Particle Mass Measurements and Strong Interaction Studies
with Exotic Atoms using X-ray Crystal Spectrometer

Yu. M. Ivanov, A. A. Petrunin
AHHoOTauunA

O6CyXOalTCA BO3MOXHbIE U3MEPEHUs PEHTIeHOBCKMX nepexodos B «, K, p, 2, 2, Z 1 Q) atomax
Nerknx areMeHTOB C NOMOLLbIO KpUCTann-gudpakuMoHHOro CrekTpoMeTpa Ha CUNbHOTOYHOM YCKOpU-
Tene NPOTOHOB BbICOKOM 3HEPruun, NO3BOMSLWMNE CYLLECTBEHHO YMYyYLIUTb TOYHOCTb OnpeaeneHns
Macc 4acTul U NonyyYnTb HOBbIE AAHHbIE O MMNEPOH-SIAEPHOM CUNbHOM B3aumoaencTeuun. Pabota
poknageisanack Ha Workshop on Fixed Target Physics at the Main Injector (Fermilab, Batavia, USA,
May 1-4, 1997) n Ha 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 , K, p, £, =, & and Q 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).

npenpuHT N2154, 30.12.1997r., aHrn. TeKCT



Ctatuctnyeckmm MeTo[ pacyeta MaKCMManbHO-A0MYCTUMOW
MOLUHOCTU peakTopa BBP-M

H. A. poweea, I'. A. KupcaHoes, K. A. KoHonres,
A. B. YmMwksiH

AHHOTaUus

B pabGote npenctaBneHa MeToaMka pacyeTa MakCMManbHO-AOMYCTUMOMW MOLLHOCTM peakTopa
BBP-M ans 3agaHHoi TemnepaTypbl BoOAbl UMW Ans 3aAaHHbIX NOroAHbIX ycnosuin. MakcumanbHo-
A0NYCTUMasi MOLLHOCTb PacCUYUTbIBAETCS CTAaTUCTUYECKMM METOAOM C YY4ETOM 3a[aHHON BEPOATHOCTU
TENNOTEXHNYECKON aBapuun. B kayecTBe nMMUTUPYIOLLErO pakTopa NpUHSATa MAOTHOCTb TEMMOBOro
noToka, COOTBETCTBYIOLLAs MOSIBIIEHMIO anepuoanyeckon HeyCTOMYMBOCTU Te4yeHus B TBanax. [laHo
KpaTkoe onucaHue nporpaMMHON peanusauun mMetoga pacyeta.

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.

npenpuHT N 2228, 22.01.1998r.

MeToa napannenbHOro cnekTpasibHOro aHanusa
B NMPUMEHEHUN K U3YYEeHUI MarHUTHbIX CBOUCTB
BTCIl martepunanos

O. B. lepaweHko
AHHOTaUus

Mpepnaraetca MeTod napansenbHOro CnekTpanbHOro aHanmia BbICLUMX FAPMOHUK HaMarHu4eH-
HocTn BTCIT martepunanos. NamepeHne n obpaboTka AaHHbIX peann3oBaHbl Ha 6a3e nepcoHarbHOro
KoMmnbtoTepa. [JocTuraemoe B 3TOM MeToAe Cy>XeHue MOnochkl NPONYCKaHUA U HaKonfeHne CneKkTpoB
NO3BOSISAOT YBENNYUTL YYBCTBUTESbHOCTb N3MepeHnin 4o ypoBHS ~0.01MKB, a BO3MOXHOCTb OAHOBpE-
MEHHOIO N3YyYEeHNS HECKOMbKMX CreKTparnbHbIX COCTaBNAOLWNX — NOBLICUTL 3(PPEKTUBHOCTL n3Mepe-
HUR.

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 ~0.01uV, and a possibility of simultaneous observation of several spec-
tral components enables an effectivity of measurements to be elevated.

npenpuHT N2236, 16.04.1998r.



Coulomb Deexcitation and Isotope Exchange
of Excited Mesic Hydrogen

A. V. Kravtsoyv, A. I. Mikhailov
AHHOTaUus

[MpoLuecchl KyNOHOBCKOro eBO30YyXOAeHNSA U KBa3Mpe3OHaHCHOro N30TOMNMHOro 0bMeHa pacCMOTPEHbI
B pamMKax acuMMNTOTMYECKOM Teopuu HeagmabaTnyeckux nepexodoB. Mcnonb3oBaHHbI NOAXOA
ynyJdlleH B CBETE HeJaBHUX KPUTUYECKNX 3aMedaHuit. Cornacue mexay pesynstataMmu pasHbix paboT
npun aHeprusax €>0.5 3B gokasbiBaeT agekBaTHOCTb MCMOSb30BAHHOMO Noaxoda paccMaTtpuBaemMon
3agaye. HesicHbIMKM OCTaloTCs, O4HaKO, HEKOTOPbLIE acneKkTbl MeToAa y4yeTa SMeKTPOHHOrO 3KpaHMpo-
BaHua B pabote lNoHomapesa 1 ConoBbeBsa.

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 €>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.

npenpuHT N2237, 23.04.1998r., aHrn. TekcT

JKCnepuMeHTarnbHbIU CTeHA ANS U3y4YeHus
BHYTPEHHUX LMUKNOTPOHHbLIX UCTOYHUKOB WOHOB

A. B. 3ybapees, U. A. lNlempoes, 1. B. Yepesikoe
AHHOTaUus

B pa60Te onncaH SKCI'IepI/IMeHTaJ'IbeIﬁ CTeHA Ons uccnegoBaHum BHYTPEHHUX LUMKITOTPOHHbLIX NOH-
HbIX NCTOYHMUKOB 3aKpbITOIo TUMa C NEHNHIOBCKOMN reomeTpmeVl pa3paaa. M3 nctoyHuka tuna SJ'lepca
Ha CTeHae rnoJiy4eH ny4okK otTpuuarteribHbIX MOHOB BOAoOpoAa C MHTEHCUBHOCTbLIO 1=1.8 MA (I'IJ'IOTHOCTb
TOKa j=45 M/VCMZ). an/IBO)J,FITCFI OCHOBHblIE 3aBUCMMOCTUN TOKa nNy4Ka oTpuuartesibHbIX MOHOB BOOO-
poaoa OoT napameTpoB pa3pdna.

Abstract
Test stand for internal cyclotron ion sources with penning geometry of the discharge is discribed.
Negative ion current /=1.8 mA, with current density j =45 mA/cm? was obtained from Ehlers type

source. General dependences of the negative hydrogen ion current on discharge parameters are
reported.

npenpuHT N2240, 24.04.1998r.



CTpykTypa cynnepeH-cogepxalwero nonMBUHUINUPPONMAOHA
B BOAHbLIX pacTBopax

B. T. Jlebedes, I'. A. EeameHeHKo, B. J1. Anekcees, []. H. Opnoea,
4. Topok, J1. Yep, E. E. Keeep, B. H. 320HHUK,
J1. B. BuHoepadoea, E. IO. MeneHeeckasi, B. I1. Byomoe,
A. A. lNonsikos, B. B. KntobuH, A. . Cubunes, M. A. Cubunesa

AHHOTaUMA

Komnnekcel nonu-N-suHun-nupponuaoH+dynneped C, (MBM+C, ) ¢ AOHOPHO-aKLENTOPHbLIM
MexaHM3MOM B3aVMOOEeNCTBUA 1CCreaoBaHbl pasnuyHbiMu MeTogamm B pacteopax H,0O, D,O v B Grioke.
B 6noke no gaHHbIM anddepeHunanbHOM CKaHUPYOLEN KanopumMeTpun gonuposaHue dynnepeHom
C,, (~1% Bec.) Beaet k GonbLien yctonumsoctu MBI Kk TepmogecTpyKUmn. YO CnekTpbl pacTBOpPOB
KOMIMIEKCOB [0Ka3blBalOT npucyTcTBue dynnepeHa B ceasaHHOM c [1BI1 coctosHun. B pacTtBopax
KOMMeKca yBenuunBaeTca xapakrepmuctnieckas BaskocTb Ha ~20%. [JuHamunyeckoe paccesHue cBeTa
obHapyxuBaet knybkn pasamepom ~10 HM 1 accoumnatbl gnametpom ~200 HM. B pacTBope UcxoaHoro
MBI (~3% Bec., D,0) 3aBMCMMOCTb MHTEHCUBHOCTU paccesHns HEMTPOHOB 1(q) OT nepeaaHHOro Um-
nynbca nog4nHaeTcsa cooTHowenuo: ()=l /(1+g%r_?) ¢ anuHon koppenaumn r_=(2.2 + 0.1) Hm. [ns
pacteopos [NBl1+C,  MHTEHCMBHOCTb paccesHUs onucbiBaeTca GUMoAanbHbIM pacrnpeaeneHmem
I(Q)=I/(1+q?r 2)+1 /(1+9°R?) ¢ anuHamm r =(1.2 £ 0.1)um, R,=(40.3 £ 9.7)um. lokasaHo, 4TO
KOMMriekcoBaHne B pacTBopax I'IBFI+C60 npuBoanT K o6pasoBaHnio accoumartos, coctoswmx n3 100 n
6onee monekyn MBIT.

Abstract

A new class of polymer compounds (polyvynilpyrrolidone(PVP)-C, -complexes containing of order of
~1% w. of C,) 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_ 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,0- and D,O- solutions of PVP and PVP-C,
demonstrate the increased characteristic viscosity for the complexes. The dynamic light scattering
shows the large-scale (~100 nm) coils of PVP-C, as far as the original PVP-chains (mass M~ 1-10¢)
have a small size ~10 nm. The small-angle neutron scattering experiments on the D,O-solutions of PVP
and PVP-C_, (3% w. polymer concentration) yield the intensity dependence on the momentun transfer
corresponding to gaussian coils in both systems: 1(q)=I/(1+qg’r ?), where the correlation length

r=r /3 gives the magnitude of giration radius r, and the parameter | c N‘M? is proportional to the

number of scattering N with molecular mass M. We found the correlation length r_=(2.2 + 0.1) nm for
original PVP and the intensity | =2.4 0.1 arb. un.. At the same time, PVP-C_, shows really the association:

I(Q)=I/(1+q%r 2)+1 /(1+a°R. 2),

where low r =(1.2 + 0.1) nm and high R ,=(40.3 + 9.7) nm, the intensities | =(1.3 £ 0.1) and
1,=(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~ 1.6:102 M. The total amount of polymer
in complexes N;M,,~ N ‘M, 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, <r_.

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.

npenpuHT N2238, 5.04.1998r.



CTpyKktypa komnsiekcoB nonu-N-BuHunnupponuaoHa c
AudTanoumaHMHaMmm pepakosemesibHbIX anemeHToB B D,O-pacTtBopax

T. Jle6edes, I'. A. EemeHeHkKoO, B. Jl. Anekcees,

H. Opnoea, 4. Topok, J1. Yep, B. B. Kno6uH,

A. lNonsikoe, B. I1. Byomos, I1. H. Mockares,
M. A. Cubunesa, A. . Cubunes

B.
A
A

AHHOTauus

MeTogamu BUCKO3UMETPUK, BUAMMOW CNEKTPOCKONUK, ManNoyrioBoro HeMTpoHHOro paccesHus (SANS)
1 AMHamun4yeckoro ceetopacceaHns (DLS) B BogHbIX pacTBopax bbin n3y4yeHbl CUHTE3MPOBAHHbIE HAMM
BOAOpacTBopuMble koMnnekcsl nonn-N-suHunnupponugoHa (MNBI1) ¢ “caHaBmMyeBbIMU’ COeaUHEHNSMU
AndTanoumaHnMHOB peaKo3eMerbHbIX ANIEMEHTOB (PCREPC+I'I BIM). OnekTpoHHbIE CNEKTPbI NOrNOLWEeHNs
pacTBopoB B obnactu anuH BorH 400-800 HM coaepikaT xapakTepHYH0 ANs MOHOAHMOHA pa3gBOEHHYH0
Q-nonocy, BO3HMKAIOLLYI 3a CYET Pe30HaHCHOro0 B3aUMOOENCTBUA 3KBMBANEHTHbIX XpOMOGOpOB
P_-nuraHaoB aHMoHa AudTanounaHuHa, 4To NnoATBepXKAaaeT CylwecTBoBaHME BOAOPACTBOPUMMOro
komnnekca. PacTBOpUMOCTb KOMMMEKCOB 3aBUCUT OT 4mcna (M) MOHOMEPHbLIX 3BEHbEB
N-BuHunnupponugoHa (N-BIM) Ha ogHy monekyny P REP . [py m > 25 komnnekcel HeorpaHM4eHHo
pacteopumbl B H,O n D,0.

Ons nccnegosannin SANS DLS 1 BUCKO3MMETPUM UCNOSb30Banncb pacTBOpPbLI KOMMnekca ¢ gudra-
nouunanuHom camapus P S P _300(N-BIM) B D,O. B H1x HabnoaaeTca yBenuyeHne xapakrepuctuyec-
KOW BA3KOCTU [n ] No cpaBHeHU ¢ [n,;,] ncxogHoro MBI {[n ]-[n;s 1} [Neeal~10%. OaHHble
AncnepcroHHoro aHanusa (DLS) n SANS ykasbiBatoT Ha arperaumio monekyn MBl+P_REP_komnnekca,
YCTOMYMBYIO MPU KOMHATHOM TeMmnepaType. BmecTte ¢ Tem, pa3amep accoumaToB 3aBUCUT OT KOHLEHTpaLmm
nonumepa. Ecnun B pasbasneHHom pacteope (C ~ 0.1% Bec.) npeobnagatoT KpynHble accoumnaTtbl C
rmnapogmHammyeckum auameTpom d, ~ 200 HM, TO B yMEPEHHO KOHLEHTpMpoBaHHOM pacTeope (C=3%
Bec.) B obnacTu nopora nepekpbiBaHnsA nonumepHbIx knybkos (C*=1/m .. ~ 10% Bec.) 8 D,O paguyc
MHepumm accoumarta R ,, ~ 5 HM cTaHOBMTCA Nopsiaka paavyca otaensHoun uenu MBI, 4To Mbl CBA3bIBaEM
C YCUNEHNEM MeXLUENMHbIX B3aMOLEWNCTBUN, KOHKYPUPYIOLNX C KOMMSEKCaMN.

Abstract

New water soluble complexes of poly-N-vynilpyrrolidone (PVP) with “sandwich”-like compounds of
diphthalocyanines of rare earth elements (P_REP 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 REP_. At m > 25 they are soluble absolutely in H,0 and D,O.

We have used the D,O-solutions of P S_P_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 -ligands of diphthalocyanine’s anion. It provides a clear evidence of PVP and
P_S, P.coupling. The increasing of characteristic viscosity of these solutions [n ] as compared with the
original ones [n,, ], {INJ-Mpypl}/[Mpyel~10%, shows the formation of macromolecular complexes. The
analysis of dilute dispersions (C ~ 0.1%w.) by DLS and intermediate D,O-solutions (C ~ 3%w.) by SANS
near the threshold of polymer coils overlaping (C* ~1/[n,,, ] ~ 10% w.) reveals the aggregation of mole-
cules of PVPP S _P_. Their formations are stable at room temperature. At the same time, the size of
molecular formations (high at low concentration, d, ~ 200 nm) becomes comparable with a single coil
diameter at intermediate concentration C ~ 3% w. (aggregate’s giration radius R ;, ~ 5 nm), that can be
treated as a result of competition of chain interaction increased and the molecular association induced
by complexes.

npenpuHT N2239, 5.04.1998r.



UccnepgoBaHne Koppensauuu, 3aBUCSLLMX OT CNUMPaNbHOCTU KBaHTOB,
KaKk MeTon onpeaerieHUst amnnutTya napumanbHbIX
HEUTPOHHbIX LWWPUH P-PE30HAHCOB

A. B. AndyuweHkoe, B. A. BecHa
AHHOTaUus

B pabGoTe npegnaraetcs 3KcnepuMMeHTanbHbI cnocob onpedeneHns aMnnuTyn napuuanbHbIX
HENUTPOHHbIX LUMPUH X U Y P-PE3OHAHCOB MNpu N3MepeHusax P-4eTHON Nonsipm3aumnoHHON acUMMETPUM
»~NepexonoB 13 KOMMNayHA-COCTOSHUIN saep.

AHanNM3MpyTCa SKCNepUMEHTAarNbHbIE acnekTbl JaHHOW 3a4ayn, UCKOMble NapaMeTpbl MOryT ObITb
onpeaeneHbl ¢ TOYHOCTbIO, MO3BONSALWEN MccneaoBaTb NPOTMBOPEYNS, MOMYyYEHHbIE paHee npwu
N3MEpPEHMSX YITOBbIX aCUMMETPUIA.

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 j~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.

npenpuHT N2241, 27.04.1998r.

Research of Correlations Dependent from j)-quanta Helicity
as a Method for Determination of Neutron Partial Widths
Amplitudes for p-resonances

A. V. Aldushenkov, V. A. Vesna
AHHOTaUus

B pabGote npepgnaraetca akcnepuMeHTanbHbIN cnocob onpedeneHus aMmnnuTyd napumanbHbIX
HENUTPOHHbIX LUMPWUH X U Y P-PE3OHAHCOB MNpu N3MepeHusx P-4eTHON nonsipm3aumoHHON acCUMMETPUM
»~NEepPexonoB N3 KOMMNayHA-COCTOSHUIN saep.

AHanNM3MpyTCa SKCNepUMEHTarNbHbIE acnekTbl JaHHOW 3a4ayn, UCKOMble NapaMeTpbl MOryT ObITb
onpeneneHbl ¢ TOYHOCTbIO, NO3BOSISAIOLLIEN UCCNEAOBaTb NPOTUBOPEYMS, NOMYyYEHHbIE paHee npu
N3MEPEHMUSIX YITOBbIX acUMMETPUIA.

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 j~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.

npenpuHT N2241, 27.04.1998r., aHrn. TekcT



Pion-Nucleon Scattering in the K-matrix Approach

A. B. Gridnev, N. G. Kozlenko
AHHOTaUunA

K-maTpuyHbI nogxoa cnonb3oBarncs A8 onMcaHus S n P NMOH-HYKMOHHbIX NapumanbHbIX aMnnuTyg
B obnacTtn umnynbcos E_ <1 GeV. [NokasaHo, 4To NpefcTaBneHne pe3oHaHca kak nontoca K-matpuubl
NPUBOANT K €CTeCTBEHHOMY pasfefieHuU0 Pe30HaAHCHOW U Hepe3oHaHCHOM Yacten zN  aMmnnuTyabl.
Mopgenb BKknoyana Bce YeTbipexaBe3foyHble 7N pe3oHaHChbl. Hepe3oHaHCHble BKNagbl paccymTaHbl
N3 cooTBETCTBYOLMX PeMaHOBCKMX rpadomkoB 6e3 oeHoMeHonornyeckmnx gopmaakTopoB. OueHeHbI

pasHble BKnagbl B HEYMNPYIyO0 7z7-p — nn aMnnuTyay.

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 E_, <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
7N amplitude. The model includes the all four-star zN resonances, the non-resonance contributions
are calculated from the relevant Feynman graphs without any phenomenological formfactors.

The different contributions to the inelastic z=p — nn amplitude are estimated.

npenpuHT N2242, 18.05.1998r., aHrn. TekcT

OaHo3epKanbHbIN HEUTPOHOBOA

. A. Kondypoe, E. M. Kopomkux, I". . LLlynsk
AHHOTauuA

OnuncaH HENTPOHOBOA C OAHOM OTpaXatoLlen CTEHKOM, M30THYTOM Mo florapudMmU4ecKon cnupanu.
[Mpn onTMmManbHOM U3rnbe 3epkana Takon HEMTPOHOBOA He YCTynaeT OObl4HLIM HEUTPOHOBOAAM MO
BENMYMHE NOTOKa HEUTPOHOB B BbiBEAEHHOM NyYKe, HO N3-3a HANMYKnsA BCEro O4HOW OTpaXaroLLen CTEHKU
NMeeT psag NOSE3HbIX OTNMYMIA. TakK, YNCNO OTPaKEHUA B HEM MOYTU BABOE MEHbLUE, OTCYTCTBYET
XpomaTtumyeckasi abeppaums B BbIBEAEHHOM My4YKe, a KOHCTPYKLMS CTAHOBUTCS MPOLLE U KOMMNAKTHee.
MocnegHee 06CTOATENBCTBO MO3BOMSET MPU HEOOXOAMMOCTU BbINOSTHUTL TaKOW HEMTPOHOBOL B BUAE
BHYTPUKaHanNbLHOro ycTponcTea.

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.

npenpuHT N2243, 8.05.1998r.



U3yyeHne npouecca o6pa3oBaHUsA 7-ME30HOB
7 P—nN B OKOMIONOPOroBon ob6nacTu

WU. B. JlonamuH, B. B. Abaes, B. C. bekpeHes,
A. B. 'pudHes, M. P. KaH, H. I'. Ko3neHko,
C. 1. Kpyanoe, A. . CmapocmuH, B. B. Cymauyes,
E. A. dunumoHoe, b. M. K. HegbkeHc, k. Y. lNpalc,
A. b. Yaum, P. M. Knayc, M. E. Cadnep, J1. . Su3eHxayap

AHHOTauus

ABCOnTHBIE BbIXOAbl peakunn z-p — nn N3MepeHbl B OKONONOPOroBon obnactn (gManasoH nm-
nynbcoB oT 670 go 710 MaB/c). 9kcnepuMeHT BbINOSTHEH NYTEM OETEKTUPOBaHUS HEUTPOHOB, 0Opasy-
IOLLMXCA B STOW peakuuu, N U3MEPEHUST UX SHEPTrUU C MOMOLLLI BPEMSMPONETHON TEXHUKWU. YIbl,
3axBaTblBaeMble HEWTPOHHbIMUK cYeTYMKamK, coctaBnanu ot 1° go 11.5° B nab. cucteme koopauHar.
M3mepeHHble 3aBMCMMOCTH BbIXO4a peakunn OT MMNyrbca CpaBHMBAKOTCS C pedynbTaTaMy pacyeTos,
BbIMOMHEHHbBIX HA OCHOBE MOAENUPOBAHUA 3KCnepumMeHTa metogoMm MoHTe-Kapno. 3To cpaBHeHue
noATBeEpPXKOAET 3HAaYeHne Macchl n-Me30Ha, NpuBedeHHoe B nocregHux Tabnuuax Particle Data Group.

Abstract

Absolute yields of the reaction 7-p — nn 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 n mass given in the last Tables of the Particle Data Group.

npenpuHT N2244, 8.05.1998r.

UccnepoBaHme geTekTopa Ha OCHOBe
ra3oBoOro 3yIeKTpoHHoro ymHoxutensa GEM

b. B. bo4uH, A. Il. Kawyk, b. I Komkoe
AHHOTaUus

Ha cmecun Ar(30%)+CO,(70%) npn pasHbIX Hanps)KeHUAX N3MEepeHo ra3oBoe ycureHne nosuumoH-
HO-YyBCTBUTENbHOIO AETEKTOPA, BbINOMIHEHHOMO HA OCHOBE HeaaBHO co3gaHHoro B LIEPHe rasosoro
anekTpoHHoro ymHoxutens GEM (Gas Electron Multiplier). B paboTte obcyxagatoTcs mexaHu3sm
hbopMUPOBaHMA CUrHaANOB Ha aHOOHbIX CTPMNax AETEKTOpPa M BONPOCHI ONTUMU3ALNN KOHCTPYKLINN.

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,(70%) mixture at different voltages. Signal
development on the anode strips and optimal choice of the construction of the detector are discussed.
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Momentum Reconstruction for Particles Registered by
the Forward Spectrometer of the SPES4-7 Set-up

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

OnucbiBaeTcsa npoueaypa onpefeneHna uMmnynbca M yrrna paccesiHusl 3apsiKeHHbIX YacTul,
3apernctpupoBaHHbiX “llepegHnm cnekTtpomeTpoM” yctaHoBKM SPES4-1 Ha nyyke yckoputens
Catyph-Il (Cakne, ®paHums) B aKCNepuMeHTe No UccregoBaHNo PONepOBCKOro pe3oHaHca B paccesiHum
o-4acTuy, Ha Bogopoge. TpaekTtopum YacTul U3 pacnaga pornepoBCKOro pe3oHaHca permcTpmupoBanuncb
C MOMOLLIO Teneckona ApendoBblx KaMep, YCTaHOBMEHHbIX BHE MarHUTHOIO MOMst YCTaHOBKM.

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-r set-up is described.
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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

AHHOTauUus

Ons skcnepmmeHTa L3 B CERN paspaboTtaH u nponssegeH TopLeBOM AETEKTOP, NPEeaCTaBNSOLLINNA
cobor MHOrOMOAYJSTbHYI0 KOHCTPYKUMIO 13 apendoBbix kamep. B pabote npencraeBneHa metoguka
BbibOpa B3aMMOCBSA3aHHbLIX MNapamMeTpOB KOHCTPYKUWUK, yooBneTBopsaowmnx tpeboBaHmnam
3KCrMepuMeHTa, npu CTPOroM OrpaHMYeHUn NPOCTpPaHCTBa U Nepenaga Temnepartypbl. M3noxeHbl
NPUHUMNLI pa3paboTkn apendoBbIX Kamep, KOTOpble N3-3a CBOEr0 MecTa PacrnofioXXeHUsl B YCTaHOBKE
Haxo4aTCs Nof BO3AENCTBMEM KOMMIEKca BHELWHMX hakTopoB. NokasaHo, 4TO xopowas NMHenHas
3aBMCUMOCTb KOOpAUHaTa-BpeMS, NPOCTPAHCTBEHHOE M YIIOBOE paspeLleHne MoryT 6biTb JOCTUMHY ThI
npu noapobHOM y4yeTe Kaxaoro napameTpa, Bnustowero Ha paboTty getekTtopa. lNpencraBneHbl
pes3ynbTaThl 3KCNepUMEHTanbHbIX UCMbITAHUI AeTeKkTopa.

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

K.Bdéning, F. Gallmeier, W. Gaubatz, V. V. Kuzminoy,
M. Nuding, Yu. V. Petrov, M. S. Onegin, T. |. Smirnova

AHHOTaUus

B npeabigywen pabote [1] nsyyancsa oTknuk uccnegosarenbckoro peaktopa FRM-II Ha 6bicTpoe
BBeAEHME NONOXUTENbHON peakTUBHOCTU. BbinNn paccMoTpeHbl NpoLecchl, NpoTeKkalLwme B peaktope
B TeYeHue nepBon CekyHabl, 6e3 ydeTa BUsSHUSA CTEepPXHEN aBapUMHON 3awmuTbl. AHanuanposanach
cnocobHOCTb peakTopa, bnarogaps npucylien emy BHYTPeHHen 6e30MacHOCTU, CaMOCTOATENbHO
NPOTMBOCTOSTb MTMMNOTETUYECKOMY NEPEBOAY B HAAKPUTUYECKOE COCTOSAHME. B HacTosiwen pabdoTe 6binm
yuTeHbl CTEPXHWN aBapuiiHon 3awmTtbl. OHM NpuBoaATCcs B ABWXKeHue cnycta 0.5 ¢ nocne nosiBneHus
curHana onacHoctu. HemTpoHHble pacyeTbl 6binn NpoBeAeHbI 4515 HAa4ana v KoHLa KOMNaHuM peakTtopa.
Mcnonb3oBanocb HECKONbKO pasHbix nporpamMm MoHTe Kapno ansa pacyeTta KOagh(PUUMEHTOB
HepaBHOMEpPHOCTU (popM-hakToOpOB) SHEProBbIAENEHNSA, MPOCTPAHCTBEHHOIO pacnpeneneHus
NYCTOTHbIX KOAMPULMEHTOB PEaKTUBHOCTU U T. A. Pe3ynbraTthl pacyeToB No pasfiMyHbIM NporpammMmam
HaxoOATCA B yOOBNETBOPUTENBHOM Corflacum apyr ¢ Apyrom. Hanbonee xxeCTkMm Kputepmem oTcyTCTBUSA
YCIOBUWI, NPUBOASALLNX K BbIXOLY peakTopa U3 CTPosi, okasancst KpUTepun oTCyTCTBUS HECTAOMNBHOCTU
noTtoka Bodbl B peaktope. CrneunanbHo ans pacdeta anHammnkn peaktopa FRM-II 6bina paspabotana
nporpamma KINO-2. [Mporpamma No3BoNsieT pelaTtb HecTauuoHapHbIe TepMorugpasnuyeckme
YpaBHEHNA COBMECTHO C YpaBHEHUSIMU TOYEYHOW KMHETUKN peakTopa C y4eToM obpaTHOM CBA3W MO
peakTBHOCTU. MakcmanbHO JonycTUMas MOLWHOCTb peakTopa okasanacb pasHon 48 MW. Pac4yeThl
no nporpamme KINO-2 nokasanu, 4to peaktop FRM-II cnocobeH BbigepxaTb 6e3 Bcskoro yuepba
BbiCTpoe BBEAEHNE 3HAYMTENbHOWM MOMOXMUTENbHON peakTuBHoOCTU: p,=0.7-1.23" B 3aBMCMMOCTU OT
BpemMeHu BBoAa. [1ockomnbKy B HacTosiLee BpeMSA He BUOHO NPUYUH OS5 NOSBNEHUS TaKon BbICOKOW
NONoOXMTENbHON peakTuBHOCTU, peakTop FRM-II cneagyet cuntatb BHyTpeHHe 6e30nacHbIM.

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 p,=0.7+1.2* 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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Multiwire Proportional Chambers in HERMES Experiment

V. Andreeyv, S. Belostotski, G. Gavrilov, E. Ivanov,
A. Kisselev, A. Krivshich, S. Kozlov, V. Maleev,
O. Miklukho, Yu. Naryshkin, S. Patrichev,
V. Razmyslovich, V. Trophimov, A. Vasiliev,
E. Cisbani, S. Colilli, S. Frullani, F. Garibaldi, F. Giuliani,
M. Gricia, M. lodice, M. Lucentini, F. Santavenere,
G. M. Urciuoli

AHHOTaUus

B paboTte onncaHbl MHOronpoBosioYHbIE nponopunoHanbHble kamepbl (MI1K), paboTatowue B
cnektpomeTpe HERMES. Kamepbl pacnonoXxeHbl HENOCPEACTBEHHO B 3a30p€ CNEKTPOMETPUYECKOro
MarHuTa. B cBA3M ¢ HegocTaTKOM NPOCTpPaHCTBa ANS pasMelleHns Kamep B 3a30ope MarHuta u
HeobXoaMMOCTbLIO NpK 3TOM 06ecnevnTb BEpTUKarbHbIN yron 3axsarta bblna paspaboTaHa crneumansHas
camonopaepxmBatowancs koHcTpykuma MIMK. Kaxpas MIMK coctout na 3-x nnockocten (U, X, V)
aHOAHbIX NPOBOIoYeK (¢ warom 2 mM), B U 1 V NnockocTax NpoBOMOYKM HaknoHeHbl Ha +30°. B MIMK
ycneLiHo 1crnonb3oBaHa Heroptodas rasosas cmecb Ar + 30%CO, + 5%CF ,, obecneymsatolas nnaro
acpdektneHoctn 500 B. CumTbiBaHNE MHOPMaLMKN BbINOSTHEHO HA OCHOBE pa3paboTaHHOW hUpMon
Le Croy cuctembl PCOS4, agantupoBaHHON Kk cneunduke akcnepumeHta HERMES. CneumansHag
be3yTeyHas cuctema BOASHOro oxnaxneHusa bbina paspabotaHa ona noggepxaHusa 3agaHHOWM
TemMnepartypbl Ha MOBEPXHOCTU MUKPOCXEM NpeaycunmuTenemn, pacrnonoXeHHbIX B 3a3ope marimTta. MIMNK
B akcnepumeHTe HERMES BaxHbI N5 npoBeAeHUs1 TPEKOB HU3KOIHEPreTUYHbIX YacTul, Hanpumep,
MUOHOB M3 pacnaaa A-runepoHoB u K, -Me3oHOB.

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 +30° Nonflammable gas mixture
of Ar + 30%CO, + 5§%CF, 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
meson decays.
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Small Angle Neutron Scattering Studies of Structural
Changes in Polyelectrolyte Networks

G. A. Evmenenko, T. V. Budtova,
V. L. Alexeev, S. Ya. Frenkel

AHHOTaUus

MpoBeaeHblI ManoyrioBble HENTPOHHbIE UCCNEAOBaHNS A1 HECKOMbKMUX CEPUIA MONUANEKTPONUTHbLIX
reneu ¢ BapbypyemMbIM/ CTENEHSIMU CLUMBAHWS, MOHU3aLMK, TUMaMK CLUMBAIOLLMX areHTOB, HabyXLUmnx
B Pa3NMYHbIX KONMYEeCTBaX YMCTOM TSHKernow Boabl, B pacTBOpax OAHOBANEHTHOW CONWU UKW NUHENHOTO
nonucaxapuga 8 D,0. [lana cymmapHas kapTuHa CTPYKTYPHbIX WU3MEHEeHWI, NPOMCXOAALnX B
rmapoduUnbHbIX NMONMMEPHbIX CeTkax. Ha ocHoBaHMM ManoyrnoBoro aHanusa cynepcTpykTyp,
BO3HMKAOLWMX MPU CLUMBAHUN MaKpOMOIEKYr, OnpeaeneHo COOTBETCTBUE MeXOy CTPYKTYPHbIMU
N3MEHEHMSIMW B MMOPOrensix Ha MUKPOCKOMMYECKOM YPOBHE U UX MAKPOCKOMUYECKMMU CBOMCTBAMM.

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,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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