Improved Multichannel Neutron Polarizers on Basis
of FeCoV/TiZr Supermirrors with TiZrGd Underlayer

A. F. Schebetov, S. V. Metelev, B. G. Peskov, N. K. Pleshanov,
V. M. Pusenkov, V. G. Syromyatnikov, V. A. Ul'yanov,
W. H. Kraan, C. F. de Vroege, M. Th. Rekveldt

AHHOTaUus

MNpencraBneHbl pesynbTaTbl M3MepeHn nonapusytouien dgeKTUBHOCTMA U NPOMYyCKaHWsa HOBOIO
BbICOKO3(h(HEKTMBHOIO MHOrOKaHasIbHOro HeMTPOHHOTO nonsipudaTopa. OnvcaHa npoueaypa n3mepe-
HUI. PaccMoTpeHbl NapameTpbl HOBbIX Fe30C068V2/T|75_Zr25 cynepsepkan v nonsipusaTopa, CaenaHHoro
Ha 1X OCHOBe, B cpaBHeHuu co ctapbivu Fe,,Co,, V. /Ti Zr, cynepsepkanamu v cTapbiM nonspusaTo-
pom. OBeyxaarTcsA NpUYNHBLI yry4lleHns nonsapuayoLen 3ddeKTBHOCTY NOKPLITHSA.

Abstract

Measurements of the polarizing efficiency and transmittance of a new high efficiency multichannel
neutron polarizer are presented. The procedure of the measurements is given. The parameters of new
Fe,,CoV,/Ti Zr, supermirrors and a polarizer made of them are compared with old Fe,,Co_,V,/Ti_Zr,
supermirrors and an old polarizer. We discuss how the polarizing efficiency of the coating was

improved.

MpenpuHT Ne2503, 13.01.2003 r., aHrn. TekcT
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New Experimental Limit on the Lifetime
of Neutrino Radiative Decay v, — v+ y Obtained
with the BOREXINO Counting Test Facility

A. V. Derbin, V. N. Muratova, O. Yu. Smirnov, O. A. Zaimidoroga
AHHOTaUus

PesynbTaTbl UBMEPEHUIA YPOBHSI hOHA Ha MpoTOTUNE AeTekTopa bopekcnHo ucnonb3oBanuck Ans
MOMyYeHMs orpaHUYEeHNst Ha BPEMSI XKU3HW CONMHEYHbIX HEATPUHO OTHOCUTENBHO PaaMaLMOHHOro pac-
naga v, — v, + 7. HoBbIN HWKHUIN Npeaen Ans BPEMEHW XN3HW pp- 1 “Be-HelTpuHo cocTasnseT T_ /m >
> 4.2-10° c-aB™. [laHHbIl pe3ynbTaT Gonee Yem Ha NOPSAOK NMPEBOCXOAUT 3HAYEHUs, JOCTUTHYTbIe
B 3KCMEpUMEHTAaxX Ha peakTopax U YCKOpUTENSsiX.

Abstract

Results of background measurements with the prototype of the Borexino detector have been used to
obtain bound on the lifetime of the radiative neutrino decay v,, — v, + 7. The new lower limit for the lifetime
of pp- and 'Be-neutrinosis t__(v,, = v, + y)/m >4.2.10°s-eV'. Itis more than one order of magnitude
stronger than obtained in previous experiments using nuclear reactors and accelerators.
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E-mail: muratova@pnpi.spb.ru



Grouping of High-Energy Transitions in the (n, y)-reaction
S. L. Sakharov
AHHOTaUusA

N3yyeHune ynopsiao4eHHbIX N0 MHTEHCMBHOCTM NEPexoaoB u3 (N, y)-peakuumn ykasbiBaeT Ha (a) Hanu-
yne B ananasoHe 5000—-6000 kaB 6onbLLOro Yncna coBnagatoLmnx no 3HEprum Nepexoaos No cpaBHe-
HUO c vncrom nepexogoB B nHtepsane 4000-5000 kaB, (6) coBnageHue aHeprun nepexogos N
n °’Gd 1 BbIOENEeHHOCTb Pa3HOCTU MaccoBbix Yyncen AA=142, (B) oTCyTCTBME COBMNAAEHUA SHEPrni
nepexogoB B vHTepBane A=74—-115 n (r) npsiMyto 3aBMCUMOCTb MHTEHCMBHOCTW Nto6Oro 13 napsol
CcOoBMagaroLnX No SHEPrMM NepPexXooB OT PA3HOCTN MACCOBLIX YMCEN SAEpP, B KOTOPbIX 3TU Nnepexonbl
NPOUNCXOAAT.

Abstract

Study of ordered in intensity transitions from the (n, y)-reaction shows to (a) the presence in the range
5000-6000 keV of the large number of coincident in energy transitions compared to the number of
transitions in the neigbouring range 4000-5000 keV, (b) coincidence in energy of transitions in **N and
157Gd and singleness of mass number difference of AA=142, (c) the absence of coincidences
of transition energies in the range A=74-115 and (d) direct dependence of intensity of either of a pair
coincident in energy transitions on the difference of the mass number of the nuclei in which these transitions
proceed.

MpenpuHT N22505, 22.01.2003 r., aHrn. TEKCT.
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Three-Fold Correlation in the Interaction of Polarized Neutrons
with Polarized Nuclei and Method of Oscillating Fields

A. V. Aldushchenkov, A. |. Kovalev, V. V. Lukashevich

AHHOTaUus

O6cyxpaeTtca AByxKaTyLLEYHbIN Pe30HAHCHbIN MeTo N5l N3MepPeHNA BO3MOXHbIX T-HEMHBaAPUAHT-
HbIX 3 PEKTOB NPU B3aMMOAENCTBUMN MOHOXPOMATUYECKNX HENTPOHOB C NONAPMU3OBAHHBLIMU A4paMMU.
[MokasaHo, 4YTO (pa30BbIM CNEKTP HEMTPOHOB COAEPXKUT UHAPOPMaLMIO 00 3G EKTUBHBIX MNOMSX B MULLIE-
HU. MNMpoaHanunampoBaH cnocob BbligeneHns T-He4YeTHOW aMnNUTyAbl B pamMKax nNpennoXeHHou
9KCNepuMeHTaribHOM CXeMbl.

Abstract

A two coil resonance method is discussed for the experimental studies of possible P, T-violating effects
in the interaction of low-energy neutrons with polarized nuclei. It is shown that a neutron phase spectrum
contains an information about the efficient fields in the target. The analysis for a selection
of T-odd amplitude is applied for proposed experimental scheme.
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Co3paHue aKTUBHOW MULLEHU ANnA «NOBEPXHOCTHbLIX» MIOOHOB
Ha OCHOBe nnocxonapanneanoﬁ KamMepbl

B. I'. UeoukuH, C. N. Bopobwes, C. B. KocbsiHeHKO
AHHOTaUusA

B paHHoM paboTe npencrasnieHbl pe3yfnbTaTbl UCCeA0BaHUA paboymx XapakTepuUCTUK MIOCKO-
napannensHoin kamepbl (PPC) Ha anekTpoHax, a Takke Ha ny4vkax NMO3UTPOHOB U «MOBEPXHOCTHBIX»
MIoOHOB. B kauecTBe rasosoii cpedbl ucnonbsosancs CO, (100 %), HaxoasALwminca npu aTMOCHEepHOM
AasneHun. amepeHbl amnnmMTygHble cnekTpbl U 3EKTUBHOCTb permcTpauumn 3aps>keHHbIX YacTuy,
AN 9NEKTPOHOB 3-UCTOYHMKA, a TakkKe 4515 NO3UTPOHOB U MIOOHOB C MMnynbcom 20-27 MaB/c. YcTa-
HoBIeHO, 4To B PPC ¢ razoBbiM NnpoMeXxyTkoM 1 MM MOXHO JocTtnydb 99 % adhekTMBHOCTU pernctpa-
UM «NOBEPXHOCTHBIX» MIOOHOB. QTOT pe3ynbTaT, Hapsay C BbICOKMM ObICTpoLenCcTBMEM OEeTEKTopa,
nossonsieT ncnonb3osatb PPC B akCcnepuMeHTax Ha MHTEHCUMBHbIX Ny4YKaX «MOBEPXHOCTHbIX» MIOOHOB
COBPEMEHHbIX ME30OHHbIX PabpuK.

Abstract

The results of investigations of the Plane Parallel Chamber on the B-source’s electrons, positrons and
«surface» muons are presented. The amplitude spectra and efficiency of the registration for electrons,
positrons and muons with momentum 20-27 MeV/c were measured. The registration efficiency of 99 %
for the muons has been obtained, using the PPC with the gas gap 1 mm and CO, (100 %) at 1 atm as a
work gas. This result together with other properties of PPC allows to use Plane Parallel Chamber in the
experiments with the high intensity «surface» muon’s beams of the modern meson factories.
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Fission and Satellite Fission Processes Induced
in Tungsten Nuclei by 1 GeV Protons

B. L. Gorshkov, A. V. Kravtsov, N. P. Popov,
V. R. Resnik, N. G. Soboleva, G. E. Solyakin

AHHOTaUusA

C uernbio U3yyeHns MexaHn3MoB pacLlensieHnsa cpeaHeTskenblx agep Obln NpoBeaeH 3KCNepuMeHT
C TOHKOM BOfIbHPaMOBON MULLIEHBIO, OBOralLeHHon n3oTonom ¥4W, Ha nyyke NPOTOHOB C 3HEpPruen
1 3B. [JononHuTenbHbIE OCKOMNKM AEeTEKTMPOBANUCL B reoMeTpun, Brin3Kon K KoNrimHeapHon ¢ UCNosb-
3oBaHvem metoda (2E, 2V) nsmepeHui.

Hapsagy ¢ cobbiTuamu generHns agep Habnoganuce paclenneHnsa ¢ obpasoBaHneM JOMNONMHUTENb-
HbIX OCKOJKOB, CyMMapHas Macca KoTopblx AonycKaeT HyKnoHHble notepu 6onee 50 a.e. Takme cobbl-
TVS BbINIM OTHECEHbI K npoueccam, COMpoBOXAalWwmMM AeneHe cpegHeTskenolx aaep. Vx gons
coctasnseT (20.2 £ 2.0) % oT ynucna cobbITUin KoNnMHeapHOro GBUHaAPHOIo AeneHus.

Abstract

Aimed at the study of disintegration mechanisms of medium-heavy nuclei an experiment with a thin
tungsten target enriched with #*W isotope has been carried out at the 1 GeV proton beam. The comple-
mentary fragments were detected in an almost collinear geometry using (2E, 2V) measurement tech-
nique.

Together with nuclear fission events, the events with formation of complementary fragments have been
observed which admitted nucleon losses more than 50 u. The probability of such events amounts to (20.2
+ 2.0) % of the collinear binary fission probability.

MpenpuHT N22508, 6.02.2003 r., aHrn. TEKCT.
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Search for Collinear Three-Body Disintegrations Induced
in Tungsten Nuclei by 1 GeV Protons

B. L. Gorshkov, A. V. Kravtsov, N. P. Popov,
V. R. Resnik, N. G. Soboleva, G. E. Solyakin

AHHOTaUusA

C uernbio U3yyeHns MexaHn3MoB pacLlensieHnsa cpeaHeTskenblx agep Obln NpoBeaeH 3KCNepuMeHT
C TOHKOM BOfIbHPaMOBON MULLIEHBIO, OBOralLeHHon n3oTonom ¥4W, Ha nyyke NPOTOHOB C 3HEpPruen
1 9B. JJononHUTENbHbIE OCKOSTKU OETEKTUPOBANUCh B KOSNIMHEAPHON reOMeTPUN C UCMNOMb30BaHNEM
meToaa (2E, 2V) namepeHun.

HabntogeHbl cobbITUS KONNUHEapHOro TPeXTEeNbHOro pacllenneHns, B KOTOPbIX ABa AOMNOMNHUTENb-
HbIX OCKONKa MMET MPOMEXYTOYHbIE MAaCChl, MOBbILUEHHYIO MOMHYK KMHETUYecKyto aHepruio TKE
N MOYMTU MOMNHOCTLIO cbanaHcupoBaHHble UMMynbebl. [lons Takmx cobbitun coctasnset (4 = 1) %
OT uncna cobblTnin KonnuHeapHoro GuHapHoro aenexdnsa n 20 % OT BEPOSATHOCTWU NPOLLECCOB, COMNYT-
CTBYIOLLMX AENEHUIO.

Abstract

Experiment with a tungsten target enriched with #W isotope has been carried out at the 1 GeV proton
beam. The complementary fragments were detected using (2E, 2V) measurement technique
in sub-collinear geometry.

The events of collinear three-body disintegrations were observed at the level of (4.2 + 1.0) % of the
collinear binary fission probability and 20 % of the probability of the satellite fission processes. Two
detected complementary fragments from the collinear three-body disintegrations had intermediate mass-
es, enhanced TKE values and nearly completely balanced momenta.

MpenpuHT N22509, 19.03.2003 r., aHrn. TEKCT.
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CnuH-opOUTanbHbIe pacluensieHUs N 3apaaoBoOOMeHHbIe BO30yXAeHUsA
BONM3u aBaxabl Mmarnyeckoro sigpa “éCa

B. N. Ucakoe
AHHOTaUusA

Ha ocHoBe geTanbHOro aHanmsa UMEKLLMXCS 3KCNepuMeHTanbHbIX AaHHbIX B paboTe onpegens-
I0OTCS CMEKTP OQHOYACTUYHBIX COCTOSIHUI M 30TONNYeCcKas 3aBUCUMOCTb CNMH-0pOUTanbLHOro pacLyen-
neHuns B agpax B6nv3n HeWTpoHoM3ObITOUHOro Hyknuaa “8Ca. N3yyvarTcs 3apsgoBOOOMEHHbIe
BO30YyxaeHus B cucteme ¢ A = 48, B YaCTHOCTU, NONAPU3aLMOHHbIE ABNEHWS, BO3HUKAIOLLNE B peakuunm
“8Ca(p, n)**Sc npu BO36YXOaeHNN M30aHANOroBOro ypoBHA KOHEYHOro aapa. MiccneaytoTcsa Takke CBOW-
CTBa Apyrux Bo3by>xaeHHbIX YPOBHeN agpa “Sc.

Abstract

The spectrum of single particle states and the isotopical dependence of the spin-orbital splitting
in nuclei close to the doubly magical nuclide “¢Ca are determined basing on the detailed analysis of the
available experimental data. Charge exchange excitations in the A = 48 system and the polarization
effects arising in the excitation of the isoanalogue state in the “8Ca(p, n)*Sc reaction, as well as
the properties of other excited states of “8Sc, are also studied.
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Off-line and On-line Tests of lonizing Targets

V. N. Panteleev, A. E. Barzakh, D. V. Fedorov, V. Menna,
F. V. Moroz, and Yu. M. Volkov

AHHOTaUuA

lMpeacTtaBneHbl NepBble pesynbTaTbl UCMbITAHUIA BbICOKOTEMMNEPATYPHbIX KOMOUHUPOBAHHbLIX
MULLEHHO-NOHHbIX YCTPOUCTB (MOHMU3NPYHOLMX MULLIEHEN) HOBOIFO TUNa, KOTopble Bbinn pa3paboTaHbl
ANs NonyvYeHns OgHO3apaaHbIX MOHOB PaaMOaKTUBHBIX M30TOMNOB BONbLUMHCTBA 3fIEMEHTOB Nepuoam-
Yyeckor Tabnuubl B pexnme «on-line». bl npoBegeHbl «off-line» TecTbl N «on-line» akcnepuMeHTbI
C MCnosib3oBaHMeM pa3paboTaHHOW MOHU3UPYIOLWEN MULLEHW, 3aMONIHEHHOW Pa3fIMYHLIMU MULLEH-
HbIMM MaTepuanamu. APPEKTUBHOCTb MOHU3ALMU, n3MepeHHaa ansa ctabunbHbix atomoB Li n Mg,
coctaBuna ot 0.14 o 5.4 % onsa muwieHen ¢ pasnnyHbIMM MULLEHHBIMX MaTepnanamu. C ncnonb3osa-
HUEM MOHU3UPYIOLWEN MULLEHU ObINN N3MEpPEHbI BbIXOAbl HEUTPOHOLEMUUUTHBLIX U30TOMNOB pPeaKo-
3eMernbHbIX arnemeHToB Pm, Sm, Eu, Gd, Tm, Yb 1 Lu. SddeKkTMBHOCTb Nony4YeHnsa pagnoakTUBHbIX
M30TONOB B pexume «on-line», Bknovawwas B cebs addPekTMBHOCTL MOHU3aLMK U 3(PPEKTUBHOCTD
BblAeneHns NpoayKToB saepHour peakuuun, coctasuna 0.1-7 % Ona pasnuyHbIX HYKITUAOB.

Abstract

First results of tests of a new type of a high temperature combined target-ion source (ionizing target)
which was developed for on-line production of single charge ions of radioactive isotopes of most elements
of the periodical table have been presented. Off-line tests and on-line experiments making use
the developed ionizing target, housing different target materials, have been carried out. The ionization
efficiency measured for stable atoms of Li and Mg amounted 0.14-5.4 % for the targets with different
target materials. With the ionizing target use the yields of neutron deficient isotopes of rare earth
elements Pm, Sm, Eu, Gd, Tm, Yb, and Lu have been measured. The value of on-line production efficien-
cy, which is a product of the ionization and release efficiency, was within the interval 0.1-7 %
for different nuclides.
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Flux Tubes on Higgs Branches in SUSY Gauge Theories

K. Evlampiev, A. Yung
AHHOTaUunA

N3yyatoTca TpybKM NOTOKA HA XUITCOBCKMX BETKaX C UCKPUBIIEHHOW reoOMeTpuei B CynepcuMmmeTpuy-
HbIX KanMbpoBOYHbLIX Teopusix. B kayecTBe nepsoro npumepa paccmatpmsaetcsa N = 1 K[ ¢ ogHum
apoMaToOM 3apsiloB U C XUITCOBCKOW BETKOW, UCKPpUBIIEHHOW 4drneHom doe-Unnonynoca (PE).
MokasaHo, 4To TPYOKKM NOTOKa 0BpasyoTcs B N0H6OM BakyyMe Ha XMITCOBCKOM BETKE, HO X NOMNepeYHbIv
pasmep CTaHOBUTCSA OOnblWMM. BHYTpeHHSIs CTpyKTypa TpyOKM NOTOKa B NIIOCKOCTU, OPTOroHanbLHOM
oCu CTpyHbI, onpeaensetcsa «BPS-aapomy», o6pazoBaHHbIM NErkMMmn nonsiMu, XXmMBYLLMMU HA XUITCOB-
CKOW BeTKe. HaTsxeHne CTpyHbl JAaeTCd CyMMOW HaTsxeHua «BPS-agpa» u HaTaXeHus «XBocTay.
Hanee paccmatpuBaetcsa N = 2 KX ¢ kannbposoyHou rpynnon SU(2) n ABymsa apomaTamu oyHaAaMeH-
TanbHOW mMatepumn (KBapkamu) ¢ OOMHaAKOBOW Maccol. JTa Teopus BO3MyLLAaeTCsd MacCOBbIM
YNIeHOM NPUCOEANHEHHOTO NOJIA, KOTOPLIW B rMaBHOM NopsAAKe Mo napameTpy BO3MYLLEHUS He HapyLua-
eT N = 2 cynepcummeTpum n csoautcsa K uneHy ®doe-Mnuonynoca. Xurrcosckas BeTka nmeet
reomeTputo Eryymn-XaHcona. [loniy4eHO CTpyHHOE pelueHue B MPOou3BOSIbHOM BaKyyme Ha 9Tou
XUITCOBCKOW BETKE U BbIYUCIEHO €ro HaTshkeHue. Takke obcyxaaeTca BO3MOXHOCTb npeBpaLleHuns
STOM CTPYHbI B MOSYNOKanbHY CTPYHY, YTO CBSA3aHO C (pa3oBbIM NepexooM KOHpaHMeHT/gekoHpan-
HMEHT.

Abstract

We study flux tubes on Higgs branches with curved geometry in supersymmetric gauge theories.
As a first example we consider N = 1 QED with one flavor of charges and with Higgs branch curved
by adding a Fayet-Iliopoulos (FI) term. We show that in a generic vacuum on the Higgs branch flux tubes
exist but become «thick». Their internal structure in the plane orthogonal to the string is determined by
«BPS core» formed by heavy fields and long range «tail» associated with light fields living
on the Higgs branch. The string tension is given by the tension of «<BPS core» plus contribution coming
from the «tail». Next we consider N = 2 QCD with gauge group SU(2) and N, = 2 flavors of fundamental
matter (quarks) with the same mass. We perturb this theory by the mass term for the adjoint field which
to the leading order in perturbation parameter do not break N = 2 supersymmetry and reduces
to FI term. The Higgs branch has Eguchi-Hanson geometry. We work out string solution in the generic
vacuum on the Higgs branch and calculate its string tension. We also discuss if these strings can turn into
semilocal strings, the possibility related to the confinement/deconfinement phase transition.
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K Bonpocy o ¢pazax P-HeyeTHbIX 1 P-4eTHbIX adhcpeKkToB,
HabrnoaaeMbIX B peakuusax ¢ HeMTpoHamun

J1. M. CMmompuuykuu
AHHOTaUusA

[eTanbHO paccMOTpeHbl dasbl P-HeYeTHbIX U P-4eTHbIX adhdeKkToB, HabnogaemMbix B peakumnsax
C HenTpoHamu. [ony4veHsl PopmyIibl, onuckiBaoLme P-4eTHble adekTbl. KoppeKkTHbI yyeT dhas npu-
BOOMUT K YOABOEHUIO NUKa JIEBO-NPaBOA aCMMMETPUM BblfleTa Y-KBAHTOB B pe30HaHce.

Abstract

The phases of P-odd and P-even observables in neutron induced reactions are in details considered.
The formulas describing P-even effects are received. The correct account of the phases results
in doubling peak of the left-right asymmetries in a resonance.
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B0O3MOXXHOCTM NOBbILLEHUA TOYHOCTU n3amepeHnss M HeUTpoHa
MarHUTOpe30HaHCHbLIM MEeTO40M

n. C. Anmapee, HO. B. bopucoes, C. H. UeaHoe, 3. A. KonomeHckull,
B. M. Jlobawees, B. A. HazapeHko, A. H. lNupoxkos, KO. B. Cobosies

A. Frei, E. Gutsmiedl, F. J. Hartmann, S. Paul, G. Petzoldt, W. Schott,
D. Tortorella, U. Trinks, O. Zimmer, W. Heil

AHHOTaUusA

B paboTe paccmMoTpeHbl BOMPOCHI METOAMKM U TEXHUKN IKCMEPUMEHTA MO NMOUCKY ANIEKTPUYECKOro
OVMOSNIbHOro MOMEHTa HEUTPOHA MarHNTOPE30HAHCHBLIM METOAO0M C MOMOLLIbIO YNbTPaXONOAHbIX HENT-
pOHOB. Ha npumepe akcnepmumeHTanbHon yctaHoBku MNMNAD PAH obcyxaatotca bakTtopbl, orpaHu-ym-
BawLMe ee YyBCTBUTEIIbHOCTb, PACCMOTPEHbI MICTOYHUKN BO3MOXHbBIX CUCTEMATUYECKUX MOrpeLlHOC-
Teu, HamMe4yeHbl NyTU MOAEepPHMU3auun YCTAaHOBKU C LEeNbi NpoBefeHUA U3MEPEHUN Ha BbICOKO-
WHTEHCUBHbIX NCTOYHMKaxX Y XH.

Abstract

In this work we examine method and techniques employed in the search for an electric dipole moment of
the neutron with ultra-cold neutrons (UCN). On the example of the experimental set-up at PNPI
the factors limiting the sensitivity of the measurement are considered and possible ways to a modernization
of the arrangement are shown for the purpose of carrying out of the measurement with the high flux UCN
sources.
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OnpeneneHne N30TONHOIo coctaBa obpasyoB
METOAO0M NOJTHOrO OTPaXXeHUs NPU CKOJb3ALWEM NageHUN HENTPOHOB
Ha OTPaXXeHHYI MULLEHb

E. M. Kopomkux
AHHOTaUus

B paboTe paccmoTpeHbl MeToAbl onpefeneHna U3oTOMHOro coctaBa ob6pasLoB, BbIMOMHEHHbIX
B BMJeE TOHKOro OTpaxaroLero Crnos, HAaHECEHHOro Ha NMOCKYH MOAMOXKY. VI3amepeHne Kputnyeckoro
yrna rnosiHOro OTPaXXeHns 49 HENTPOHOB C U3BECTHOW SHEPIrMen NO3BOSISIET ONPeAesiTb KOrepeHTHYHO
AJNIMHY paccesiHus HeWTPOHa, BeNnYMHa KOTOPOW 3aBUCUT OT M3OTOMHOro coctaBa obpasua. [pyron
METOZA 3aKSo4aeTCa B USMEPEHUN MTHOBEHHOIO Y-U3y4YEeHUS MPY NOSTHOM OTpPaXeHnn «benoroy» ny4vka
TennoBbIX HENTPOHOB OT obpasua.

Abstract

The paper regards the isotopic contents determination methods of the samples prepared as the thin
reflecting layer on the plane carrier. The measurement of the critical angle of the total reflection for
the neutrons with the known energy allows the coherent scattering length to be determind, which value
depends on the sample isotopic contents. Another method consists in the measurement of prompt
v-rays when the «white» beam of the thermal neutrons reflects totally on the sample.
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UccnenoBaHue cnekTpoB Heynpyrou penakcauuu YBa,C,O, -kepamuku
MeTOAOM YIbTPa3BYKOBOM Pe30HAaHCHOW CMEKTPOCKONUMU

P. ®. KoHonneea, N. B. HazapkuH
AHHOTaUusA

MeTogoM ynbTpasByKOBOW PE30HAHCHOW CNEKTPOCKONUM UCCNeoBaH CNekTp Heynpyrow penakca-
UMM CTpyKTypHO-HeynopsinoyeHHon BTCIT Ha ocHoBe kepamukun coctaBa YBa,Cu,O, , 06ny4eHHoV
ObICTPbIMK HENTPOHaMK peakTopa dntoeHcoMm @ = 1 -10% cm2. YcTaHoBnNeHa agucnokawumoHHas npupo-
Aa nvka P, BHyTpeHHero TpeHus Q7(T). MNpeanoxeHa moaesb, B pamkax KOTOpon AaHO 0bbscHeHWE
rMMCTEpPE3NCHOro Xxapaktepa TemnepatypHoun 3asmcumocTtn Q-*(T) aToro nuka.

Abstract

The spectrum of a nonelastic relaxation of structurally disorder HTSC on the basis of YBa,Cu,O,
ceramics irradiated with fast neutrons of a reactor by fluence ® = 1 -10'® cm by ultrasonic resonant
spectroscopy method was investigated. The dislocation nature of P, internal friction Q~(T) peak
is established. The explanation model of hysteresis temperature dependence Q*(T) of this peak
is presented.

MpenpuHT Ne 2516, 6.05.2003 r.
E-mail: nazarkin@pnpi.spb.ru
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OcobeHHOCTU BNUAHUA pa3ynopsaaovYeHHbIX obnacten
Ha TemnepaTypHyo 3aBUCMMOCTb KoadppmumeHTa Xonna B n-Ge<Sb>,
KOMMEeHCUpPOBaHHOM O0OJTy4YeHMeM ObICTPbIMM HEUTPOHAMM peaKTopa

P. ®. KoHonneea, N. B. HazapkuH
AHHOTaUusA

MpenctaBneHbl pesynbTaThl UCCEe40BaHUSA TEMNEPaTYPHON 3aBUCUMOCTU KoadhduumeHTa Xonna
obpasyos n-Ge, nernposaHHbIX cypbMoit N, = 5 -10™ cm?, 06nyYeHHbIX pasnmyHbiMK dntoeHcamm
ObICTpbIX HENTPOHOB B kKaHane B1 peaktopa BBP-M MNMNA® PAH.

YcTaHOBMAEHO, YTO OBHAPY>XEHHbIN HEMOHOTOHHbIN X0 TEMMNepaTypHON 3aBUCUMOCTIN KOHLEHTpaLun
HocuTenen 3apsaa MOXeT BbITb CBA3AH C HANMYneM Nonen nokanbHbIX YIPYrnx HanpsikKeHWin, BO3HUKa-
towmnx Bokpyr PO.

Abstract

The results of the Hall coefficient temperature dependence research of n-Ge samples, alloyed
by antimony N, = 5-10* cm irradiated by various fluence of fast neutrons in channel V1 of a reactor of
VVR-M PNPI the Russian Academy of Science are presented.

Itis established, that the nonmonotonic course of temperature dependence of concentration of carriers
of a charge can be connected to presence of fields of the local elastic pressure arising around DR.

MpenpuHT Ne 2517, 28.04.2003.r

E-mail: nazarkin@pnpi.spb.ru

MNMpbrkKkoBas npoBoAMMOCTb Ge<Sbh>, KOHBepTUPOBAHHOIO 0GNTyYeHneMm
ObICTPbIMW HEUTPOHAMM peaKkTopa B p-TUnN

P. ®. KoHonneea, N. B. HazapkuH
AHHOTauuA

B pamkax konnyecTBeHHOW MoAeNn NPbiKKOBOW NPOBOANUMOCTM HEYNOPS40YEHHOW CUCTEMBI Ha OC-
HoBe N-Ge, KOMNEHCUPOBAHHOIO 06Ty4eHeM ObICTPbIMN HETPOHAMM peakTopa, 4aHO ONMcaHne CKOSb-
35ILLIEN BHEPTUN aKTMBALMN HU3KOTEMMNEpPAaTYPHOM NPOBOANMOCTM, HABNOAAEMON B SKCNEPUMEHTE.

Abstract

The low-temperature conductivity sliding energy of activation observably in experiment gives

the description within the framework of quantitative model of the disorder system hopping conductivity on

a n-Ge basis, compensated by fast reactor neutrons irradiation is presented.

MpenpuHT Ne 2518, 30.04.2003 r.
E-mail: nazarkin@pnpi.spb.ru
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YcTaHOBKa MarHeTPOHHOroO pacnbifieHUs A U3roToBNEeHUs
HEMUTPOHHbIX cynep3epKan

B. I'. leckos, A. ®. LlJjebemos, 5. A. KacmaH, H. I'. KonbieaHoea
AHHOTaUusA

MpeacTaBneHa KOHCTPYKLUMSA YCTaHOBKM OS5 U3rOTOBNEHNA HEMTPOHHLIX cynep3epkan. [JaHo onuca-
HME OCHOBHbIX CUCTEM ycTaHoBKM. OnucaHa NnoarotoBka CUCTEM K paboTe n npouecc N3roToBeHus
cynep3epkan. ObcyxaatTcsa NyTn COBEPLUEHCTBOBAHMSA YCTAaHOBKM CReayoLero NoKomeHus.

Abstract

The construction of magnetron sputtering setup for production of neutron supermirrors is presented.
The description of main parts of the setup is given. The presputtering procedure as the procedure of
the producing of supermirrors are described. The ways of the improving of the neutron supermirror

technology are discussed.

MpenpuHT Ne 2519, 8.05.2003 r.
E-mail: schebet@pnpi.spb.ru
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The Photon Tagging System for the CB@ELSA Experiment:
Performance and Energy Calibration

D. Bayadilov, Yu. Beloglazov, V. Credé, A. Gridnev, |. Horn, R. Joosten,
H. Kalinowsky, J. Link, I. Lopatin, D. Novinsky, A. Radkov, V. Sumachev

AHHOTaUusA

[laHo KpaTkoe onucaHne cUcTeMbl Me4YeHNs POTOHOB, YCTAHOBIEHHOW B 9KCNEPUMEHTaNIbHOM 3arne
yckoputensa ELSA BOHHCKOro yHMBepcuTeTa U UCNOSIb3yeMOM B HacTosiLee BpeMsi Npu NpoBeaeHnn
akcnepumeHTa CB@ELSA. NHTeHCMBHbIE NMYYKN BbICOKOIHEPreTU4eCcKnX GOTOHOB 4151 U3y4YeHusi B3a-
UMOAENCTBMI aApPOHOB C PasfnnYyHbIMN MULLEHAMM 0OPa3yloTCs 3a CHET TOPMO3HOIO U3ry4YeHNs BbiBe-
AEHHOro 3NeKTPOHHOro nyyka yckoputens ELSA Ha TOHKOM paguatope. Cuctema MedeHns MoxeT
N3MepsTb 3HEePrmo obpasoBasBLlerocs goToHa B gnanasoHe oT 22 % Ao 92 % oT aHeprum nagaroLmx
9NIEKTPOHOB, OHAa cnocobHa adhdekTMBHO paboTaTb Npu aHeprusx anekTpoHoB Ao 3200 MaB u npu
notokax ¢potoHoB o 108 1/c. OCHOBHbIE KOMMOHEHTbI CUCTEMbI MeYeHMS — POTOHOOOpa3yoLaa Mu-
WeHb (paguaTtop), AMNOMbHbIA MarHUT, OTKNOHSAIOLWWI 9NEKTPOHbI B COOTBETCTBUN C UX MMMYSbCOM,
Habop 13 14 CUMHTUNNALUMOHHBIX CHETYMKOB, NPeaHa3HaAYeHHbIX ONs1 BPEMEHHbIX U3MEePEeHUn n ans
dopMMpOBaHUA TpUrrepa, 1 4Be MHOrornpoBOSI0OYHbIE MPONOPLMOHANbHbIE KaMepbl 4151 XOPOLLEro aHep-
reTuyeckoro paspeLueHnd. Ytobbl o6ecnevmnTb BO3MOXHOCTb paboThbl NP O4EHb BbICOKMX NOTOKaX dho-
ToHOB BNoTb Ao 108 1/c, cuctema meveHnst 4ONONHUTENBHO OCHAaLLeHa AeTEKTOPOM Ha OCHOBE CLIMH-
TUNNALMOHHBIX HUTEN. [laHbl OCHOBHbIE XapaKTEPUCTUKN CUCTEMbI MEYEHNA (POTOHOB U NPeACTaBEHbI
pesynbTaTbl 3HEPreTUYEeCKOn KannbpoBKu.

Abstract

We describe briefly the photon tagging system installed in experimental hall of the ELSA accelerator at
the Bonn University and presently used in the CB-ELSA experiment. A large flux of high energetic photons
for studying hadronic interactions with various targets is produced in a thin radiator with the extracted
electron beam from ELSA via bremsstrahlung. To measure the energy of the produced photon a tagging
system covers photon energies over a range from 22 % to 92 % of the incident electron energy, and is
capable to operate with beam energies up to 3200 MeV and with photon fluxes up to
108 1/s. The main components of the tagger are a photon-production target (radiator), a dipole magnet
which deflects the bremsstrahlungs electrons according to their specific momenta, a ladder of 14 scintil-
lation counters for timing and trigger tasks, and two multiwire proportional chambers for a position
measurement of the deflected electron with good spatial resolution which corresponds to a good energy
resolution. To provide operation with very high photon fluxes up to 108 1/s, the tagging system is equipped
additionally with a high resolution scintillating fiber detector covering the energy range with the highest
intensities of bremsstrahlungs electrons. The performance of the tagging system is described, and the
results of energy calibration are presented.

MpenpuHT Ne 2520, 15.05.2003 r., aHrn. TeKcT.
E-mail: lopatin@pnpi.spb.ru
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3ﬂeKTpVI‘-IeCKI/IVI WyM B ANINEKTPUYEeCKUX nrieHkKkax
B. U. Slky6oeuy
AHHOTaUus

I'IpoaHanmsmpOBaHbl (bJ'IyKTyaLI'I/II/I B ON3NEKTPUYECKNX MIeHKaX, Bbl3BaHHbIE Mnpoueccamn B 06-
NnacTsax C NOHMKEHHON SﬂeKTpI/I‘-IeCKOIZ NPOYHOCTbLHO. BbluncneH pan Bblpa>KeHI/II71 o6u_|,ero Buaa AanAd
CMEKTPOB 3NTEKTPUHECKNX (bﬂyKTyaLLMIZ. [aHo YHUBEpPCalibHOE ONnMcaHne 3rieKTpn4eCcKkoro wyma B au-
ANEeKTpPUuKax, O6yCJ'IOB.|'IeHHOFO TakKMMn npuv4nHamu. OTmMeueHbl BO3MOXHOCTN MCMNOSb30BaHUS ymMa
B NPpUKNagHbIX Lenax.

Abstract

There have been analased fluctuations in dielectric films caused by the processes in area with low
electric strength. It is calculated series of expressions of general form for spectra of electric fluctuations.
Itis given a universal description of electric noise in dielectrics caused by these reasons. The posibilities
of using the noise in applied aims are marked.

MpenpuHT Ne 2521, 16.06.2003 r.
E-mail: khavronin@pnpi.spb.ru

On the Study of Ground State for Electron-Doped Manganites
S. M. Dunaevsky, V. V. Deriglazov
AHHOTauunA

OnuncaH meTtoq onpegeneHna oCHOBHOINo COCToAHNA MaHraHMTOB RXAl_XMn03 B obnactun ONEeKTPOH-
HOro riernpoBaHuA, Korga KOHUEeHTpauunda TpexBaleHTHbIX aTOMOB X < 0.5.B nperpuHTe I'IOD,pO6HO
N3NOXEeH MeTon pacyeTa SHepreTn4ecKoro crnektpa 8(k) N NOSIHOMU SHEeprmm HocUuTenen 3apdnga and
BCEBO3MOXHbIX MarHUTHbIX U Op6l/ITaJ'IbeIX KOHC*)I/IpraLI'I/Iﬁ CUCTEMbI, OTBEYHAOLWNX TpaHCJ'IFILI'I/IOHHOIZ
CAMMETPUN PELLUETKN C HeTbIPpbMA NMOHAMWN MapraHua B enemeHTapHon s4Yenke. Ha ocHoBe pa3BuUToOro
cbopmanmsma yaaeTcd onncatb Takne O6LU|I/Ie CBOMCTBA MaHraHMUTOB, Kak pa3nnyHble HU3KoTeMnepa-
TYPHbIE (ba3bl, Xapakrepusywuineca onpegenieHHbiIMn TnnamMmm MarHMTHOro m Op6MTaJ'IbHOFO ynopaao-
YeHnd, a Takke nx YyepegosaHme ¢ poCToM X.

Abstract

A technique of energy band structure calculations within tight-binding approximation is presented
to find out ground state of electron-doped manganites, R A, MnO,, where R and A are trivalent
and divalent elements, respectively, in the region x < 0.5. The model is based on double exchange
of e, electrons supplemented with superexchange of localized t, electrons and accounts for double
degeneracy of partly occupied e, orbitals with the small Jahn-Teller-type splitting of e, level. The for-
malism proved to be quite efficient to describe the generic low-temperature properties of manganites,
such as the variety and sequence of magnetic and orbital phases in the wide range of electron doping.

MpenpuHT Ne 2522, 9.06.2003 r., aHrn. TEKCT.
E-mail: deriglaz@mail.pnpi.spb.ru
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Modernization of the Crystal Diffraction
Gamma-Spectrometer GSK-2

V. L. Alexeev, V. L. Rumiantsev
AHHOTaUuA

PaccmaTpurBatoTCst OCHOBHbIE NPUYMHDBI, OFpaHUYMBaloLLMeE paspeLleHne KpucTani-gudpakyMoHHbIX
ramMmma-cnekTpomeTpoB. [peanoXeHbl N OCyLLEeCTBIEHbI HOBbIE NOAX0Ab!, MO3BONAKLLME NPEeoaoneTb
3TN orpaHnyeHus. Ha dokycupyrowem Kpuctann-gudpakymoHHOM ramma-crniektpomeTpe no Kowya
CK-2M B nHTepBane aHepruin 95 < Ey < 250 kaB nony4yeHo yrnosoe paspelweHue 0,34 yrn. ¢
(oT nonHon anepTypbl Kpuctanna). OT orpaHMYeHHOW anepTypbl YrIOBOE paspeLlleHne CocTaBnseT
0,19 yrn. c. lnga otc4eTa yrnos gudpakymm Bnepsbie B MMPOBOWN NpaKTUKe Ha Ba3e BbICOKOYACTOTHbIX
ronorpagunyecknx andpakyMoHHbIX pelweToK peanun3oBaHa (paspaboTtaHHaa B MUAAD)
MHTepdepoMeTpU4ecKas cxema ¢ OMeHb Marnou gnuHon ontudeckoro Nyt (< 0,1 mm), obecneunsLuas
BbICOKYI0 HaZEXHOCTb M TOMHOCTb M3MepeHus yrnoB. MHTepdepomeTp obnagaeT NoBbILEHHOM
YCTONYMBOCTbIO K BUOpaALMSIM U U3MEHEHUAM NapamMeTPOoB BHELLHEN cpefbl. [1orpelHoCcTb onpeaeneHuns
SHeprun y -ny4yen — 0o oecatbix goneu aB.

Abstract

The main reasons limiting the curved crystal y-spectrometers resolution are discussed. New solutions
have been proposed and realized during the recent modernization. Angular resolution as small as 0.34"
has been achieved with the curved crystal Cauchois y-spectrometer GSK-2M in the y-ray energy region
95 < Ey< 250 keV. Instrumental width of a y-line from the restricted aperture is 0.19". The laser-reading
device (designed in PNPI) on the basis of high-frequency holographic diffraction gratings is used for the
first time. It yields an extremely small optical path (< 0,01 mm) and high angular sensitive. The interfer-
ometer has the heightened stability to vibrations and to change of environment parameters. Now this
spectrometer allows the measurements of the y-ray energy with accuracy up to several tenths of eV.

MpenpuHT 2523, 30.06 2003 r., aHrn. TEKCT.
E-mail: virum@pnpi.spb.ru

Distribution of Temperature and Stress in PIK-3 Fuel Elements
with Uranium-Molybdenum Meat and Aluminum Cladding

A. N. Erykalov
AHHOTauuA

Mony4eHo pacnpegeneHne TemnepaTypbl N0 NONEPEYHOMY CEHEHUIO 4115 HOBOW KOMMO3MLUUK TBaNa
peaktopa UK ¢ ypaH-monnubaeHoBbIM CeEpaEYHMKOM 1 060STOYKOM N3 antoMmMHMEBOTO crnaea. OueHeHbI
TemnepaTypHble AehopMaLnn N HaNPsXKEHWs, BO3HMKaOLWME B TBane npu paboyvem pexnme. AHanus
NnoKasbIBaeT, YTO BO3MOXHO OTCIIOeHME 060MI0UKN OT cepaeyHuKka TBana.

Abstract

We have obtained the temperature distribution over the cross section of the PIK reactor FE's with
uranium-molybdenum meat and aluminum alloy cladding. The strains and stresses, which arise in the FE
during the working cycle have been estimated. This analysis has shown that there is a possibility of the
cladding peeling off the meat.

MpenpuHT Ne 2524, 18.06.2003 r., aHrn. TeKcT.
E-mail: galsams@thd.pnpi.spb.ru
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Algorithm for the Real Structure Design of Neutron Supermirrors
N. K. Pleshanov
AHHOTauunA

BnusHue HenaeanbHOCTEN CTPYKTYpPbl HEMTPOHHbBIX Cynep3epkan Ha UX XapakTepUCTUKU B
HacTosilee BpeMs XOpPOWO M3BECTHO. TeM He MeHee, Npu NPOEKTUPOBAHUWU cynep3epkan
NCNOMb3YTCHA anropnuTMbl, OCHOBaHHbIE HA TEOPUM OTPAXKEHUS OT naearnbHbIX CIIOUCTbIX CTPYKTYP.
B naHHoM paboTe npeanoxeH noaxoa K NpoekTUpoBaHUIo cyrnep3epkar Ha OCHOBE MOAENMPOBaHNSA
pearnbHbIX CTPYKTYp (anroputm MPC) ¢ ncnonb3oBaHneM TOYHbIX YUCITEHHbBIX METOAOB pacyeTta. JT0
NO3BOSISIET YYUTbIBATb 3aKOHbI POCTa U OTpaXkaTefibHble CBOMCTBA peanbHOW CTPYKTYpbl. ANropuTM
MPC 6bin cpaBHeH ¢ anroputmamu ['ykacoBa-PybaHna-begpusoson (FPB) n Xentepa-Myka (XM).
PacueTbl nokasanu, 4yto (a) anroputmbl [P, XM n MPC pgatoT npakTnyecks oguHakoBble MO
oTpaxaTenbHOW CNOCOBHOCTU cynep3epkana npu ycnoBmMM OOAUHAKOBOCTWU KONMMYECTBa CIOEB U
obnactn otpaxeHuna m; (6) anroputm MPC oka3sbiBaeTca 6onee a(ppekTMBHLIM 4NA HECOBEPLLEHHbIX
CTPYKTYp. Ha NpoCTbIX MOAENSX NOKa3aHO, YTO YYET LUEPOXOBATOCTU MEXCITONHbIX rPaHnL, 1 B3aUMHOWN
anpdysum nossonseT cTpoutb 6onee adppekTUBHbLIE cynep3epkana, npuyem agpPeKTUMBHOCTb
anroputma MPC Bo3spacTtaeT ¢ poctom m. [NpoBeaeHbl pacyeTbl, AEMOHCTPUPYOLLNE BNNAHME OLLMBOK
HanbINEHNS TOMLWMH N NOTTOWEHNA Ha oTpaXaTenbHY cnocobHocTb cynepaepkan Ni/Ti.

Abstract

The effect of imperiections of the structure of neutron supermirrors on their performance is well
known. Nevertheless, supermirrors are designed with the algorithms based on the theory of reflection
from perfect layered structures. In the present paper an approach is suggested, in which the design of a
supermirror is made on the basis of its real structure model (the RSD algorithm) with the use of exact
numerical methods. It allows taking the growth laws and the reflectance of real structures into account.
The RSD algorithm was compared with the Gukasov-Ruban-Bedrizova (GRB) algorithm and the Hayter-
Mook (HM) algorithm. Calculations showed that (a) when the parameters of the GRB, HM and RSD
algorithms are chosen so that the supermirrors designed for a given reflection range (m) have the same
number of bilayers, the reflectance of the generated sequences is practically the same; (b) the RSD
algorithm turns out to be more efficient for imperfect structures. It is shown with simple models that taking
rougloness and interdiffusion into account enables more efficient supermirrors to be designed. The effi-
ciency of the RSD algorithm increases with the growth of m. Calculations have been carried out to demon-
strate the effect of fabrication errors and absorption on the reflectance of Ni/Ti supermirrors.

MpenpuHT Ne 2526, 25.06.2003 r., aHrn. TeKcT.
E-mail: pnk@pnpi.spb.ru
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Observation of Collinear Three-Body Nuclear Configurations in Disintegrations
Induced in Tungsten Nuclei by 1 GeV Protons

B. L. Gorshkov, A. V. Kravtsov, N. P. Popov,
V. R. Resnik, N. G. Soboleva, G. E. Solyakin

AHHOTauuA

B paboTte nccnenyotca cobbiTua pacluenneHns saep BonbgBpamMa NnpoToHamu ¢ aHeprmnen 1 3B
¢ nomoulbto metoga (2E, 2V) namepenun. MNonyveHHole TKE ABYyX KOMMMHEaPHbIX AOMNOSTHUTENbHbIX
OCKOIKOB MO3BONAT onpeaenutb napametp e2Z3/ D,, kOTOpbI COAEepXKMT Ha4anbHoe paccTosiHue
D, mexay LeHTpamu ABYX 3aperncTpMpoBaHHbIX OCKOINKOB KOMMMHEAPHOW TPEXTENbHON KOHUTypaLum
B 3aBMCUMOCTN OT OTHOCUTESIbHOM MacChl TPETbEro ManonoABMXXHOIO OCKOJSIKA.

Abstract

Disintegrations induced in tungsten nuclei by 1 GeV protons were studied with (2E, 2V) measurement
technique. Measured TKE values for two collinear fragments were used to determine a parameter
e?z3/ D., which contains an initial distance D, between the centers of two detected fragments of the
collinear three-body configuration as a function of the relative mass of the third slowly moving fragment.

MpenpuHT Ne 2527, 8.07.2003 r., aHrn. TEKCT.
E-mail: kravtsov@rec@3 pnpi.spb.ru

Cuctema peructpauum ans BpeMsinposieTHOro Macc-cnekrpomeTpa

B. Conoesell, J1. Buxapees, M. Konxudaweunu,
B. MapuyeHkos, T. Casenbesa, E. LlynbauHa

AHHOTauuA

B paHHoOM paboTe onucbiBaeTcsa cucteMa permcrpaumm CnekTpanbHOro pacnpegeneHus macc,
co3faHHasa ons 3agad Macc-CneKkTpoMeTpum € pasiyHbIMU UICTOYHUKaMWN NOHU3ALMK, BKITHOYAA UCTOYHUK
NOHU3aLUMN NHOYKTUBHO CBA3aHHOM Mnasmbl.

MpencraBreHbl XapakTEpPUCTUKN AeTeKTopa Ha OCHOBE MWUKPOKaHanbHbIX NMacTuH, GbICTPOro
npegycunnTens, KOMnekTa KapT ouMpPOBKM CNEKTparbHOro pacrnpegeneHms Macc u KOHTponnepa,
BbINoOsIHEHHOro Ha ocHoBe DSP-kapTbl TMS320C6711.

HaHbl 0bume ceBegeHmsa o nporpaMmmMHOM obecneyeHnmn n NpeacTaBeHbl peanbHble CnekTpanbHble
pacnpeaeneHs macc.

Abstract

Paper present the registration system of spectral distribution of ions created for tasks time-of-flight
mass spectrometry.

The characteristics of the detector based upon microchannel plates are submitted, fast preamplifier,
complete set of cards for waveform digitazing of time-of-flight mass spectrum of the ions and VME
controller slot 0 based upon digital signal processor TMS320C6711 are considered.

The general items of information about software are given and the real time of flight spectrum are
presented.

MpenpuHT Ne 2528, 22.07.2003 r.
E-mail: solovei@pnpi.spb.ru
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AneKkTpu4yeckue pnykryaumm, BoidbiBaemMble aecekramm
CTPYKTYpbl TBEpPAbIX Ters

B. UN. Slky6osuy
AHHOTauus

PaccMmoTpeHbl anekTpuyeckne nykTyauum, BbidbiBaeMble 3axBaTOM HOCUTENeN 3apsiaa gedekramm
CTPYKTYpbl TBEPAbIX TeMN. YUTeHbl pasnuyHble pakTopbl hopmmupoBaHus dnyktyaumun. BelumcneH psa
CnekTpoB hryKTyaLUMOHHbIX MPOLIECCOB, CBA3aHHbIX ¢ AedekTamu. MNMonyyeHa popmyna obuero Buaa
Ans cnekTpa dnyKTyaummn Yncna cBoboaHbIX HOCUTENEN B HEMETannax, Bbl3aBaHHbIX 3aXBaTOM HOCUTENEN
AedekTaMm CTPYKTYpbI.

Abstract

There have been considered electric fluctuations causing by capture carriers of the charge by defects
of the structure solids. Different factors forming fluctuations have been accounted. There have been
calculated some spectra of fluctuational process connected with defects. There have been obtained
general form formula for spectrum fluctuations of number free carriers in nonmetals caused by capture
carriers defects structure.

MpenpuHT Ne 2529, 17.07.2003 r.
E-mail: khavronin@pnpi.spb.ru

Forward-Angle Differential Cross Sections of n'p Charge Exchange
Scattering in the Momentum Range from 417 to 710 MeV/c

D. E. Bayadilov, Yu. A. Beloglazov, E. A. Filimonov, M. R. Kan, N. G. Kozlenko,
S. P. Kruglov, I. V. Lopatin, D. V. Novinsky, A. K. Rad’kov, V. V. Sumachev

AHHOTaUusA

N3mepeHbl anddepeHymanbHblie Ce4eHUs peakLmm T-p — 1N Ans yrinoB paccesiHns, 6nmnskmx K Hy o
rpagycoB. QKCNEPUMEHT BbINOSTHEH HA T-ME30HHOM KaHarne cuHxpouuknoTpoHa NMUA® B MaTtumHe npu
AECSATU 3Ha4YEHNAX MMNYybCca HaneTarLwmx T-Me30HoB B AnanasoHe o1 417 o 710 MaB/c. iamepeHus
BbIMOJSTHEHbI C NOMOLLbIO co3aaHHoro B NMNA® n°-Mme30HHOro cnekTpomeTpa nyTem perncrpaymm obomx
doToHOB OT pacnaga n° — 2y. [pnBegeHo onucaHne aKCnepuMeHTanbHOW yCTaHOBKM, U NpeacTaBeHbl
pesynbTaTbl USMEPEHUN.

Abstract

Differential cross sections of reaction n-p — n°n are measured for forward scattering angles. The
experiment is carried out at the pion channel of the PNPI synchrocyclotron in Gatchina at ten momenta
of incident pions in the range from 417 to 710 MeV/c. Measurements were made using the PNPI
n’spectrometer by detecting both photons from the decay n°— 2y. A brief description of the experimental
setup is given, and results obtained are presented.

MpenpuHT Ne 2530, 17.07.2003 r., aHrn. TEKCT.
E-mail: lopatin@pnpi.spb.ru
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OpraHusauumsa amnnuTyaHo-BpeMeHHbIX uamepeHun B VME-ctaHpgapTe
B 3CMepuMeHTe No U3MepEeHUIo raMmmMa-crekTpa npu 6eta-pacnage

B. Conoeeti, M. Konxudaweunu, B. Map4eHkos, T. Casenbeea, P. Xaghusoe
AHHOTaUusA

B npeactaBneHHoun paboTe onucbiBaeTcs cuctema, obecnevnBarwlias AByxnapameTpoBble
aMnNUTYOHO-BPEMEHHbIE N3MEPEHUS U NpeAcTaBnsaowas cobon annapaTtHO-NPOrpaMmMHbIA KOMMMEKC
Ansi aBTOMaTuU3aummn 3KCNepuMeHTa Nno U3MEPEHUID raMma-crnekTpa npu 6eTa-pacnage HerWTpoHa.
N3meputenbHas cuctema nosiHOCTbIO BbinofniHeHa B VME-cTaHgapTe ¢ Mcnonb3oBaHWEM TOJSIbKO
VME-moaynen, Bxoasawmx B nepedeHb npubopHon nporpammbel OASP OHU MNAD PAH,
n obecneymBaeT ngeHTMdMKaLmo npouecca pacnaga HenTpoHa no Tpuo {e,p,y}, rae e — nipopmayms
B ‘€’-afIeKTPOHHOM nrieye (Bpemsi, aHeprus), p — UHopmMmauusa B ‘p’-NpOTOHHOM nneye (Bpemsl), rae
y — UHpopMauusa B ‘y’-ramma-nnede (Bpemsi, dHeprud, Homep getektopa). Pukcaumns omsanyeckmnx
YyCrOBMA M NapamMeTpoB U3MEPEHNSA OCYLLECTBAAETCA Ha eAMHON AN 3NIEKTPOHHOrO U MNPOTOHHOO
KaHanoB BPEMEHHOW LUKane Ha NpoTSXKeHUN BCEro SKCNepuMeHTa.

Abstract

The system used for automation of experiment to measure of gamma spectrum in neutron beta decay
was described. The system provides 2-fold amplitude-timing measurements and comprises the complete
functional installment. Measurement system use only VME-modules, developed under Instrument Pro-
gram, and provides identification of gamma decay by a trio of {e,p,y}, where e is information in ‘e’-
measurement channel (timing, energy), where p is information in ‘p’- measurement channel (time), where
y is information in ‘y’-measurement channel (timing, energy, detectors number). All channels
(for electron, proton and gamma) use the same global time during all data taking.
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MOHVITOpVIpOBaHVIe NMPOTOHHbLIX NYYKOB NP U3MEepPeHnun
NOJIHbIX CEYEeHUN AeNneHnsa aTOMHbIX A0ep

B. I'. Boe4eHko, J1. A. BatwHeHe, FO. A. Naepukos, A. A. Komos, B. N. Myp3uH,
B. B. lNonsikoe, C. U. Tpyw, O. 5. ®edopoe, FO. A. YecmHoes,
A. B. llleed4ukos, A. U. LlJemkoeckul

AHHOTaUus

MpuBegeHo onucaHme MOHUTOPUPYHOLLEN CUCTEMBI, UCNOSb30BAHHOW AN onpedeneHnsa notoka
NPOTOHOB Yepes uccregyemble MULLEHM B AKCMEPUMEHTAX MO U3MEPEHMIO NMOJSTHbIX CEYEHUI OeNeHns
aTOMHbIX agep npoToHamu B ananasoHe aHepruin 200+1000 MaB Ha cuHxpouuknoTpoHe NMNAD PAH.
[MoTOK NPOTOHOB NMpPK MHTEHCMBHOCTM NMyyka okono 107 ¢! onpeaensancsa kak NnponsBefeHne KonmyecTea
3aperMcTpuUpoBaHHbIX akTOB AeSieHUs aTOMHbIX S4ep KannbpoBOYHON MULLIEHN HA HOPMUPOBOYHLIN
KO3 PULUMEHT, KOTOPbIN N3MEPSNCA B XO4e KanmbpoBOYHOM npouenypbl NpyY MHTEHCMBHOCTU My4dKa
nopsigka 10° ¢’ ¢ nomoLlpbo Teneckona CUNHTUNNALMOHHBIX CHETYMKOB. B kavecTBe kKannbpoBOYHOW
MULeHn 6bin BbiGpaH 28U, nmetowmnn gocTaTodHO GOMblUOe CevYeHne AeneHus, YTo no3Bonunnio
NPOBOAUTb U3MEPEHUS HOPMUPOBOYHOIO KO3 PULUMEHTa C TOYHOCTBIO He xyxe 3%. Mcnonb3oBaHue
OLHOW M TOM e KannbpoBOYHON MULLIEHWN 4111 MOHUTOPUPOBAHUS Ny4YKa NPy N3MEPEHNN SHEPreTUYECKMX
3aBUCUMMOCTEN CeYEeHN feneHnst pasnnyHbIX SAep NPaKTUYECKN UCKITHYUITO CUcCTEMaTUYecKmne oLINGBKN.
KoHTponb CTabunbHOCTU MOHUTOPA OCYLLECTBIANCA NOCPEACTBOM perncrpaumm cobbiTnin ynpyroro
pPpP-paccesHms Ha NOSINATUIEHOBON MULLIEHN C MOMOLLbIO ABYXMEYEBOro Teneckona CUMHTUMNALMOHHBIX
CYETYMKOB.

Abstract

The monitor system used for absolute measurement of the number of protons in the experiment on
total fission cross section measurement is described. The experiment was performed for 200+1000 MeV
energy range of incident protons at the Petersburg Nuclear Physics Institute synchrocyclotron of the
Russian Academy of Sciences. According to the method used, measuring of the number of protons
at intensity around 107 s was fulfilled by means of counting of the nuclear fission events that take place
in the special calibration target. To define the number of protons the value of fission events was multiplied
by the calibration coefficient that was determined experimentally as the ratio of the quantity of protons to
one of fission events when the proton beam intensity was of the order of 10° s”'. Protons were directly
counted with the scintillation counter telescope. Having large fission cross section, 28U was selected as
the calibration target. To get the accuracy of 3%, the calibration procedure usually took about three
hours run of the accelerator operation. The calibration target was the same for all fission cross section
measurements for different atomic nuclei. This circumstance really allows us to exclude systematic
uncertainties in the energy behaviour of the fission cross sections. To verify the monitor stability the
events of elastic proton scattering by CH, target has been detected also.
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Investigation of nuclides of astrophysical interest at mass
numbers A=81, 85 and 86

G. K. Vorobjev, A. Kankainen, J. Ayst(), S. A. Eliseev, W. Huang,
J. Huikari, A. Jokinen, A. Nieminen, Yu. N. Novikov, H. Penttila,
A. V. Popov, S. Rinta-Antila, H. Schatz, D. M. Seliverstov

AHHOTaUus

Ha yctaHoBke IGISOL YHuBepcuteTta Jyvaskyla uccnegosancs pacnag HyknuaoB 8'Y, &Nb, &Zr,
%Mo n ®Nb, npeacraBnsaoWMX MHTEpec Ana actpoduamndeckoro rp-npouecca. O6HapyXeHO HoBoe
n3omepHoe coctosiHue B #Nb ¢ T, = 3.3 ¢. Hawwu gaHHble He NoATBeEPXAAKT CyLleCTBOBaHUSA
nsomepHoro coctosHusa *®*Nb ¢ T,, = 56 ¢, o KoTopom coobuianock paHee. ViaMepeHHble 3Ha4eHNs
nepunogoBs nosiypacnaga OCHOBHbIX U UIBOMEPHbIX COCTOSHWIA HYKITMA0B Ha NyTU rp-npoLecca HaxoasaTcs
B XOpOLIEeM cornacum ¢ M3BECTHbIMU BennymHamu. OnpegenéHHble B pesynbTtaTe U3MepeHui
KO3hpULMEHTLI BHYTPEHHEN KOHBEPCUN M30MepHOro nepexoaa ¢ aHepruen 190.5 kaB B &'™Kr MoxHO
00bAcHUTL Npumecbto E3 n M4-mynbTnnonsHocTen. MIsamepeHHble 3HaYyeHns BEPOSTHOCTEN BETBEWN
BHYTPEHHero pacnaga (BHyTpeHHe KOHBEPCUMM U raMMa-nepexoaa) No3BoAT onpeaeniuTb BePOSiTHOCTb
3axBaTa 3f1eKTPOHa OCHOBHbIM COCTOsiIHMEM 8'Br n cKopocTb MHBEPCHONO HEWTPWUHHOrO 3axBaTa.
lMonyyeHHoe Hamu 3Ha4veHue log ft HeMTpUHHOro 3axBaTa elle 6onee ycunuBaeT aprymMeHT B NosSib3y
BblObOpa Hyknnaa 8'Br B kauecTBe AeTekTopa Anst pernctTpaumm CoNHeYHbIX HEUTPUHO.

Abstract

The decay properties of exotic nuclides with the mass numbers A=80 close to the Z=N line, have been
investigated. The main attention has been paid to data of an astrophysical importance. The experiment
was performed at the Jyvaskyldisochronous cyclotron. The beam of *2S and the targets of **Fe and "Ni
were used to produce the nuclides far from the stability line. IGISOL-system was used to separate the
reaction products. The clean background conditions for measurements were provided by ELLI-spec-
trometer, which transports electrons to remote detection area. The decay of nuclides 8'Y, 8Sr, 8Nb,
87r, 8Mo and 8Nb has been studied. Most of them are situated at the rp-process path. A new isomeric
state with a half-life of 3.3 s has been observed and identified as belonging to 8°Nb. This new isomer
should be taken into account in rp-process network calculations. We have not confirmed the existence
of isomeric state with a half-life 56 s in nuclide 8Nb. The measured half-lives for the ground and isomeric
states of nuclides at the rp-process path are in agreement with the known values.

The measured ICC values for 190.5 keV isomeric transition in 8™Kr could be explained by a mixture
of E3 and M4-multipolarities. Since this isomeric state is considered as a daughter nuclide in the neutrino
capture on 8'Br, the accurately measured rates for internal transition from 8'™Kr have been used for
neutrino capture rate estimation. Our result on the log ft value for this capture strengthens the conclusion
that 8'Br could be considered as a good candidate for solar neutrino flux measurements.
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Inverse Kinematics Experiments on Disintegrations of 28U Induced by Protons
in Combination with (2E, 2V) Measurements

L. N. Andronenko, M. N. Andronenko, V. D. Domkin, B. L. Gorshkov,
A. V. Kravtsov, V. R. Resnik, G. E. Solyakin

AHHOTauun

B cBa3n ¢ nybnvkaumen akcnepuMMmeHTanbHbIX AaHHbIX O paclwienneHun saep 28U c aHepruen
1A 3B Ha XraKkoBogopOAHOW MULLIEHW MPOBOAUTCA UX CPaBHEHWE C MNoNy4YeHHbIMU B [[aT4nMHe JaHHbIMK
O pacLuenneHnn B TOHKOM MyweHu agep 238U nporoHamu ¢ aHeprueni 1 9B npu ucnonb3oBaHun metoaa
(2E, 2Y)-namepeHnn gnsa AByX AOMNOMHUTENbHbLIX OCKOJNIKOB. KpomMe TOoro, cpaBHMBalTCA
n3otonunyeckme pacnpegenenuna onga pyouausa (Z=37) n uesuns (Z=55), msmepeHHble B HE3aBUCMMOM
SKCMNepuUMeHTe.

Abstract

In connection with recently published experimental data on 23U disintegrations with energy
1A GeV on a liquid hydrogen target these data are compared with those obtained in Gatchina for 238U
disintegrations induced by 1 GeV protons using (2K, 2V) measurement technique for fragment detec-
tion. The inverse kinematics isotopic distributions for rubidium (Z=37) and cesium (Z=55) are compared
also with those measured in direct kinematics.
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Holomorphic Currents and Duality in N=1 Supersymmetric Theories
Andrei Johansen
AHHOTauunA

TBUCTOBaHHbIE CYyNEPCUMMETPUYHbIE TEOPUU, ONPeeNeHHbIe Ha NPOU3BELEHNN OABYX PUMAHOBBIX
noBepxHocTer, 0bragatoT HerokanbHbIMU rosTIoMOPdHbIMKU Tokamy B BPCI koromonorun. FlonoMopdgHble
TOKW OEMCTBYIOT Kak BEKTOPHbIE MO Ha KuparnbHoe Korbuo. OnepaTopHble pasnoXeHus Npon3seaeHnin
9TMX TOKOB MHBAPUaHTHbI OTHOCUTENBHO rPYMMbl NIEPEHOPMUPOBOK C TOYHOCTLIO A0 BPCT-TOYHbIX YrEeHOB.
B KOHTeKkcTe anekTpoMarHUTHOW AyanbHOCTM anrebpa ronomMop@dHbIX TOKOB M3oMopgdHa
COOTBETCTBYIOLWEeN anrebpe B gyanbHON Teopun. [0na TOKOB, acCOUMMPOBAHHbLIX C rnobanbHbIMU
CUMMETPUAMN, 3TOT U30MOPU3M cnegyeT M3 yCriOBUIK CLUMBKM aHOManuin rnobanbHbIX TOKOB.
M3omopdusm mexgy onepaTtopHbIMU Pa3foXeHUAMN TOKOB, COOTBETCTBYHOLUUX HENTMHENHbBIM
npeobpasoBaHUAM KMparbHbIX Cynepnosnen, HaknagbiBaeT HeTpMBUarnbHbIe YCOBUSA Ha Npeobpa3oBaHnst
AyanbHOCTY KMpanbHOro Konbla. B cynepcMMMeTpUYHbLIX TeopUsx ¢ kanmbposoyHou rpynnoin SU(N ) n
mMatepuen B pyHOAMEHTaNbHOM U NPUCOEANHEHHOM MNpeacTaBreHusx 3TU YCIOBUSA COrnacyTcs C
npeobpasoBaHMeM LyaribHOCTU, NpeanoXxeHHbIM KytacosbiM, LLBummepom n Canbeprom.

Abstract

Twisted supersymmetric theories on a product of two Riemann surfaces possess non-local holomorphic
currents in a BRST cohomology. The holomorphic currents act as vector fields on the chiral ring. The
OPE’s of these currents are invariant under the renormalization group flow up to
BRST-exact terms.In the context of electric-magnetic duality, the algebra generated by the holomorphic
currents in the electric theory is isomorphic to the one on the magnetic side. For the currents corresponding
to global symmetries this isomorphism follows from 't Hooft anomaly matching conditions. The isomor-
phism between OPE’s of the currents corresponding to non-linear transformations of fields of matter
imposes non-trivial conditions on the duality map of chiral ring. We consider in detail the SU(N ) SQCD
with matter in fundamental and adjoint representations, and find agreement with the duality map pro-
posed by Kutasov, Schwimmer and Seiberg.
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N3mepeHue cBA3bIBaHUA KIeTKaMu APOXKen MOHOB TAXKernbIX MeTannos
Ha P®-cnekTpomMeTpe NOofTHOro oTpaxeHus

E. M. Kopomkux, A. B. Cycnoe, U. H. Cycnoea

Abstract

Nowadays radioactive and heavy metal wastes utilization is becoming more and more important. In this
paper the TXRFS method is used for quantitative determination of the ability of microorganisms to bind
ions of the heavy metals, e.g., of strontium and cesium.

The results of measurements show that the nature yeast strain could be used for bioremediation of
industrial wastes solutions polluted by salts of the heavy metals. These results could be a foundation for
developing new technology for the concentration of the heavy metals from the nature and industrial
wastes.

AHHoOTauus

YTunusauma paanoakTUBHbIX 3arps3HEHUI A U OYMCTKa OKpy»Katollel cpefbl C MOBbILEHHbIM
cofepkaHunem corneii TsxernbiX MeTannoB CTaHOBUTCA celivac Bce boree 1 6ornee akTyanbHo 3aaajeil.
B aToit paboTte ucnonb3yetca metogq TXRFS aona Konu4ecTBEHHOro onpeaeneHust cnocobHOCTy
MUKPOOPraHM3MOB CBSA3bIBaTb UOHbI TSXKENbIX METanmnoB Ha NpuMepe CTPOHLIUA U Lie3us.

PesynbTaTbl U3MepeHuii NoKasbIBatoT, YTO LUTAMM APOXOKEN, MONYyYEHHbI U3 NPUPOAHOro U30NATa,
MOXET OblITb MCMOMb30BaH A1 O4YUCTKN MPOMbILLIIEHHBLIX CTOKOB, COAEPXaLLMX COMNMU TSXKENbIX MeTarnnos.
3T pesynbTaTbl MOryT ObiTb MCMOMb30BaHbl AN Pa3BUTUSA HOBOW TEXHOMOTMUWU KOHLEHTPUPOBAHUS
TSXKenNbIX MeTanmnoB B NPUPOAE U N3 MPOMbILLMEHHbIX CTOKOB.
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Facility for Neutron Multiplicity Measurements in Fission

A. S. Vorobyev, V. N. Dushin, F.-J. Hambsch, V. A. Jakovlev, V. A. Kalinin, I. S. Kraev,
A. B. Laptev, D. V. Nikolaev, B. F. Petrov, G. A. Petrov, V. I. Petrova, Y. S. Pleva,

O. A. Shcherbakov, V. I. Shpakov, V. E. Sokolov, T. A. Zavarukhina

AHHOTaUus

MpvBeaeHbI ONMCaHMS KCNIePUMEHTArNbHON YCTaHOBKM AN USMEPEHUS MHOXXECTBEHHOCTU HETPOHOB
AeneHvs 1 npoueaypbl 06paboTku AaHHbIX, a TakKe NepBble pe3ynbTaTbl aHanmn3a nonyyYeHHbIX AaHHbIX
Aans 252Cf. C noMoLLbio ONUCbIBAEMON YCTaHOBKM ANS KOHKPETHOro akTa AeneHusi OQHOBPEMEHHO C
YMCITOM HENTPOHOB, UCMYLLEHHbIX Ka)XAblM M3 KOMMNIMMEHTAPHbIX OCKOMKOB, MOrfun 6biTb
3aperncTpupoBaHbl KUHETUYECKNE SHEPTUM NETKOTO M TSXKENOro 0CKOSKoB. [MpeanoxeHHas npoueaypa
06paboTkM AaHHbIX NO3BOMSIET BOCCTAHABNUBATbL Kak pacnpefenieHns OCKONKOB NO Macce W
KWHETUYECKOW SHEeprum Ao MCNyckaHWs HENTPOHOB, TaK U camMu UCTUHHbIE pacrnpeneneHus
MHOXECTBEHHOCTUN HENTPOHOB.

Abstract

The description of an experimental set-up for neutron multiplicity measurements and its specific data
processing procedures are presented together with some results for 252Cf(sf). With this experimental set-
up the light and heavy fission fragment kinetic energies for every fission event can be registered simulta-
neously with the number of prompt neutrons emitted by each of the complementary fission fragments. The
proposed data processing makes it possible to perform the reconstruction of pre-neutron fission fragment
masses and kinetic energies as well as the initial neutron multiplicity distribution.
PACS: 25.85.Ca, 27.90.+b, 21.10.Gyv, 29.40.Mc
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Nuclear Fission Identification in Disintegrations of Heavy
and Medium-Heavy Nuclei

L. N. Andronenko, M .N. Andronenko, V. D. Domkin, B. L. Gorshkov,
A. V. Kravtsov, Yu. T. Mironov, V. R. Resnik, G. E. Solyakin

AHHOTaUusA

[MpoBeaeHo aeTanbHOE CpaBHEHUE cedeHnin 0bpasoBaHna SgepHbIX parMeHTOB B 3KCNepUMeHTax
C NpsiMmon n obpaTHOW KMHEMATUKOW. [na pasgeneHnsa codbiTui SA4EPHOro AenieHnst U caTensIMTHbIX
NPoLLECCOB NPeasioKeHO UCMNOoMb30BaTh B 3KCMEPUMEHTAX C NpsiMON KnHemaTukon metop (2E,2V)
n3mepeHun sBmecto metoaa (2E) nsmepeHuin.

Abstract

Detailed comparison of the nuclear fragments formation cross sections measured in experiments with
direct and inverse kinematics is carried out. In order to distinguish the fission reaction from satellite
processes in direct kinematics experiments it is proposed to use the (2E,2V) measurement method
instead of the (2E) one.
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HEUTPOH-ON®PAKUMNOHHBLIE U CUHXPOTPOHHDIE
PEHTTEHOIrPA®UYECKUE UCCINTEAOBAHUA MATHUTHOIO U
CTPYKTYPHOI'O YNOPAOOYEHUA B KBASUOBYMEPHOM KBAHTOBOM
AHTUOEPPOMAIHETUKE Eu,CuO,

C. B. raepunoe, B. I1. [NTnaxmut, A. 6. Cmpamunamoe, C. H. bapuno

AHHOTaUuA

BbINOMHEH CUMMETPUYHBIA aHann3 BO3MOXHbIX TUMOB ynopsgoveHus cnunHoB (S = 1/2) Cu? B
KBa3nOBYMepHbIX KBaHTOBbIX MarHeTukax R,CuO, co cTpykTypoii Tuna T. Peanusyownecs B H1X ABe
CMUHOBbIE CTPYKTYPbI ONMUCHIBAIOTCS HENPUBOAUMbIMK NpeacTasneHusamu T, (Eu,Cuo,) n 1, (Pr,CuO,)
rpynnbl BonHoBoro BekTopa {K,,}, npuyem B ynopsgoyeHve BoBneYeHbl ABa nyya 3sesabl. [yTem
OXMaXXgeHusl B MarHUTHOM Nore U3 TeTparoHanbHomn asbl B pombuyeckyto nony4deH kpuctann Eu,CuO,
6e3 CTPYKTYpHbIX 4BONHMKOB. [1poBefeHHbIE B HEM HENTPOH-ANPaKUMOHHbIE UCCreg0BaHMs NO3BOSTUN
onpenenuTb CyLeCcTBYOLWY MogMdmrKaLmMo CIMHOBOW CTPYKTYPbI 1 ee NoBeAeHNS B MarHUTHOM none
Bcrneacteme HapyweHna (~10* maB) komneHcaymm 06MeHHOro B3auMogencTBms Mexay niioCKoCTAMMU
CuO,. MeTogom aAndpaKLm CUHXPOHHOTO PEHTIEHOBCKOIO U3ITy4EHNS C BbICOKM Pa3peLLeHnem nokasaHo,
4YTO B poMOBUYeCckon hase CyLLeCTBYET NLLb BIVKHUIK NOPSA0K CMELLEHMIA MOHOB. [1pn 3TOM B 6a3ncHom
NIIOCKOCTU (XYy) CYLIECTBYIOT OrpaHnYeHHble obnactn, B TO BPEMS KakK BAOSIb OCUM Z OrpaHUYeHus
OTCYTCTBYIOT, 1 BAIVXKHMIA NOPALOK XapakTepudyeTcsa AnuHon koppensauyun. Oba xapakTepHbiX pa3mepa
coctasnstoT okosio 1000 A. Beilwe TemnepaTypbl nepexofa CyLecTByeT ABYMEPHbIN BAVKHUI NOPAA0K
C AJNIMHOW Koppendauun BAOMb Z NOpsiAKa napameTpa a4enku.

Abstract

It is shown that the symmetry allows two types of the Cu?* spin (S = 1/2) ordering in the quasi 2-D
quantum magnets R,CuO, with the T crystal structure. They are described by irreducible representations
1, (Eu,Cu0O,) and 1, (Pr,Cu0,) of the wave vector star {K,.} group, with two arms being involved. By
means of cooling in magnetic field through the tetragonal-orthorhombic transition a crystal of Eu,CuO,
without structural twins has been obtained. The neutron diffraction studies that have been carried out on
this crystal have established modification of the spin structure as well as its behaviour in magnetic field
due to appearance of the interplane exchange interaction (~10* meV) caused by the orthorhombic
distortions. By means of synchrotron X-ray diffraction of high resolution it is established that two types
of short range order of the atomic displacements exists in the orthorhombic phase. There exist finite
regions in the basal plane xy, while the along z axis there are no boundaries, and the short-range order
is characterized by a correlation length. Both characteristic dimensions are about 10° A down to 20 K.
There are quasi 2-D orthorhombic flucluations in the tetragonal phase with the correlation length of the
order of lattice parameter.
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ISOSCALING OF SPALLATION PRODUCTS
FROM p(1 GeV)+A INTERACTIONS

M. N. Andronenko, L. N. Andronenko, W. Neubert
AHHOTaUusA

B paboTe aHanm3npyloTCsa aKCnepuMeHTasnbHble AaHHble, coaepXaLyme N30TONMYECKN pa3peLleHHble
nNpoayKTbl rnyboko Heynpyrmux pacwenneHnin agep ot Fe go Cs noa AercTBMEM NPOTOHOB C 3HEPruen
1 3B. HangeHo, 4To OTHOLIEHMS BbIXOAOB M30TOMOB, KMAacCUULUNMPOBAHHbLIX MO pa3HOCTM 4yuchna
HENTPOHOB, COrMNacyTCHA C COOTHOLLIEHUSIMW, NOSTYYEHHBIMU B NPUOBAMKeHNN 60MbLLIOro KAHOHNYECKOro
aHcambns. [1ns pacCMOTPEHHbIX AaHHbIX MPOAEMOHCTPMPOBAHA HE3aBUCUMOCTb SAEPHBIX M30TOMHbIX
TemnepaTtyp OT Maccbl saapa-muweHun. [pegnoxeH 06006WEHHbIN W30TOMUYECKUN CKEWSUHT,
YUYUTbIBAOLWKNA pa3finyHble HYKITOHHble cOCTaBbl pacwennsawownxca agep. O6cyxapatTcsa
MoaMpUUMpoOBaHHbIE NapamMeTpbl N30CKENUSTUHIA U NX (PU3NYECKNA CMbICHT.

Abstract

An analysis of experimental data consisting of isotopically resolved spallation products from 1 GeV
proton-nucleus interactions with targets from Fe to Cs is presented. It was found that the yield ratios of
isotopes classified by the difference of the neutron numbers are compatible with relations derived in the
grand canonical approach. The independence of isotopic temperatures on the target mass was demon-
strated for spallation products. An ‘unified’ isoscaling is proposed which takes into account different
nucleonic compositions of the emitting sources. Modified isoscaling parameters are proposed and their
physical meaning is discussed.
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ISOSCALING IN LOW- ENERGY BINARY FISSION

M. N. Andronenko, L. N. Andronenko, W. Neubert

AHHOTaUus

B paboTte paccmaTpuBalOTCA OCHOBHbIE CBOMCTBA U3OTOMUYECKOro CKEWnuHra, Habnwogaemoro B
peakumnsax HU3KO3HepreTudeckoro geneHunsa agep. Ha ocHoBe aHanuia danna gaHHbix ENDF-349
BNepBble AEMOHCTPUPYETCHA 3aBMCUMOCTb NMapameTpoB uaockennuHra ot N/Z genswmxca agep.
MpennoxeHo mMoanUUMPOBaHHOE BblipaXeHne Ans U30CKEWNUHra, No3BonsiLllee NpoBOAUTL
CPaBHUTENBHOE N3YYEHNE XapaKTEPUCTUK OENALLUMXCHA CUCTEM NPOU3BOSIbLHOIO HYKITOHHOIO COCTaBa.

Abstract

Basic properties of isoscaling, observed in low-energy fission processes, are considered. At the first
time, the dependence of the isoscaling parameters on N/Z of the fissioning nuclei is demonstrated
by an analysis exploring the data file ENDF-349. A modified relation for isoscaling is proposed which
allows comparative studies of special features in fissioning systems with arbitrary nucleonic compositions.
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MEASUREMENTS OF THE TOTAL AND DIFFERENTIAL CROSS SECTIONS OF THE
REACTION - p —»nn USING THE POLYETHYLENE TARGET AND THE CRYSTAL
BALL DETECTOR

N. G. Kozlenko. V. V. Abaev, V. S. Bekrenev, S. P. Kruglov,
A. A. Kulbardis, I. V. Lopatin, A. B. Starostin, B. Draper,
S. Hayden, J. Huddleston, D. Isenhower, C. Robinson,
M. Sadler, C. Allgower, R. Cadman, H. Spinka, J. Comfort,
K. Craig, A. Ramirez, T. Kycia (deceased), M. Clajus,

A. Marusic, S. McDonald, B. M. K. Nefkens
N. Phaisangittisakul, S. Prakhov, J. W. Price, W. B. Tippens,
J. Peterson, W. D. Briscoe, A. Shafi, I. Strakovsky,

H. Staudenmaier, D. M. Manley, J. Olmsted, D. Peaslee,
N. Knecht, G. Lolos, Z. Papandreou, I. Supek, I. Slaus,
A. Gibson, D. Grosnic, D. D. Koetke, R. Manweiler,

S. Stanislaus (Crystal Ball Collaboration)

AHHOTaUuA

MpeactaBrneHbl pe3ynbTaTtbl N3MepPeHus MoSHbIX U AnddepeHumanbHbiX CeYEeHUNn peakumn
TP —nNn, nonydeHHble B 2002 r. konnadopauyuen «Crystal Ball». 9kcnepymeHT Obin BbINOMAHEH C
ucnonb3oBaHnem aetektopa «Crystal Ball» Ha nonuatuneHosoi (CH,) muieHun; 4Tobbl MCKNOUMTL
BKMNag paccesiHus Ha sapax yrrepoga, coepxalmxcs B NosiMaTUIIEHOBON MULLEHW, MPU KaXK4oM
UMMynbLce NPOBOAUIIUCH LOMOMHUTENbHbIE U3MepeHnsa Ha yrnepogHoun (C) muweHn, n pesynbtat
nosnyyancs pasHoCTHbIM MeToAoM. Pe3dynbTaTbl MO NOMHLIM CEYEHUSM CPaBHUBAKOTCS C U3MEPEHNSAMN,
BbIMOSTHEHHLIMU paHee Ha XWOKOBOAOPOAHON MULLEHM C UCMOMb30BaHMEM 3TOrO Xe AeTekTopa, a
TaKke ¢ AaHHbIMU pYruX 3KCNepuMeHTOB.

Abstract

Data on the total and differential cross sections of the reaction n-p — hn, obtained in 2002 by the
Crystal Ball Collaboration, are presented. The experiment was carried out using a polyethylene target
(CH, — C subtraction method) and the Crystal Ball detector at the AGS accelerator of Brookhaven
National Laboratory. The results on the total cross sections are compared with measurements on the
liquid hydrogen target using the same detector and also with other experiments.

MpenpuHT Ne 2542, 22.12.2003 r., aHrn. TeKCT.

E-mail: lopatin@hnpi. spb.ru
kozlenko@pnpi.spb.ru

30



Double-peak Specific Heat Feature in Ffrustrated Antiferromagnetic Clusters
A. V. Syromyatnikov, S. V. Maleyev

AHHOTaUus

Wccnenyetca npyvpoda ABYXNUKOBOW CTPYKTYPbl TEMSIOEMKOCTU KaroMe knactepoB. [Mpyn nomoLym
YMCMEHHOM AMaroHanunsauum nogpobHO paccMaTpmBaloTCA CBOMCTBA Knactepa, cogepaiyero 12 cnvHoB.
[MpennoxeHbl NPOCTble MOAENM, AenatoLme NOHATHOW NPUYNHY NOSIBIIEHNS HA3KOTEMMEPaTYPHOro nuka
npu T < A(roe A— BenuyriHa CNMHOBOM LLIENK) B Ciy4ae 3Toro KnacTepa, a Takxe Knacrepos borbLuero
pa3mMmepa, M3y4eHHbIX paHee. [okasaHo, YTO ObICTPbIV POCT MAOTHOCTU COCTOSAHWIA HaA LLENbio NpUBOANT
K BO3HWKHOBEHMIO 3TOro Nuka. bnarogaps atmm mogensam yaaeTca NoHATb NPUYnHY cnabon 3aBMCMMOCTH
OT NMONgA HU3KOoTeMNepaTypHOro nuka. PaccMoTpeHbl Takke CIMHOBAast BOCNPUMMYMBOCTb M QHTPOMUA.
O6cyxparTca cnyvam opyrux pyCTpMpOBaHHbIX CUCTEM.

Abstract

We study the nature of the double-peak specific heat structure in kagome clusters. That containing
12 spins is considered thoroughly by numerical diagonalization. Simple models are proposed revealing
the low-T peak nature at T,< A( Ais the spin gap) in this case and in those of larger clusters studied so
far. We show that the rapid increase in density of states just above the spin gap gives rise to this peak.
These models establish the reason for the weak magnetic field sensitivity of the low-T peak. Spin suscep-
tibility and entropy are also considered. Our discussion could be appropriate for other frustrated antifer-
romagnetic systems too.
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ON CRUEL MISTAKES IN TNE CALCULATION OF MULTI-LOOP SUPERSTRING
AMPLITUDES, THE AMBIGUITY OF THE MODULAR INTEGRAL AND THE INTE-
GRATION OVER THE MODULE SPACE

G. S. Danilov
AHHOTALUMA

[MokaszaHa OWMOOYHOCTb LWKMPOKO pacnpoCTpPaHEHHbIX NpeacTaBNeHUN U BblIABMEHDI
dyHOaMeHTanbHble OLIMOKN NPY BbIYUCNIEHNUM MHOTONETMAEBLIX aMNNUTY B TEOPUN CynepcTpyH. [aHbl
npaBuIibHbIE BblYMCEHUS. [TokasaHo, 4To B paboTax Verlindes naHavanbHO coaepXuTcs kKapanHanbHas
owmnbka B npouenype ukcaummn Kanmbposku. YkasaHHas ombKa NpucyTCTByeT B nocrenyowmx pabortax,
B TOM 4ucne, B HeaaBHuX. [lposicHeHa mMoaynsapHas CUMMETPUS MHOMoneTneBbIX CynepCTPYHHbIX
aMmnnnTyq, Npy 3TOM nokasaHa owmMbo4YHOCTb NpeabIayLmx rmnoTtes. lNokasaHo, YTo nHterpan bepesnHa
no 6030HHBIM N (PEPMUOHHBIM MOAYNAM COAEPXUT HeonpeaeneHHOCTb MO OTHOWEHU K
HepacLlenneHHbIM npeobpasoBaHMaMm, T. €. npeobpasoBaHUaM, NpuMeLllnBaloWMM HPEPMUOHHLIE
nepemMeHHble K 6030HHbIM. B 4aCTHOCTH, U3-3a CUHIYNIAPHOCTEN NO MOAYNSIPHBIM NEPEeMEHHbIM B KaXK40M
CMNUHOBOW CTPYKTYpE MHTEerpan MoXeT CXOANTLCH UMM PpacXoAnTbCH B 3aBUCUMOCTU OT UCMONb3YyeMbIX
nepemMeHHbIX. Takum 06pa3om, BONPeKN HauBHbIM OXXMOaHMUSIM, MHOrOMeTreBbIE aMNIMTYabl cogepxat
HeonpeaeneHHOCTb. TeM He MeHee, yKazaHHasa HeonpeaeneHHOCTb NOSTHOCTBIO yCTpaHseTcda Tpebosa-
HUEM COXpaHEHMS NoKasnbHbIX cCUMMeTpUA amnnntyabl. B cxeme Verlindes ato TpeboBaHue, B 4aCTHOCTH,
BKI1HOYAEeT yCrioBME He3aBMCMMOCTW aMnnnTyabl OT NOSA rpaBuTUHO. Ha npaktuke ycTtpaHeHue
HeonpeaeneHHOCTN B YKa3aHHOW CXxeMe AOCTUraeTca nepexogoM K CyrnepkoBapmMaHTHOM KanmbpoBke.
Kak 661510 apryMeHTMpOBaHO paHee, NofyYeHHble aMnnuTyabl CBOOOAHbBI OT PaCXOANUMOCTEN.

Abstract

Widely spread cruel misconceptions and mistakes in the calculation of multi-loop superstring ampli-
tudes are exposed. Correct calculations are given. It is shown that the cardinal mistake in the gauge
fixing procedure presents ab ovo in the Verlinde papers. The mistake was reproduced in following
proposals including the recent papers. The modular symmetry of the multi-loop superstring amplitudes
is clarified, an incorrectness of previous conjectures being shown. It is shown that the Berezin-type
integral versus boson and fermion moduli is doubt under non-split transformations mixing fermion inte-
gration variables to the boson integration ones. In particular, due to singularities in moduli of the given
spin structure, the integral can be finite or divergent dependently on the integration variables employed.
Hence, unlike naive expectations, the multi-loop superstring amplitude is ambiguous. Nevertheless, the
ambiguity is totally resolved by the requirement to preserve local symmetries of the superstring ampli-
tude. In the Verlinde world-sheet description it includes, among other thing, the requirement that the
amplitude is independent of the gravitino field locations. In action the resolution of the ambiguity in the
Verlinde scheme is achieved by going to the supercovariant gauge. As it has been argued earlier, the
resulted arbitrary-loop amplitudes are finite.
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Possible Way to Improve the DEDM Experiment
V. V. Voronin, V. V. Fedorov, E. G. Lapin, S. Yu. Semenikhin
AHHOTauuA

B paboTe paccmaTpuBaeTca BapMaHT yBENUYEHUS YyBCTBUTENBHOCTU KPUCTaNN-angpakLMOHHOro
metoga [1] k OOM HenTpoHa. ObcyxaaeTcss HOBas cxema 3KCNepuMeHTa, KoTopas, B crnyyae
ncnonb3oBaHMsa Kpuctannos knacca BSO, MoxeT no3BonuTb NOAHATbL YYBCTBUTENBHOCTb NPUMEPHO
Ha NopsaoK, B CPABHEHMM C UCMNOSMb3YIOLWNMCS Cerdac KpUCTanioMm Keapua, U AOCTUYb BEMUYMHDI
~ 10726 e.cM 3a CyTKM n3amepeHuin. NpmnBoaaTcsa pesynbTaTbl NPeABapUTENBHOMO 3KCNEPUMEHTAITbHOIO
aHanus3a JaHHOW MEeTOOUKN.

Abstract

The possible way to improve the sensitivity of the crystal diffraction method of the neutron EDM search
[1]is discussed. New experimental technique is considered. The technique can improve the method up
to a level ~ 10-26 e-cm per day for the case of BSO crystal. The preliminary experimental investigation of
the new scheme of experiment for the quartz crystal is presented.
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JKcnepuMeHTaribHasa yctaHoBKa A1 NPeUM3NOHHbIX UccrieoBaHUM YINOBbIX U
3HepreTU4YeCcKUX pacnpeaeneHnm ObICTPbIX HEUTPOHOB AeNeHUs

. B. Banbckul, A. M. Nazapckut, U. C. Nyceea,
B. U. XKepebueecku, T. A. 3asapyxuHa, I'. A. llempoe,
B. U. lNlempoea, KO. C. lNneea, B. E. Cokonoe

AHHOTauuA

OnucblBaeTcsa akcnepuMeHTanbHasa ycTaHoBKa, NpeaHasHavYeHHasa 4nsi Npeun3noHHbIX M3MepPeHU
YrNOBbIX N 9HEPreTU4eCKMxX pacnpeneneHnii ObiCTpbiX HEUTPOHOB, CONPOBOXAAOLNX AeNEHNE TAHKENbIX
agep TennoBbIMKM HEUTPOHaMK. B cocTaB ycTaHOBKM BXOAAT cbopka M3 16-Tu BbICTPbIX MPOBOMOYHbIX
nponopuymoHanbHbix cvyetymkoB (MWPC), aByx (bOTOyMHOXUTENEN C Kpuctannamm ctunbbeHa unum
NNacTUYeCcKNX CUMHTUNNATOPOB U cuctema cbopa n obpabotkm uanyeckon MHpopmMaumnu.
Y 3KOKONNMUMMPOBAHHBIN NYYOK TEMMOBbLIX HEUTPOHOB MOJSTyYEH C MPUMEHEHUEM crneynanbHO CO34aHHOIro
HEWTPOHOBOAA, YCTAHOBMIEHHOrO Ha paguanbHoOM KaHane peaktopa BBP-M MNAA® PAH. Pabota
BbINoOnHeHa npu nogaepxke POOU, rpaHt 02-02-17051.

Abstract

Experimental installation for the precise measurements of angular and energy distributions of fast
neutrons from the heavy nucleus fission induced by the thermal neutrons is described.

The experimental installation consists of 16 MWPCs, two fotomultipliers with stilben or plastic scintillators
and data acquisition system. Well collimated thermal neutron beam was prepared by specially constructed
neutron guide with supermirrors. The neutron guide is placed at the horizontal neutron channel of the
WWR-M reactor of PNPI of RAS.
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ON THE POSSIBILITY OF DETECTING SOLAR PP-NEUTRINO WITH THE LARGE
VOLUME LIQUID ORGANIC SCINTILLATORDETECTOR

A. V. Derbin, O. Yu. Smirnov. O. A. Zaimidoroga

AHHOTauuA

PaccmatpuBaeTcs )XnakoopraHM4eCcknii CUMHTUNNSALMOHHBIN AeTeKTop 60nbLloro obbema, uMmetoui
3HepreTnyeckoe paspelieHme 10 kaB npu sHeprumn 200 k3B. NokasaHo, 4YTO AaHHbIN AeTekTop byaeT
YyBCTBUTENEH K CONMHEYHbIM PP-HEUTPUHO, €CAN CUMHTUNNATOP OyAeT OounlieH OT pagnoakTUBHbIX
npyvMecen 0o YPOBHS, HEOOX0ANMOro Aia pernctpaunm ‘Be-HEUTPUHO B SKCnepuMeHTax bopekcnHo n
Kamnanp.

Abstract

It is shown that a large volume liquid organic scintillator detector with an energy resolution of 10 keV
at 200 keV (1c) will be sensitive to solar pp-neutrino, if operated at the target radiopurity levels for the
Borexino detector, or the solar neutrino project of KamLAND.
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