áëîêå ïî äàííûì äèôôåðåíöèàëüíîé ñêàíèðóþùåé êàëîðèìåòðèè äîïèðîâàíèå ôóëëåðåíîì
Ñ

60 
(~1% âåñ.) âåäåò ê áîëüøåé óñòîé÷èâîñòè ÏÂÏ ê òåðìîäåñòðóêöèè. ÓÔ ñïåêòðû ðàñòâîðîâ

êîìïëåêñîâ äîêàçûâàþò ïðèñóòñòâèå ôóëëåðåíà â ñâÿçàííîì ñ ÏÂÏ ñîñòîÿíèè. Â ðàñòâîðàõ
êîìïëåêñà óâåëè÷èâàåòñÿ õàðàêòåðèñòè÷åñêàÿ âÿçêîñòü íà ~20%. Äèíàìè÷åñêîå ðàññåÿíèå ñâåòà
îáíàðóæèâàåò êëóáêè ðàçìåðîì ~10 íì è àññîöèàòû äèàìåòðîì ~200 íì. Â ðàñòâîðå èñõîäíîãî
ÏÂÏ (~3% âåñ., D

2
O) çàâèñèìîñòü èíòåíñèâíîñòè ðàññåÿíèÿ íåéòðîíîâ I(q) îò ïåðåäàííîãî èì-

ïóëüñà ïîä÷èíÿåòñÿ ñîîòíîøåíèþ: I(q)=I
0
/(1+q2r

co
2) ñ äëèíîé êîððåëÿöèè r

co
=(2.2 ± 0.1) íì. Äëÿ

ðàñòâîðîâ ÏÂÏ+Ñ
60

 èíòåíñèâíîñòü ðàññåÿíèÿ îïèñûâàåòñÿ áèìîäàëüíûì ðàñïðåäåëåíèåì
I(q)=I

L
/(1+q2r

L
2)+I

H
/(1+q2R

H
2) ñ äëèíàìè r

L
=(1.2 ± 0.1)íì, R

H
=(40.3 ± 9.7)íì. Ïîêàçàíî, ÷òî

êîìïëåêñîâàíèå â ðàñòâîðàõ ÏÂÏ+Ñ
60

 ïðèâîäèò ê îáðàçîâàíèþ àññîöèàòîâ, ñîñòîÿùèõ èç 100 è
áîëåå ìîëåêóë ÏÂÏ.

Abstract
A new class of polymer compounds (polyvynilpyrrolidone(PVP)-C

60
-complexes containing of order of

~1% w. of C
60

) is investigated by different methods. According to NMR-data the nature of polymer-
fullerene interaction is of donor-acceptor type with the contribution of hydrogen bond. The calorimetry
measurements  reveal a higher thermal stability of PVP+C

60
 as compared with the original polymer. This

interactions influence strongly on the conformation of polymer in the complex and induce the associa-
tion of macromolecules. The viscosity measurements in H

2
O- and D

2
O- solutions of PVP and PVP-C

60

demonstrate the increased characteristic viscosity for the complexes. The dynamic light  scattering
shows the large-scale (~100 nm) coils of PVP-C

60
 as  far as the original PVP-chains (mass M

0
~ 1.104)

have a small size ~10 nm. The small-angle neutron scattering experiments on the D
2
O-solutions of PVP

and PVP-C
60

 (3% w. polymer concentration) yield the intensity dependence on the momentun transfer
corresponding to gaussian coils in both systems: I(q)=I

0
/(1+q2r

c
2), where the correlation length

r
c
=r

g
/ gives the magnitude of giration radius r

g
 and the parameter I

0 
¥ N.M2 is proportional to the

number of scattering N with molecular mass M. We found the correlation length r
co

=(2.2 ± 0.1) nm for
original PVP and the intensity I

0
=2.4 ± 0.1 arb. un.. At the same time, PVP-C

60
 shows really the assoñiation:

I(q)=I
L
/(1+q2r

L
2)+I

H
/(1+q2R

H
2),

where low r
L
=(1.2 ± 0.1) nm and high R

H
=(40.3 ± 9.7) nm, the intensities I

L
=(1.3 ± 0.1) and

I
H
=(174.5 ± 76.5) in arb. un. The large-scale fraction should be related to interchain association. These

parameters allows us to evaluate the mass of a complex M
H 

~ 1.6.102 M
0
. The total amount of polymer

in complexes N
H

.M
H 

» N
L

.M
L
 is the same as the total mass of molecules non associated. Nevertheless,

these chains reveal interior association due to the interaction of their fragments  with fullerene surface.
It results in coil size decreasing: r

L
 < r

co
.

The aforesaid experiments  have shown the high degree of association of fullerene doped PVP as
well as the stability of interchain links at room temperature.

ïðåïðèíò  N2238, 5.04.1998ã.
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Ñòðóêòóðà  êîìïëåêñîâ  ïîëè-N-âèíèëïèððîëèäîíà  ñ
äèôòàëîöèàíèíàìè  ðåäêîçåìåëüíûõ  ýëåìåíòîâ  â  D2Î-ðàñòâîðàõ

Â. Ò. Ëåáåäåâ, Ã. À. Åâìåíåíêî, Â. Ë. Àëåêñååâ,
Ä. Í. Îðëîâà, Ä. Òîðîê, Ë. ×åð, Â. Â. Êëþáèí,
 À. À. Ïîëÿêîâ, Â. Ï. Áóäòîâ, Ï. Í. Ìîñêàëåâ,

  Ì. À. Ñèáèëåâà, À. È. Ñèáèëåâ

Àííîòàöèÿ
Ìåòîäàìè âèñêîçèìåòðèè, âèäèìîé ñïåêòðîñêîïèè, ìàëîóãëîâîãî íåéòðîííîãî ðàññåÿíèÿ (SANS)

è äèíàìè÷åñêîãî ñâåòîðàññåÿíèÿ (DLS) â âîäíûõ ðàñòâîðàõ áûëè èçó÷åíû ñèíòåçèðîâàííûå íàìè
âîäîðàñòâîðèìûå êîìïëåêñû ïîëè-N-âèíèëïèððîëèäîíà (ÏÂÏ) ñ �ñýíäâè÷åâûìè� ñîåäèíåíèÿìè
äèôòàëîöèàíèíîâ ðåäêîçåìåëüíûõ ýëåìåíòîâ (P

c
REP

c
+ÏÂÏ). Ýëåêòðîííûå ñïåêòðû ïîãëîùåíèÿ

ðàñòâîðîâ â îáëàñòè äëèí âîëí 400-800 íì ñîäåðæàò õàðàêòåðíóþ äëÿ ìîíîàíèîíà ðàçäâîåííóþ
Q-ïîëîñó, âîçíèêàþùóþ çà ñ÷åò ðåçîíàíñíîãî âçàèìîäåéñòâèÿ ýêâèâàëåíòíûõ õðîìîôîðîâ
Ð

ñ
-ëèãàíäîâ àíèîíà äèôòàëîöèàíèíà, ÷òî ïîäòâåðæäàåò ñóùåñòâîâàíèå âîäîðàñòâîðèìîãî

êîìïëåêñà. Ðàñòâîðèìîñòü êîìïëåêñîâ çàâèñèò îò ÷èñëà (m) ìîíîìåðíûõ çâåíüåâ
N-âèíèëïèððîëèäîíà (N-ÂÏ) íà îäíó ìîëåêóëó P

c
REP

c
. Ïðè m ³ 25 êîìïëåêñû íåîãðàíè÷åííî

ðàñòâîðèìû â H
2
O è D

2
O.

Äëÿ èññëåäîâàíèé SANS  DLS è âèñêîçèìåòðèè èñïîëüçîâàëèñü ðàñòâîðû êîìïëåêñà ñ äèôòà-
ëîöèàíèíîì ñàìàðèÿ P

c
S

m
P

c
.300(N-ÂÏ) â D

2
O. Â íèõ íàáëþäàåòñÿ óâåëè÷åíèå õàðàêòåðèñòè÷åñ-

êîé âÿçêîñòè [h
ñ
] ïî ñðàâíåíèþ ñ [h

ÏÂÏ
] èñõîäíîãî ÏÂÏ: {[h

c
]-[h

ÏÂÏ
]}/[h

ÏÂÏ
]~10%. Äàííûå

äèñïåðñèîííîãî àíàëèçà (DLS) è SANS óêàçûâàþò íà àãðåãàöèþ ìîëåêóë ÏÂÏ+P
c
REP

c
 êîìïëåêñà,

óñòîé÷èâóþ ïðè êîìíàòíîé òåìïåðàòóðå. Âìåñòå ñ òåì, ðàçìåð àññîöèàòîâ çàâèñèò îò êîíöåíòðàöèè
ïîëèìåðà. Åñëè â ðàçáàâëåííîì ðàñòâîðå (Ñ ~ 0.1% âåñ.) ïðåîáëàäàþò êðóïíûå àññîöèàòû ñ
ãèäðîäèíàìè÷åñêèì äèàìåòðîì d

a
 ~ 200 íì, òî â óìåðåííî êîíöåíòðèðîâàííîì ðàñòâîðå (Ñ=3%

âåñ.) â îáëàñòè ïîðîãà ïåðåêðûâàíèÿ ïîëèìåðíûõ êëóáêîâ (Ñ*=1/h
ÏÂÏ 

 » 10% âåñ.) â D
2
O ðàäèóñ

èíåðöèè àññîöèàòà R
GA

 ~ 5 íì ñòàíîâèòñÿ ïîðÿäêà ðàäèóñà îòäåëüíîé öåïè ÏÂÏ, ÷òî ìû ñâÿçûâàåì
ñ óñèëåíèåì  ìåæöåïíûõ  âçàèìîäåéñòâèé, êîíêóðèðóþùèõ ñ êîìïëåêñàìè.

Abstract
New  water  soluble complexes of poly-N-vynilpyrrolidone (PVP) with �sandwich�-like compounds of

diphthalocyanines of rare earth elements (P
c
REP

c
.PVP) recently synthesized [1,2] have  been  studied

by viscosimetry, visible light spectroscopy, small angle neutron scattering (SANS) and dynamic light
scattering (DLS) in water solutions. The solubility of these complexes depends on the number of PVP
monomer units (m) per a molecule of P

c
REP

c
. At m ³ 25 they are soluble absolutely in H

2
O and D

2
O.

We have used the D
2
O-solutions of P

c
S

m
P

c
.300(N-VP)-complexes for viscosity, DLS and SANS ex-

periments. The electron absorption spectra of water solutions in the visible region (400-800 nm) contain
the characteristic double Q-band of monoanion arising from the resonance interaction of equivalent
chromophores of both P

c
-ligands of diphthalocyanine�s anion. It  provides a clear evidence of PVP and

P
c
S

m
P

c 
coupling. The increasing of characteristic viscosity of these solutions [h

ñ
] as compared with the

original ones [h
PVP

], {[h
c
]-[h

PVP
]}/[h

PVP
]~10%, shows the formation of macromolecular complexes. The

analysis of dilute dispersions (C ~ 0.1%w.) by DLS and intermediate D
2
O-solutions (C » 3%w.) by SANS

near the threshold of polymer coils overlaping (Ñ* ~1/[h
PVP

] ~ 10% w.) reveals the aggregation of mole-
cules of PVP.P

c
S

m
P

c
. Their formations are stable at room temperature. At the same time, the size of

molecular formations (high at low concentration, d
a
  ~  200 nm) becomes  comparable  with a  single coil

diameter at  intermediate concentration C » 3% w. (aggregate�s giration radius R
GA

 ~ 5 nm), that can be
treated as a result of competition of chain interaction increased and the molecular association induced
by complexes.

ïðåïðèíò  N2239, 5.04.1998ã.



Èññëåäîâàíèå  êîððåëÿöèé, çàâèñÿùèõ îò ñïèðàëüíîñòè  g-êâàíòîâ,
 êàê  ìåòîä  îïðåäåëåíèÿ  àìïëèòóä  ïàðöèàëüíûõ

íåéòðîííûõ  øèðèí  ð-ðåçîíàíñîâ

À. Â. Àëäóùåíêîâ, Â. À. Âåñíà

Àííîòàöèÿ

Â  ðàáîòå ïðåäëàãàåòñÿ ýêñïåðèìåíòàëüíûé ñïîñîá îïðåäåëåíèÿ àìïëèòóä ïàðöèàëüíûõ
íåéòðîííûõ  øèðèí õ è ó  ð-ðåçîíàíñîâ ïðè èçìåðåíèÿõ Ð-÷åòíîé ïîëÿðèçàöèîííîé àñèììåòðèè
g-ïåðåõîäîâ èç êîìïàóíä-ñîñòîÿíèé ÿäåð.

Àíàëèçèðóþòñÿ  ýêñïåðèìåíòàëüíûå  àñïåêòû äàííîé çàäà÷è, èñêîìûå ïàðàìåòðû ìîãóò áûòü
îïðåäåëåíû ñ òî÷íîñòüþ, ïîçâîëÿþùåé èññëåäîâàòü ïðîòèâîðå÷èÿ, ïîëó÷åííûå ðàíåå ïðè
èçìåðåíèÿõ óãëîâûõ àñèììåòðèé.

Abstract

A method for determination of neutron partial width amplitudes  x and y  of p-resonances is proposed
from the measurements of P-even polarization asymmetry of  g-transitions from compound nuclei states.

The  analysis  of experimental aspects of the problem is given. The required parameters can be
determined with accuracy, that  allow  to  research  the  obtained from  angular asymmetries  measure-
ments  contradictions.

ïðåïðèíò  N2241, 27.04.1998ã.

Research  of  Correlations  Dependent  from  g-quanta  Helicity
 as  a  Method for  Determination  of  Neutron  Partial  Widths

  Amplitudes  for  p-resonances

À. V. Aldushenkov, V. A. Vesna

Àííîòàöèÿ

Â  ðàáîòå  ïðåäëàãàåòñÿ ýêñïåðèìåíòàëüíûé ñïîñîá  îïðåäåëåíèÿ àìïëèòóä ïàðöèàëüíûõ
íåéòðîííûõ  øèðèí õ è ó  ð-ðåçîíàíñîâ ïðè èçìåðåíèÿõ Ð-÷åòíîé ïîëÿðèçàöèîííîé àñèììåòðèè
g-ïåðåõîäîâ èç êîìïàóíä-ñîñòîÿíèé ÿäåð.

Àíàëèçèðóþòñÿ  ýêñïåðèìåíòàëüíûå  àñïåêòû äàííîé çàäà÷è, èñêîìûå ïàðàìåòðû ìîãóò áûòü
îïðåäåëåíû ñ òî÷íîñòüþ, ïîçâîëÿþùåé èññëåäîâàòü ïðîòèâîðå÷èÿ, ïîëó÷åííûå  ðàíåå  ïðè
èçìåðåíèÿõ  óãëîâûõ  àñèììåòðèé.

Abstract

A method for determination of neutron partial width amplitudes  x and y  of p-resonances is proposed
from the measurements of P-even polarization asymmetry of  g-transitions from compound nuclei states.

The  analysis  of experimental aspects of the task is given. The required parameters can be deter-
mined with accuracy, that  allow  to  research  the  obtained from  angular asymmetries  measurements
contradictions.

ïðåïðèíò  N2241, 27.04.1998ã., àíãë. òåêñò



Pion-Nucleon  Scattering  in  the  K-matrix  Approach

A. B. Gridnev, N. G. Kozlenko

Àííîòàöèÿ

Ê-ìàòðè÷íûé ïîäõîä èñïîëüçîâàëñÿ äëÿ îïèñàíèÿ S è Ð ïèîí-íóêëîííûõ ïàðöèàëüíûõ  àìïëèòóä
â îáëàñòè  èìïóëüñîâ Å

lab 
£ 1 GeV. Ïîêàçàíî, ÷òî  ïðåäñòàâëåíèå  ðåçîíàíñà êàê ïîëþñà Ê-ìàòðèöû

ïðèâîäèò ê åñòåñòâåííîìó ðàçäåëåíèþ ðåçîíàíñíîé è íåðåçîíàíñíîé ÷àñòåé pN  àìïëèòóäû.
Ìîäåëü âêëþ÷àëà âñå ÷åòûðåõçâåçäî÷íûå pN  ðåçîíàíñû. Íåðåçîíàíñíûå  âêëàäû ðàññ÷èòàíû
èç ñîîòâåòñòâóþùèõ Ôåéìàíîâñêèõ ãðàôèêîâ áåç ôåíîìåíîëîãè÷åñêèõ ôîðìôàêòîðîâ. Îöåíåíû
ðàçíûå  âêëàäû â íåóïðóãóþ  p �p ® hn  àìïëèòóäó.

Abstract

The K-matrix approach with effective Lagrangians  is used to describe the S and P pion-nucleon
partial-wave amplitudes in the energy range Å

lab  
£1 GeV. It is demonstrated, that treating the resonance

as a pole of the K-matrix gives the natural way to separate the resonance and non-resonance parts of
pN amplitude. The model includes the all four-star pN resonances, the non-resonance  contributions
are calculated from the relevant Feynman graphs  without  any  phenomenological formfactors.
The different contributions to the inelastic p �p ® hn  amplitude  are  estimated.

ïðåïðèíò  N2242, 18.05.1998ã., àíãë. òåêñò

Îäíîçåðêàëüíûé  íåéòðîíîâîä

È. À. Êîíäóðîâ, Å. Ì. Êîðîòêèõ, Ã. È. Øóëÿê

Àííîòàöèÿ

Îïèñàí íåéòðîíîâîä ñ îäíîé îòðàæàþùåé ñòåíêîé, èçîãíóòîé ïî ëîãàðèôìè÷åñêîé ñïèðàëè.
Ïðè îïòèìàëüíîì èçãèáå çåðêàëà òàêîé íåéòðîíîâîä íå óñòóïàåò îáû÷íûì íåéòðîíîâîäàì ïî
âåëè÷èíå ïîòîêà íåéòðîíîâ â âûâåäåííîì ïó÷êå, íî èç-çà íàëè÷èÿ âñåãî îäíîé îòðàæàþùåé ñòåíêè
èìååò ðÿä ïîëåçíûõ îòëè÷èé. Òàê, ÷èñëî îòðàæåíèé â íåì ïî÷òè âäâîå ìåíüøå, îòñóòñòâóåò
õðîìàòè÷åñêàÿ àáåððàöèÿ â âûâåäåííîì ïó÷êå, à êîíñòðóêöèÿ ñòàíîâèòñÿ ïðîùå è êîìïàêòíåå.
Ïîñëåäíåå îáñòîÿòåëüñòâî  ïîçâîëÿåò  ïðè íåîáõîäèìîñòè âûïîëíèòü òàêîé íåéòðîíîâîä â âèäå
âíóòðèêàíàëüíîãî óñòðîéñòâà.

Abstract

A curved neutron guide with only one reflecting wall is described. The curvature of the mirror obeys
the logarithmic spiral law. Such a neutron guide has approximately the same output  neutron  flux  as
a standart  neutron guide. However  it  has  several advantages  due to  a one-wall configuration:
the number of reflections  is  nearly half as much, the chromatic aberration  is  absent, the design
becomes  more  easy and compact. The  last  feature  permits to  build in-channel  neutron  guide.

ïðåïðèíò  N2243, 8.05.1998ã.



Èçó÷åíèå  ïðîöåññà  îáðàçîâàíèÿ  h-ìåçîíîâ
p �ð®hn  â  îêîëîïîðîãîâîé  îáëàñòè

È. Â. Ëîïàòèí, Â. Â. Àáàåâ, Â. Ñ. Áåêðåíåâ,
À. Á. Ãðèäíåâ, Ì. Ð. Êàí, Í. Ã. Êîçëåíêî,

Ñ. Ï. Êðóãëîâ, À. Á. Ñòàðîñòèí, Â. Â. Ñóìà÷åâ,
Å. À. Ôèëèìîíîâ, Á. Ì. Ê. Íåôêåíñ, Äæ. Ó. Ïðàéñ,

Ä. Á. Óàéò, Ð. Ì. Êëàóñ, Ì. Å. Ñàäëåð, Ë. Ä. Ýéçåíõàóýð

Àííîòàöèÿ

Àáñîëþòíûå âûõîäû ðåàêöèè p �ð ® hn  èçìåðåíû â îêîëîïîðîãîâîé îáëàñòè (äèàïàçîí èì-
ïóëüñîâ îò 670 äî 710 ÌýÂ/ñ). Ýêñïåðèìåíò âûïîëíåí ïóòåì äåòåêòèðîâàíèÿ íåéòðîíîâ, îáðàçó-
þùèõñÿ â ýòîé ðåàêöèè, è èçìåðåíèÿ èõ ýíåðãèè ñ ïîìîùüþ âðåìÿïðîëåòíîé òåõíèêè. Óãëû,
çàõâàòûâàåìûå íåéòðîííûìè ñ÷åò÷èêàìè, ñîñòàâëÿëè îò 10 äî 11.50 â ëàá. ñèñòåìå êîîðäèíàò.
Èçìåðåííûå çàâèñèìîñòè âûõîäà ðåàêöèè îò èìïóëüñà ñðàâíèâàþòñÿ ñ ðåçóëüòàòàìè ðàñ÷åòîâ,
âûïîëíåííûõ íà îñíîâå ìîäåëèðîâàíèÿ ýêñïåðèìåíòà ìåòîäîì Ìîíòå-Êàðëî. Ýòî ñðàâíåíèå
ïîäòâåðæäàåò çíà÷åíèå ìàññû  h-ìåçîíà, ïðèâåäåííîå â ïîñëåäíèõ òàáëèöàõ Particle Data Group.

Abstract

Absolute yields of the reaction p �ð ® hn have been measured in the near-threshold region (momen-
tum range from 670 to 710 MeV/c). The experiment  was  carried out  by means of detecting neutrons
produced in this reaction and measuring their energies by TOF-technique. Angles covered by neutron
counters were from 1 to 11.5 degrees in the lab. frame. Measured momentum dependences of the yield
are compared with ones calculated on the base of a Monte Carlo simulation of the experiment. This
comparison confirms the value of the  h mass given in the last  Tables of the Particle Data Group.

ïðåïðèíò  N2244, 8.05.1998ã.

Èññëåäîâàíèå äåòåêòîðà íà îñíîâå
ãàçîâîãî ýëåêòðîííîãî óìíîæèòåëÿ GEM

Á. Â. Áî÷èí, À. Ï. Êàùóê, Á. Ã. Êîìêîâ

Àííîòàöèÿ

Íà ñìåñè Ar(30%)+CO
2
(70%) ïðè ðàçíûõ íàïðÿæåíèÿõ èçìåðåíî ãàçîâîå óñèëåíèå ïîçèöèîí-

íî-÷óâñòâèòåëüíîãî äåòåêòîðà, âûïîëíåííîãî íà îñíîâå íåäàâíî ñîçäàííîãî â ÖÅÐÍå ãàçîâîãî
ýëåêòðîííîãî óìíîæèòåëÿ GEM (Gas Electron Multiplier). Â ðàáîòå îáñóæäàþòñÿ ìåõàíèçì
ôîðìèðîâàíèÿ ñèãíàëîâ íà àíîäíûõ ñòðèïàõ äåòåêòîðà è âîïðîñû îïòèìèçàöèè êîíñòðóêöèè.

Abstract

Gas gain of the position-sensitive detector based on the Gas Electron Multiplier (GEM) created and
produced at CERN has been measured on Ar(30%)+CO

2
(70%) mixture at different voltages. Signal

development on the anode strips and optimal choice of the construction of the detector are discussed.

ïðåïðèíò  N2245, 21.05.1998ã.
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Momentum  Reconstruction  for  Particles  Registered by
the  Forward  Spectrometer  of  the  SPES4-p  Set-up

G. D. Alkhazov, A. V. Kravtsov, A. N. Prokofiev

Àííîòàöèÿ

Îïèñûâàåòñÿ ïðîöåäóðà îïðåäåëåíèÿ èìïóëüñà è óãëà ðàññåÿíèÿ çàðÿæåííûõ ÷àñòèö,
çàðåãèñòðèðîâàííûõ  �Ïåðåäíèì ñïåêòðîìåòðîì� óñòàíîâêè SPES4-p íà ïó÷êå óñêîðèòåëÿ
Ñàòóðí-II (Ñàêëå, Ôðàíöèÿ) â ýêñïåðèìåíòå ïî èññëåäîâàíèþ ðîïåðîâñêîãî ðåçîíàíñà â ðàññåÿíèè
a-÷àñòèö íà âîäîðîäå. Òðàåêòîðèè ÷àñòèö èç ðàñïàäà ðîïåðîâñêîãî ðåçîíàíñà ðåãèñòðèðîâàëèñü
ñ ïîìîùüþ òåëåñêîïà äðåéôîâûõ êàìåð, óñòàíîâëåííûõ âíå ìàãíèòíîãî ïîëÿ óñòàíîâêè.

Abstract

A procedure of determination of the value of the momentum and the values of the scattering angles
of charged particles from the coordinates of the trajectories of those particles measured by the drift
chambers of the Forward Spectrometer of the SPES4-p set-up is described.

ïðåïðèíò  N2246, 20.05.1998ã., àíãë. òåêñò

Design  Principles  of  the  End  Cap
Drift  Chambers  in  the L3  Experiment

V. Andreev, G. Gavrilov, A. Krivshich, V. Maleev,
A. Nadtochy, S. Patrichev, S. Volkov

Àííîòàöèÿ

Äëÿ ýêñïåðèìåíòà L3 â CERN ðàçðàáîòàí è ïðîèçâåäåí òîðöåâîé äåòåêòîð, ïðåäñòàâëÿþùèé
ñîáîé ìíîãîìîäóëüíóþ êîíñòðóêöèþ èç äðåéôîâûõ êàìåð. Â ðàáîòå ïðåäñòàâëåíà ìåòîäèêà
âûáîðà  âçàèìîñâÿçàííûõ  ïàðàìåòðîâ êîíñòðóêöèè, óäîâëåòâîðÿþùèõ òðåáîâàíèÿì
ýêñïåðèìåíòà, ïðè ñòðîãîì îãðàíè÷åíèè ïðîñòðàíñòâà è ïåðåïàäà òåìïåðàòóðû. Èçëîæåíû
ïðèíöèïû ðàçðàáîòêè äðåéôîâûõ êàìåð, êîòîðûå èç-çà ñâîåãî ìåñòà ðàñïîëîæåíèÿ â óñòàíîâêå
íàõîäÿòñÿ ïîä âîçäåéñòâèåì êîìïëåêñà âíåøíèõ ôàêòîðîâ. Ïîêàçàíî, ÷òî õîðîøàÿ ëèíåéíàÿ
çàâèñèìîñòü êîîðäèíàòà-âðåìÿ, ïðîñòðàíñòâåííîå è óãëîâîå ðàçðåøåíèå ìîãóò áûòü äîñòèãíóòû
ïðè ïîäðîáíîì ó÷åòå êàæäîãî ïàðàìåòðà, âëèÿþùåãî íà ðàáîòó äåòåêòîðà. Ïðåäñòàâëåíû
ðåçóëüòàòû ýêñïåðèìåíòàëüíûõ èñïûòàíèé äåòåêòîðà.

Abstract

The end cap detector based on multimodule construction has been designed and produced for the
L3 experiment. The purpose of this article is to present a fruitful approach for solving the complex
problem of selecting a set of strongly interrelated design parameters to satisfy performance criteria in
the face of severe environmental and space constrains. The design principle of the end cap drift cham-
ber affected by the complex of external problems caused by the layout is reviewed. It is shown that in
the framework of a scrupulous consideration of each affecting parameter a good spacetime linearity,
spatial and angular resolution are obtainable. The results of experimental tests are presented.

ïðåïðèíò  N2247, 22.05.1998ã., àíãë. òåêñò



Response  of   the  Reactor  FRM-II  to  a  Postulated
Overcriticality  Taking  the  Control  Rods  into  Account

K.Böning, F. Gallmeier, W. Gaubatz, V. V. Kuzminov,
M. Nuding, Yu. V. Petrov, M. S. Onegin, T. I. Smirnova

Àííîòàöèÿ

Â ïðåäûäóùåé ðàáîòå [1] èçó÷àëñÿ îòêëèê èññëåäîâàòåëüñêîãî ðåàêòîðà FRM-II íà áûñòðîå
ââåäåíèå ïîëîæèòåëüíîé ðåàêòèâíîñòè. Áûëè ðàññìîòðåíû ïðîöåññû, ïðîòåêàþùèå â ðåàêòîðå
â òå÷åíèå ïåðâîé ñåêóíäû, áåç ó÷åòà âëèÿíèÿ ñòåðæíåé àâàðèéíîé çàùèòû. Àíàëèçèðîâàëàñü
ñïîñîáíîñòü ðåàêòîðà, áëàãîäàðÿ ïðèñóùåé åìó âíóòðåííåé áåçîïàñíîñòè, ñàìîñòîÿòåëüíî
ïðîòèâîñòîÿòü ãèïîòåòè÷åñêîìó ïåðåâîäó â íàäêðèòè÷åñêîå ñîñòîÿíèå. Â íàñòîÿùåé ðàáîòå áûëè
ó÷òåíû ñòåðæíè àâàðèéíîé çàùèòû. Îíè ïðèâîäÿòñÿ â äâèæåíèå ñïóñòÿ 0.5 ñ ïîñëå ïîÿâëåíèÿ
ñèãíàëà îïàñíîñòè. Íåéòðîííûå ðàñ÷åòû áûëè ïðîâåäåíû äëÿ íà÷àëà è êîíöà êîìïàíèè ðåàêòîðà.
Èñïîëüçîâàëîñü íåñêîëüêî ðàçíûõ ïðîãðàìì Ìîíòå Êàðëî äëÿ ðàñ÷åòà êîýôôèöèåíòîâ
íåðàâíîìåðíîñòè (ôîðì-ôàêòîðîâ) ýíåðãîâûäåëåíèÿ, ïðîñòðàíñòâåííîãî ðàñïðåäåëåíèÿ
ïóñòîòíûõ êîýôôèöèåíòîâ ðåàêòèâíîñòè è ò. ä. Ðåçóëüòàòû ðàñ÷åòîâ ïî ðàçëè÷íûì ïðîãðàììàì
íàõîäÿòñÿ â óäîâëåòâîðèòåëüíîì ñîãëàñèè äðóã ñ äðóãîì. Íàèáîëåå æåñòêèì êðèòåðèåì îòñóòñòâèÿ
óñëîâèé, ïðèâîäÿùèõ ê âûõîäó ðåàêòîðà èç ñòðîÿ, îêàçàëñÿ êðèòåðèé îòñóòñòâèÿ íåñòàáèëüíîñòè
ïîòîêà âîäû â ðåàêòîðå. Ñïåöèàëüíî äëÿ ðàñ÷åòà äèíàìèêè ðåàêòîðà FRM-II áûëà ðàçðàáîòàíà
ïðîãðàììà KINO-2. Ïðîãðàììà ïîçâîëÿåò ðåøàòü íåñòàöèîíàðíûå òåðìîãèäðàâëè÷åñêèå
óðàâíåíèÿ ñîâìåñòíî ñ óðàâíåíèÿìè òî÷å÷íîé êèíåòèêè ðåàêòîðà ñ ó÷åòîì îáðàòíîé ñâÿçè ïî
ðåàêòâíîñòè. Ìàêñèìàëüíî äîïóñòèìàÿ ìîùíîñòü ðåàêòîðà îêàçàëàñü ðàâíîé 48 MW. Ðàñ÷åòû
ïî ïðîãðàììå KINO-2 ïîêàçàëè, ÷òî ðåàêòîð FRM-II ñïîñîáåí âûäåðæàòü áåç âñÿêîãî óùåðáà
áûñòðîå ââåäåíèå çíà÷èòåëüíîé ïîëîæèòåëüíîé ðåàêòèâíîñòè: r

0
=0.7-1.2b* â çàâèñèìîñòè îò

âðåìåíè ââîäà. Ïîñêîëüêó â íàñòîÿùåå âðåìÿ íå âèäíî ïðè÷èí äëÿ ïîÿâëåíèÿ òàêîé âûñîêîé
ïîëîæèòåëüíîé ðåàêòèâíîñòè, ðåàêòîð FRM-II ñëåäóåò ñ÷èòàòü âíóòðåííå áåçîïàñíûì.

Abstract

In the previous report [1] the response of the FRM-II research reactor to the fast insertion of
a positive reactivity was investigated. The reactor transient during the first second was considered, not
taking account of the safety control rods. The inherent potentiality of reactor to manage the hypothetical
high overcriticality was analyzed. In this report the safety control rods scramming the reactor are taken
into account. They start moving with a 0.5 s delay after of the emergency signal. Neutronic calculations
were performed for the beginning and for the end of reactor campaign. Several Monte Carlo codes were
used to calculate the distribution of non-uniformity coefficients (form factors) of the power density along
the core, the spatial distribution of void reactivity coefficients etc. The results of computations with
different codes are in good agreement. As a criterion to ensure that there is no damage to the reactor
yet, the criterion of absence of flow instability was chosen as to be the most restrictive. Especially for
the FRM-II reactor, the program KINO-2 for calculating reactor dynamics was created. The code solves
the non-stationary thermal-hydraulic equations together with the point kinetic equations of the reactor,
the feedback reactivity being taken into account. This limited the maximum tolerable reactor peak pow-
er to 48 MW. Calculations with the KINO-2 code show that the FRM-II reactor can withstand without
damage the fast insertion of a considerable positive reactivity of r

0
=0.7¸1.2b* depending on the inser-

tion time. As there are no resonable scenarios for the insertion of such a high positive reactivity, one
should consider the FRM-II reactor to be inherently safe.
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Àííîòàöèÿ

Â ðàáîòå îïèñàíû ìíîãîïðîâîëî÷íûå ïðîïîðöèîíàëüíûå êàìåðû (ÌÏÊ), ðàáîòàþùèå â
ñïåêòðîìåòðå HERMES. Êàìåðû ðàñïîëîæåíû íåïîñðåäñòâåííî â çàçîðå ñïåêòðîìåòðè÷åñêîãî
ìàãíèòà. Â ñâÿçè ñ íåäîñòàòêîì ïðîñòðàíñòâà äëÿ ðàçìåùåíèÿ êàìåð â çàçîðå ìàãíèòà è
íåîáõîäèìîñòüþ ïðè ýòîì îáåñïå÷èòü âåðòèêàëüíûé óãîë çàõâàòà áûëà ðàçðàáîòàíà ñïåöèàëüíàÿ
ñàìîïîääåðæèâàþùàÿñÿ êîíñòðóêöèÿ ÌÏÊ. Êàæäàÿ ÌÏÊ ñîñòîèò èç 3-õ ïëîñêîñòåé (U, X, V)
àíîäíûõ ïðîâîëî÷åê (ñ øàãîì 2 ìì), â U è V ïëîñêîñòÿõ ïðîâîëî÷êè íàêëîíåíû íà ±300. Â ÌÏÊ
óñïåøíî èñïîëüçîâàíà íåãîðþ÷àÿ ãàçîâàÿ ñìåñü Ar + 30%CO

2
 + 5%CF

4
, îáåñïå÷èâàþùàÿ ïëàòî

ýôôåêòèâíîñòè 500 Â. Ñ÷èòûâàíèå èíôîðìàöèè âûïîëíåíî íà îñíîâå ðàçðàáîòàííîé ôèðìîé
Le Croy ñèñòåìû PCOS4, àäàïòèðîâàííîé ê ñïåöèôèêå ýêñïåðèìåíòà HERMES. Ñïåöèàëüíàÿ
áåçóòå÷íàÿ ñèñòåìà âîäÿíîãî îõëàæäåíèÿ áûëà ðàçðàáîòàíà äëÿ ïîääåðæàíèÿ çàäàííîé
òåìïåðàòóðû íà ïîâåðõíîñòè ìèêðîñõåì ïðåäóñèëèòåëåé, ðàñïîëîæåííûõ â çàçîðå ìàãíèòà. ÌÏÊ
â ýêñïåðèìåíòå HERMES âàæíû äëÿ ïðîâåäåíèÿ òðåêîâ íèçêîýíåðãåòè÷íûõ ÷àñòèö, íàïðèìåð,
ïèîíîâ èç ðàñïàäà L-ãèïåðîíîâ è K

S
-ìåçîíîâ.

Abstract

The multiwire proportional chambers of the HERMES spectrometer are described. The chambers
are located in the spectrometer magnet gap. The lack of space in the gap and necessity not to cut in the
vertical acceptance angle limited the width for the chambers frames and make them insufficient to resist
the total wire tension (up to 1200 kg) without deformation. Therefore a special self-support design for
the chambers was used. Each of the chambers contains three anode planes U, X, V of sense wires
(step 2 mm) were U and V planes are tilted by ±300. Nonflammable gas mixture
of Ar + 30%CO

2
 + 5%CF

4  
is  succesfully used with the efficiency plateau of 500 V. The readout is

performed by means of recently developed Le Croy PCOS4 acquisition system upgraded to the specific
requirements of the HERMES experiment. A dedicated water leakless cooling system has been worked
out to keep stable and low enough the surface temperature of the electronic chips of the preamplifier
cards located in the magnet gap. The multiwire proportional chambers in the HERMES experiment are
important for the low energy particles tracking, for instance, pions coming from Lambda hyperon and K

S

meson decays.
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Àííîòàöèÿ

Ïðîâåäåíû ìàëîóãëîâûå íåéòðîííûå èññëåäîâàíèÿ äëÿ íåñêîëüêèõ ñåðèé ïîëèýëåêòðîëèòíûõ
ãåëåé ñ âàðüèðóåìûìè ñòåïåíÿìè ñøèâàíèÿ, èîíèçàöèè, òèïàìè ñøèâàþùèõ àãåíòîâ, íàáóõøèõ
â ðàçëè÷íûõ êîëè÷åñòâàõ ÷èñòîé òÿæåëîé âîäû, â ðàñòâîðàõ îäíîâàëåíòíîé ñîëè èëè ëèíåéíîãî
ïîëèñàõàðèäà â D

2
O. Äàíà ñóììàðíàÿ êàðòèíà ñòðóêòóðíûõ èçìåíåíèé, ïðîèñõîäÿùèõ â

ãèäðîôèëüíûõ ïîëèìåðíûõ ñåòêàõ. Íà îñíîâàíèè ìàëîóãëîâîãî àíàëèçà ñóïåðñòðóêòóð,
âîçíèêàþùèõ ïðè ñøèâàíèè ìàêðîìîëåêóë, îïðåäåëåíî ñîîòâåòñòâèå ìåæäó ñòðóêòóðíûìè
èçìåíåíèÿìè â ãèäðîãåëÿõ íà ìèêðîñêîïè÷åñêîì óðîâíå è èõ ìàêðîñêîïè÷åñêèìè ñâîéñòâàìè.

Abstract

Based on the SANS studies of series of the polyelectrolyte gels with several degrees of cross-linking,
degrees of ionization, types of cross-linking agents, swollen in different amounts of pure heavy water,
monovalent metal salt solutions and in solutions of linear polysaccharides in D

2
O, we give a summa-

rized picture of structural changes which can be encountered in polymer networks. We have carried out
an analysis of cross-linking � induced superstructures and give the interpretation of a relationship be-
tween the structural changes on a microscopic scale and the swelling properties of polyelectrolyte
hydrogels in the bulk.
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