PacnpocTtpaHeHue noagnoporoBoro curHasna B Bo30yXaeHHOMU
oucrabmnbHou cucrteme

r. M. pabkuH
AHHOTauunA
B pabote npeacTtaBneHbl pesynbTaTbl UCCNEA0BaHNSA BANAHUA CUMMETPUYHOCTU BO3BYXOEHHOIro
COCTOSIHUS BUCTabUIbHOM CUCTEMBI Ha €€ YyBCTBUTENBHOCTb K Nnepeaaye noanoporoBbiX CUrHamnoB.
JKCnepuMeHTanbHO NoKasaHo, YTO NpY aCMMMETPUYHON pa3psiake mMeTacTabunbHOro COCTOSAHUSA

HaMarHM4YeHHOCTM YyBCTBUTENBHOCTL K Nepeaade Ha paccTosiHMe NOANoOpPOroBoro curHana so3pacrtaeT
Ha 2—3 nopsiaka No cpaBHEHWUIO C HEBO30YKOEHHON CUCTEMOIA.

Propagation of an Subtreshold Signal in an Excited Bistable System
G. M. Drabkin
Abstract
We investigate the affect of symmetry of excited state in bistable system on its sensitivity to trans-
mission of subtresh-old signals. We show experimentally that when the discharge of metastable state
of magnetization is asymmetrical this sen-sitivity increases by 2—3 orders of magnitude in comparison

to non-excited system.

lMemepbypackul uHcMumMym ss0epHou hu3uKku
u XaH-MetimHep uHcmumym, bepnuH 14109 NepmaHus
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Tennocgpunsnyeckmne n TpaHCNOpPTHbIE CBOUCTBA
XNAOKOro n rasoodbpasHoro Bogopoaa

C. []. boHOapeHko, B. A. Mumroxsisiee

AHHOTauUus

MpoaHanuanpoBaHbl ONy6rIMKOBaHHbIE 3KCMEPUMEHTalbHbIE AAHHbIE NO AABNEHUI0 HACBILLEHHOIo
napa, nNroTHOCTU XWAOKOW U ra3oBor a3 H, Ha KpnBOW HacblWeHNa U Ans obnactu oaHodasHbIX
COCTOSAHUI XNAKOCTM U rasa. Ha ocHoOBe KflaCcCU4YeCcKoro n KBaHTOBOMEXaHMYECKOro 3aKOHOB
COOTBETCTBEHHbIX COCTOSIHUI MOMyYeHbl ypaBHEHNS A1151 3aBUCUMOCTEN 3TUX CBOMCTB OT TEMMepaTypbl.
3aBMCMMOCTU C BbICOKOW TOYHOCTbIO OMMUCbIBAKOT 3TU 3KCNEpUMeEHTanbHble AaHHble. Ha ocHoBe
NOMTYYEHHbIX YypPaBHEHUN paccyuTaHa Tensota napoobpasoBaHuga sBogopoga. CobpaHbl u
npoaHanu3npoBaHbl KCNepPMMEHTarnbHbIE JaHHbIE MO TENSIOEMKOCTU, TENMONPOBOAHOCTHN, BA3KOCTU U
NOBEPXHOCTHOMY HATSPKEHUIO XMAKOW dhasbl Bogopoaa. [NonyyeHsl ypaBHEHUS 451 ONUcaHus NOBEAEHMS
3TUX CBOWUCTB. [NpoBeaeHO cpaBHEHWE pe3ynbTaToB pacyeTa C AKCNepUMEHTanNbHbIMU JaHHBIMU Y
pacyeTamu opyrmx aBTopos.

[MonyyeHHble ypaBHEHMS MO3BONSAKT BbIYUCIATL pas3fiMyHble CBOMCTBA BOAOPOAA C BbICOKOM
TOYHOCTbIO KaK Ans pacdeTa paboymx napaMmeTpoB KOHTYPOB €CTECTBEHHOW LIMPKYISALMN UCTOYHMKOB
X0S04HbIX HeNTpoHOB (UXH), Tak 1 ANsa KONOHHbI peKTUMKaunm BogopoLa YCTaHOBKN AeTpUTM3aumnm
Boabl peakTopa MNUK.

PaspaboTtaHbl nporpaMmmbl pacyetTa CBOMCTB Bogopoda v gentepua B cpeae MathCad, koTtopble
MOTYT YCMELIHO NPUMEHSATLCS KaK AM1s pacyeTa KpUOreHHbIX YCTaHOBOK, Tak U A51si 06y4YeHus CTy4eHTOB
COOTBETCTBYHOLUMX CNeLnanbHOCTEN.

Thermo-physical and Transport Properties of Liquid and Gaseous Hydrogen
S. D. Bondarenko, V. A. Mityukhlyaev
Abstract

Experimental data on pressure of saturated vapour, density of liquid and gas phases of H, along the
saturation line as well as for the liquid and gas phases are analysed. On the basis of classical and
quantum mechanical laws of the corresponding states the equations for dependences of the given
properties on temperature are obtained. The dependences with high accuracy describe these experi-
mental data. The heat of vaporization of hydrogen is calculated with the use of these equations. Experi-
mental data on heat capacity, heat conductivity, viscosity and surface tension of the liquid phase of
hydrogen are collected and analysed. The equations for the description of these properties are derived.
Comparison of calculation results with the experimental data and the calculation data of others authors
is carried out.

The equations allow obtaining various properties of hydrogen with high accuracy as for calculation of
working parameters of natural circulation contours of cold neutrons sources (SCN), and for the hydro-
gen rectification column of water detritition plant for the reactor PIK.

Computer programs for calculation of properties of hydrogen and deuterium in MathCad environment,
which applicable both for calculation of cryogenic installations and for student training of the corresponding
specialities, are developed.
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YAaBoeHHbIN 3h¢eKT BpaweHUsa cnmHa HeMTpoHa
B Ae¢popMUpPOBaAHHOM HELLEHTPOCUMMETPUYHOM KpUucTtanne
npu andpaxkuum no bparry

B. B. ®edopoes, U. A. Ky3sHeuyoe, E. I'. JlanuH, C. KO. CemeHuxuH, B. B. BOpOHUH
AHHOTauusa

O6HapyxeH acbdeKkT NnoBopoTa CNnHa HENTPOHa Npu gudpakummn no bparry B AetbopMmnpoBaHHOM
HELEeHTPOCUMMETPUYHOM KpucTanne. PpdeKkT BO3HUKAET NpU OTPaxXeHUn HEeWTpoHa oT
aedopmMmpoBaHHoM obnacTn kpuctanna B6nuam ero 3agHen noBepxHoOCTM 3a cyeT LUBnHreposckoro
B3aMMOAENCTBUSA U NPOMNopLMOHaneH JBONHOMW TOMLWMHE KpucTarnna. Yron noBopoTa CnuHa HeMTpoHa
3aBUCUT OT BENUYMHbI Aecbopmauum kpuctanna B 3Ton obnactn. dpekTMBHOE aNeKTpmuyeckoe none,
AENCTBYHOLLIEE HA HEMTPOH Ha BCEM ero NyTu Tyaa u obpaTtHo, coctaenseT ~ 108 B/cm. Takum obpasom,
BpeMS B3aUMOAENCTBUA HENTPOHA C 3MEeKTPUYECKUM NosieM KpucTansia orpaH1yYeHo Nuib A0CTYMHbIMU
pasmepamu kpuctannos (14 n 27 cm B HaweMm criyyae) 1 4nvHON nornoweHnst HenTpoHoB. OBHapyxeHue
AaHHoro agpdekTa No3BONSAET CYLLECTBEHHO YNy4dlNTb YyBCTBUTENBHOCTb 3KCNEepPUMEHTA MO NOUCKY
OOM HelTpoHa KpucTann-gudpakymoHHbIM meTtogoM. Kpome Toro, npeanaraemas metoguka cnabo
4YyBCTBUTENbHA K COBEPLLEHCTBY KpUCTarnsa, 4To no3BonseT Cepbe3Ho 3ayMaTbCa Haf 9KCNepuMeHTOM
Nno NOuUCKy T-HeYeTHOW COCTaBNAKLLEN B HENTPOH-A0EPHOM B3aMMOOENCTBUN NPU SHEPTUSX HENTPOHOB,
6rM3KnX K aHeprmn P-BONMHOBOro pe3oHaHca, C MCMNoNb30BaHMEM KpUCTan-gudpakuMoHHbIX METOL0B.

Redoubled Effect of a Neutron Spin Rotation in Deformed Noncentrosymmetric
Crystal for the Bragg Diffraction Scheme

V. V. Fedorov, I. A. Kuznetsov, E. G. Lapin, S. Yu. Semenikhin, V. V. Voronin
Abstract

A doubled effect of a neutron spin rotation in the noncentrosymmetric quartz crystal for the Bragg
reflected neutrons from the deformed exit crystal side is first observed. The effect arises due to a
neutron Schwinger interaction with the crystal and depends on a value of a crystal deformation near its
back exit face. Electric field acting on a neutron in the quartz crystal is about ~ 108 V/cm. This field
affects the neutron during the whole time of its passage through the crystal both ways there and back.
This time is limited only by the available size of crystal (14 and 27 cm in our case) or the neutron
absorption length. Observation of such effects gives a real perspective to improve essentially the scheme
and sensitivity of the experiment for a search for neutron EDM by the crystal-diffraction technique.
Moreover, the presented experimental scheme can be applied for neutron with energy close to the P
wave resonance one to search for T-odd part of a neutron-nuclei interaction, for example, because of
relatively low requirements to a crystal quality.
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Pa3paboTka BY yckopsowen cncremMbl ANt U3OXPOHHOIO
LUKNOoTpoHa H-noHoB Ha 3aHepruio 80 MaB
Yactb |. BbIOOp CTPYKTYpbI U pacyeTt

I. ®@. Muxees
AHHOTaUuA
MpuBOOATCA CTPYKTYypHOE peweHue n pacyeT BY yckopswouwen cuctembl And M30XpPOHHOTO

yuknotpoHa H-mnoHoB Ha aHepruo 80 MaB.

The Design of RF System for 80 MeV H--Isochronous Cyclotron
Part |. Structure Design and Calculation of RF System

G. F. Mikheev
Abstract

Structure design and calculation of RF system for 80 MeV H--isochronous cyclotron are presented
in this report.
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EcTtecTBeHHbIN peakTop OKNo U nameHeHne pyHaamMmeHTarnbHbIX KOHCTAHT
YacTtb |. HeTpoHHO-husnyeckuin pacyet cBexemn 30HbI

FO. B. lMempoes, A. A. Hazapoe, M. C. OHeauH,
B. KO. lMempoes, 3. I. CaxHo&CKuUl

AHHOTauusa

MocTpoeHa nonHomacwTabHaa KOMNbOTEpHas mMoaenb 30Hbl 2 peaktopa Okno ¢ peanbHbIM
coctaBoMm maTepuanoB. C nomoublo coBpeMeHHbix MoHTe-Kapno nporpamm ans csexen 30Hbl 2
BblYMCNEHblI KOAMPULMEHTBI Pa3MHOXEHUS, 3anacbl PeakTUBHOCTU U HEUTPOHHbLIA MOTOK. PacyeThl
NpPOBOAUNNCH B LUMPOKOM MHTEpBare U3MeHeHUs napamMeTpoB 30Hbl: COAep)XaHWe ypaHa B
coBpemeHHoM 3oHe Okno meHsnock ot 35 oo 55 Bec. %, cogepxaHue Boabl — o1 0,355 oo 455 r/cmd.
OnpepeneH MowHocmHouU aghghekm. HanaeHa Temneparypa cBexeit 3oHbl T, =(725+55)K, npu koTopoit
peakTop KPUTUYEH M MOXET YyCToW4nBO paboTaTb AnutenbHoe BpeMs. MowHOCTb peakTtopa
noagepxmBaeTcs 3a cyeT oTpuuyaTenbHon obpaTtHom ceasn. [1na T=700 K HariaeH HENTPOHHbIN CNEKTP,
Mo KOTOPOMY crieflyeT YCPEAHSATb CEYEHNSA CUITbHBIX NornoTuTernei (Hanpumep,©Sm). OcpeaHeHHoe
Mo peakTOPHOMY CMEKTPy cevyeHue '9Sm 3aMEeTHO OTNIMYAETCS OT CeYeHWs, YCPeAHEHHOro no
cnekTpy MakcBenna, KoTopbiM Nonb30Banuch NpeaplayLime aBTopbl. bnarogapa manomy pasépocy T,
yaanocb nonyyYntb Hanboriee TOYHbIN npegen Ha BO3MOXHbIA CABUM pe30oHaHca camapusi 3a cyeT
M3MEHeHNs (hyHAAMEHTAsIbHbIX KOHCTaHT: —73 M3B < AE < +62 M3B . 3T0 COOTBETCTBYET OrpaHNyeHNio
Ha CKOPOCTb M3MEHEHWS 3NEeKTPOMarHUTHO KOHCTaHTbl: —3,7(10roa < da/a < 3,110 roa. [laHHble
ABNAKTCA Cyrybo npeaBapuTenbHbIMW, MOCKOSbKY OHU HE YYMTbIBAlOT BbIFOPAHUSA 30HbI. Pac4yeThbl
BbIrOPaHUSA NPOAOIKAKTCA B HACTOsILLIEE BPEMS.

Natural Reactor Oklo and Variation of Fundamental Constants Part
1: Computation of Neutronic of Fresh Core

Yu. V. Petrov, A. I. Nazarov, M. S. Onegin, V. Yu. Petrov and E. G. Sakhnovsky
Abstract

We have built a complete computer model of core 2 of the Oklo reactor with a realistic frame of
materials. Using modern Monte Carlo codes for of a fresh core 2 we have computed the multiplication
factors, reactivity reserves and neutron fluxes. The computation were performed in the wide range of
variation of core parameters: the content of uranium in modern Oklo core was changed from 35 to 55
weight %; the content of water from 0,355 to 0,455 g/cm?®. We have determined the power effect. We
have found the temperature of the fresh core, T, = (725+55) K, at which the reactor is critical and can
operate stably for a long time. The reactor power is maintained on account of negative feedback. For
T=700 K we have found the reactor neutron spectrum with which one must average the cross sections
of strong absorbers (such as '3;Sm). The cross section of 158Sm, averaged over the reactor neutron
spectrum,is significantly different from the cross section averaged over the Maxwell distribution that has
been used by previous authors. From the small spread of T it was possible to get the most accurate
limits on the possible shift of the resonance of samarium that can result from a change of fundamental
constants: —73 meV < AE < +62 meV. This corresponds to the following limits on the rate of change of the

electromagnetic constant: —3,7(107y~ < da/a < 3,110 y. These results are strictly preliminary
since they do not take account of the fuel burn-up. Calculations of the burn-up are in progress.
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Pa3paboTka BY yckopswowen cncreMbl Ans U30XPOHHOIO
UMKNoTpoHa H-noHoB Ha 3aHepruio 80 MaB
Yactb 2. UccnepoBaHMAa Ha moaensix U BbiIOOP KOHCTPYKLUKU

. ®. Muxees
AHHOTauUus
[MpuBoOATCA onucaHWe KOHCTPYKUMW MoLeNnen yCKopswLwen CUCTEMbl U MeToAuKa U3MePEHUN,

a TakKe KOHCTPYKTMBHOE peLleHne YCKOPSLEN CUCTEMbI AS151 UBOXPOHHOMO LIMKNOTPOHA H™-MOHOB Ha
3Heprmto 80 MaB.

Design and Scale Model Investigation of the Acceleration
System for 80 MeV H--Cyclotron
Part ll. Design and Modeling of RF System

G. F. Mikheev
Abstract

Model investigations and construction design of RF system for 80 MeV H--isochronous cyclotron are
presented in this report.
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OnpepeneHne KBapK-aHTUKBApPKOBOM KOMMNOHEHTbl BOJTHOBOM
¢yHKUMM POTOHaA ANA C-KBapKOB

B. B. AHucosuwu, J1. I'. JaxHo, B. H. Mapkoe,
B. A. HukoHoe, A. B. CapaHuee

AHHOTauusa

OnpepeneHa c¢-KOMNOHEHTA BOSTHOBOW (PYHKLMM (POTOHA Ha OCHOBe (i) AaHHbIX NO nepexodam
e'e” - J/Y (3096), Y (3686), Y (4040), Y (4415), (ii) napymanbHbIX WNPUH ABYXEOTOHHbLIX pacnagos
N.,(2979), X,(3415), X_,(3555) - yy u (i) BONMHOBbLIX PYHKLNI COCTOSAHMIA YAPMOHMS, MOMYYEHHbBIX NPY
peweHun ypaBHeHna bete-Cannetepa Aonsa cc -cuctembl. MIcnonb3ys NOnyyYeHHy €€ -KOMMOHEHTY
BOJSTHOBOW (PYHKLMM POTOHA, Mbl BblYMCAEM NapunarbHble LWMPUHbI ABYX(OTOHHBIX Yy-pacnagos Ans
pagunarnbHbIX BO30YXaeHWn 25-cocTosAHnii N (3594) — yymn 2P-coctoaHui X (3849), X,(3950) - vy.

Charmed Quark Component of the Photon Wave Function
V. V. Anisovich, L. G. Dakhno, V. N. Markov, V. A. Nikonov, A. V. Sarantsev
Abstract

We determine the c¢ component of the photon wave function on the basis of (i) the data on the
transitions e*e~ - J /Y (3096), Y (3686), y (4040), Y (4415), (ii) partial widths of the two-photon decays
N.(2979), X (3415), X _,(3555) - yy and (iii) wave functions of the charmonium states obtained by
solving the Bethe-Salpeter equation for thecc system. Using the obtained cc component of the photon
wave function we calculate the yydecay partial widths for radial excitation 2S state, n _(3594) - yy, and
2P-states X, (3849), X_,(3950) - vy.
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CnekTpockonua n cTpyktypa gecdopmMmupoBaHHoro sgpa '"sHf

E. I1. F'puecopbes*
AHHOTaUuA

Ha ocHOBaHMM MMeoLNXCS IKCNepUMeHTanbHbIX AaHHbIX O pacnage *Ta npoBefeH aHanns3 CBOWCTB
BO36YXOEHHbIX YPOBHEN YeTHO-4eTHoro gedopmupoBaHHoro agpa "®Hf. MpeanoxeHo 38 HOBbIX
COCTOAHUN. Paspsagka psiga U3BECTHbIX YPOBHEW AO0MNOSIHEHa HOBbIMU nepexodamu. B Heckonbko
POTALMOHHBIX MOMOC BKIIOYEHbI HOBbIE YPOBHW, MAEHTUMMLMPpOBaHa nonoca ¢ K= 0;. OTMeyeHo
CUNbHOE B3aUMHOE BNUAHNE COCTOSHUN Pa3nn4HbIX NOJiocC.

[MpoBepeH pacyeTt B3anmopencteua Kopuonuca ana nap nonoc ¢ K= 0 u 1=, 0 n 2%, 2* n 3*.
[MonyyeHbl napameTpbl B3aumogencTend. OTMeYeHo, YTO CUCTEMbl YPOBHEN C NOJTIOXUTENBHON U
C OoTpuuaTenbHOW YeTHOCTbI0 CBS3aHbl Mexay cobor E1-nepexogamu ¢ 6onbimmu daktopamm
TOPMOXeHUs. AHanorn4Hbl 3PdEKT N3BECTEH B HEYETHO-HEYETHbIX Sapax.

Spectroscopy and Structure of Deformed Nucleus "¢ Hf

E. P. Grigoriev
Abstract

The structure of even-even deformed nucleus "®Hf was analyzed using the known experimental data
on %Ta decay. 38 new levels are included in the level scheme of 6Hf. New transitions between levels
of ®Hf are found. Several new levels are added to the known rotational bands and new band with
K= 0; is identified. The strong interaction between levels of different bands is shown.

The parameters of Coriolis interaction for pairs with K™= 0-—1-, 0* — 2*, and 2* — 3" are calculated. It
is found that El-transitions between levels with different parity are highly hindered.

* CaHkm-lNemepbypackuli 2ocydapcmeeHHbIU yHuUsepcumem
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MporpammHoe ob6ecneyeHne yctaHoBku ®AMUIIOH Ha aTanax noaroToBKU
3KCNEepUMEeHTa U HaKOMMEeHUs IKCNepuMeHTalbHbIX AaHHbIX

1O. B. EnkuH
AHHOTauunA

PaccmoTpeHbl KoHLenumsa nocTpoeHus 1 cneumdmnyeckme ocobeHHOCTM NporpaMmMHoro obecrnevenus,
cosgaHHoro gnsa ycrtaHoskn ®AMUJIOH. Bce mHoroobpasne TecToBbiX pexumoB paboTbl, BCce
MeTOANYECKME CeaHCbl NOATOTOBKM YCTAHOBKM U OCHOBHAs 3adaya — HakonseHne aKCnepuMeHTarnbHbIX
AaHHbIX — CBOAATCHA K MHOronapaMmeTpu4YeckuM U3MepeHUAM pasfinyHOW KOHUrypaumm u
obecneumBatoTCca AByMS nporpaMmmamu, BolinosiHeHHbIMU ang OC WINDOWS B TeXHOSOrmMm o6 bekTHO-
OpUEHTUPOBAHHOIO nporpammmposaHus (OOIT).

OcHoBHOe nameputensHoe obopyaosaHue BbinosrHeHo B ctaHaaptTe KAMAK, HO B yCTaHOBKY nerko
BNucbIBaeTca nobasa gpyras TexHuka, ynpasnsemas yepes uHtepderncsl komnblotepa. MbKkocTb
ynpaBneHus obecneynBaeTcs nepexoqomM K COOTBETCTBYHOLLEMY KOHUIypaLuMoHHOMY charny u danny
onuun. ATOT pasHoobpasHbI PYHKUMOHANbHLIN cepBuc 0b6beguMHEH C yAOOHbLIM rpaddnuyeckum
NHTepdencom nonb3oBaTens U cpegcreamu HabnAeHMa 3a JUHAMUKON HaKOMMEHNUs AaHHbIX.

The Software of Installation FAMILON for Stages of Experiment
Preparation and Experimental Data Accumulation

Yu. Elkin

Abstract

Are considered the construction concept and specific features of software created for FAMILON
surching. All variety of operations test modes, all methodical sessions of preparation and basic task
— accumulation of experimental data — are reduced to multiparametrical measurements with various
configuration and are provided with two program developed in technology of object-oriented program-
ming (OOP) for OS WINDOWS.

The basic measuring equipment is executed in CAMAC standard, but any other engineering controlled
through computer interfaces is easily entered to installation. The flexibility of control is provided with
transition to the appropriate configuration file and file of options. This various functional service is
incorporated with the convenient user graphic interface and means of viewing changes of data accumu-
lation.

MpenpuHT Ne 2585, 2.12.2004 r.
E-mail: elkin@ pnpi.spb.ru



He4yeTHOEe U YeTHOE HEUTPOHHOE CMUH-IXO

B.T. Jllebedes, . Topok, J1. Bekaw
AHHOTaUus

PasBuTa KOHLeNUMsi HEYETHOTO HEUMTPOHHOTO CNnH-3x0 (ODD-NSE) anst aHanm3a yHKLUMN paccesiHms
S(w,q)=S_,,(w,q)+S,,. (0,g) — CYMMbl HEYETHON N YETHOW KOMMOHEHT, KOTOPbIM OTBEYalT
S, 4(A.D)~IS(w,g)sin(wt)dw n S_ _ (q,t)~[S(w,q)cos(wt)dw — dpyHKUMM BpemeHn n nmnynsca. Metoa
onpo6oBaH Ha NSE-cnektpometpe «MESS» (LLB,Saclay). Pe3ynbTaTbl, NONy4YeHHble AN
dheppoXMOKOCTM U pacTBOpa nonvMmepa, AalT npeacrtaBrieHne O YeTHOM U HEeYeTHOW AMHaMUKe
HaHocucTeM, NokasbiBas cBoeobpasue siBMeHWN, CBSA3aHHbIX C HapyLIEHMEM YETHOCTU PYHKLMM
paccesaHus.

HoBasi o6nacte NSE-CnekTpocKonun nHTepecHa B niiaHe BO3MOXHOCTEN U3yYaTb HEPaBHOBECHbIE
COCTOSIHUS U CTOXACTMYECKY0 ANHAMUKY, HEeNMHelHble BO306YXXAEHNA HaHOCKOMUYECKUX CUCTEM,
KMHETUKY XMMUYECKUX peakLmii —aBneHns, GbiBLune 3a npegenamm akcnepMMeHTarnbHbIX BO3MOXHOCTEMN.

Odd and Even Neutron Spin Echo

V. T. Lebedev, Gy. Térék', L. Vekas?
Abstract

A concept of odd neutron spin echo (ODDNSE) [1] has been developed to analyze a scattering
function S(wq) =S_,,(wa) +S_, (wQq) being a sum of odd and even parts, S_, (q,t)~ [S(w,q)sin(w})dw,
S.ven(A:t) ~ [S(wg)cos(w t)dw, in (t,q)-space. The method is illustrated by recent results for the dynamics
of ferrofluid and polymer.

" Research Institute for Solid State Physics and Optics,
Konkoly-Thege ut. 29-33, Budapest, Hungary

2 Center of Fundamental and Advanced Technical
Research, Timisoara-1900, Romania
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Ocob6eHHoOCTU B cTpyKType Cu/ZnO (KaTanu3aTopoB CUHTE3a MeTaHona) ¢
M30TOMHbLIM 3aMeLleHueM, uccrneaoBaHHbIe C MOMOLbLIO OP3rroBCKOM
NOPOLLUKOBOM U MarioyrrioBo HeMTPOHHOWN Andpakuum

B. TpyHose, A. Cokonos, B. Jle6edes, O. CmupHoe, A. Kypb6akoe (I[TUSPD)
WN. BaH OeH Xoueen, 3. bambipee (YHusepcumem Amcmepdama, HudepnaHobi)
T. Opbeea, J1. Nnsacoea (MHcmumym kamanu3sa CO PAH)
A. Topok (MHcmumym c¢huszuku meepdo2o mena, BeHzpusi)

AHHOTauusa

ATOMHas n KnactepHas CTpykTypa obpabotaHHoro sogopogom Cu/ZnO (rnaBHOro KOMMNOHEHTA
KaTanuM3aTopoB CMHTE3a MeTaHoMa) udyyanacb C NOMOLLbI 6P3rroBCKON MOPOLUKOBOW 1 MarioyrioBown
HEeNTPOHHOW andpakuymn. M3otonHoe 3ameweHne Cu n H 6bin0 Mcnonb3oBaHO ANS NOMyYeHUs
AOCTOBEPHbIX pe3ynbTaToB, YKa3blBaloLWmx Ha knactepusayuio Cu n H. 3Tu BKNoYEHMSA Ha rpaHuLax
YyacTuy ZnO NMeT COXHYI0 CTPYKTYPY: B LEHTPE MeOHOr0 KrnacTtepa, OKPY>XEHHOro aacopbupoBaHHoON
BOAOPOAHOM 060104KOM, HaxoanTCcs BogopogHoe A4p0. MOXHO NpeanonoXuTb, YTO Takoe YCTPONCTBO
Knactepa ABHO OKa3blBaeT CUITbHOE BIIUSIHWE Ha KaTanuTUYeCcKyt aKTUBHOCTb 3TUX COEQUHEHUMN.

Peculiarities in Structure of Cu/ZnO (Methanol Synthesis Catalysts)
with Isotopes Substitution, Studied by Means of Bragg Powder
and Small-Angle Neutron Diffractions

V. Trunov* A. Sokolov* V. Lebedev* O. Smirnov* A. Kurbakov¥*,
J. Van den Heuvel**, E. Batyrev**, T. Yurieva***, L. Plyasova***, Gy. Torok****

Abstract

The atomic and cluster structure of Cu/ZnO (main component of catalysts for methanol synthesis),
reduced in hydrogen, has been studied by means of Bragg powder and small-angle neutron diffrac-
tions. The isotope substitution of Cu and H has been used for achievement of reliable results, pointed
out on clusterisation of Cu and Il. These inclusions at the boundaries of ZnO particles have complicated
structure: in the centre of Cu cluster, which is surrounded by adsorbed hydrogen shell, the hydrogen
core is located. It would be supposed that such arrangement of the clusters apparently has a strong
influence upon the catalytic activity of these compounds.

*  Petersburg Nuclear Physics Institute, Gatchina, Russia

**  University of Amsterdam, Netherlands

*** |nstitute of Catalysis, Novosibirsk, Russia

**** Research Institute for Solid State Physics, Budapest, Hungary
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MposiBneHnss aMHaMmu4Horo aenexHus agep 28U, 222Th n *7Au
npoTtoHamu ¢ 3Hepruen 1 B

0. A. YecmHoe

AHHOTaUus

[OnHaMn4yHbIM OeneHnemM aToMHbIX SiAep npeanaraeTcs HasblBaTb Takoe, NMpu KOTOPOM s4p0
aedopmupyeTcs, a ero OCKOMKN pasfnetarTcs B HanpaBrieHUN BHYTPEHHEro HyKNOHHOro NoTOKa,
BbI3BAHHOIMO BHELIHUM BO3aencTBMEM, [MonepeyHbii HYKMOHHbBIA MNOTOK B TSXKENoM sape MoxXeT
MHULUMNPOBATb peakuMsa KBa3myrnpyroro paccesaHus penaTMBUCTCKOro NMPOTOHA Ha Manbli yron.
JKcnepuMeHTanbHble JaHHble, nosnydeHHble B NMNA® PAH npu ucnonb3oBaHuu OBYXNSie4eBOro
BPEMSANPOSIETHOrO CNEKTPOMETPA, CBUAETENLCTBYIOT O 3HAYUTENBHOM BKNage cobbITMin ANHAMUYHOIO
aenexus aaep 22U, 22Th n 197Au npoToHamu ¢ aHepruen 1 9B B NONHble cedYeHus AeneHns aTUx

anep.

Evidences for the Dynamical Fission of 238U, 232Th and "9’Au
Nuclei Induced by 1 GeV Protons

Yu. A. Chestnov

Abstract

The nuclear fission, in which a nucleus is deformed, and its fragments are emitted in the direction of
internal nucleon flow, resulted from outer force, have been proposed to call by specific name dynamical
fission. The transverse nucleon flow may be appearing in the nuclear reaction of a relativistic proton
quasi-elastic scattering on a small angle. The experimental data, that was obtained in PNPI RAS at 1
GeV proton energy with use of the doublearm time-of-flight spectrometer, evidence for the considerable
contribution of the dynamical fission events of 238U, 2%2Th and '*’Au-nuclei to their total fission cross
sections.
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NMounck conHe4yHOro akcMoHa, us3fniy4aemMmoro npu
M1l1-nepexone sappa ‘Li*

A. B. flepbuh, A. N. Ezopoe,
U. A. Mumpononsbckui, B. H. Mypamoea

AHHOTauunA
lMpoBeaeH MOUCK PE30HAHCHOrO MOrMOLWEHNS COSTHEYHbIX aKCMOHOB dapamu ‘Li, npmBogswero K

BO36YXOEHUIO NePBOro SAEPHOro YpoBHSA: o + 'Li — ‘Li* - “Li+ Y. [1Nna 3TOro uamepeH aHepretTuyeckum
cnekTp HPGe-geTekTopa, oKpyXXeHHoro crioem LiIOH. YcTaHOBNEeHO HOBOE BEPXHEE OrpaHNYeHne Ha

maccy akcmoHa m, <16.7 kaB (90% y.4.).

Search for the Solar Axion Emitted in the M1-Transition of “Li*
A. V. Derbin, A. I. Egorov, I. A. Mitropolsky, V. N. Muratova
Abstract
Search for the resonant absorption of the solar axions by nucleus of Li leading to the excitation of

the first nuclear level was performed: a +Li — “Li* - “Li +y. For this purpose the energy spectrum of
the HPGe-detector surrounded with layer LIOH was measured. The new upper limit on the axion mass

m_<16.7 keV (90% c.|.) was established.
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Komnnekc nporpamm ans npeobpa3oBaHusi, o00paboTkM n aHanmM3a AaHHbIX
no BpawartesibHbIM NOJSIOCaM aTOMHbIX fSaep

M. O. AneHuvyes, T. B. AneHu4yeesa
AHHOTaUuA

B HacToswen paboTe npuBogMTCs ONMcaHue NporpaMmm AN CTPYKTypu3auumn AaHHbIX U oTbopa
Heobxoanmon nHgopmauyum o BpawaTenbHbix nonocax saep Ha ocHose danna ENSDF (Evaluated
Nuclear Structure Data File). lNporpammbl HanucaHbl Ha a3bike C++. C NnomMoLb0 3TUX Nporpamm
cosgaeTcs, nogaepxunsaeTtca n obHosnsieTca 6a3a agaHHbIx ROTON o BpawaTenbHbIX nofnocax aaep.
Ob6cyxaaTca 0COBEHHOCTU caMmnx NpPorpamMMm 1 NpMBeaeHbl HEKOTOPbIE pe3ynbTaThl UX paboThl.

The Complex of Programs for Reforming, Processing and Analyzing
of the Data of Atomic Nucleus Rotational Bands

M.O. Alenichev, T. V. Alenicheva
Abstract

In the paper the description of the computer programs structuralization and sorting out of the necessary
information are performed for on the basis of the nucleus rotational bands formed on the base of the file
ENSDF (Evaluated Nuclear Structure Data File). All the programs are written on C++, with the help of
which one can create, maintain and update the data base ROTON, containing the information about
nucleus rotational bands. The peculiarities of the programs are discussed in this paper and some
results are presented.
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AMuccus 6bICTPbIX HEUTPOHOB Npu AeneHun >°U u 2 Pu
MeAfIeHHbIMU HEUTPOHaMM

A. C. Bopo6beB, O. 1. bateHkos, I'. C. Bonkos, B. A. flkoBnes,
B. A. KanuHuH, A. B. llanTes, B. E. CokonoB

AHHOTauusa

lMpoBegeHa cepuda 3KCNEPUMEHTOB MO U3MEPEHUID MAacCOBOW N 3HEPreTU4YECKON 3aBUCUMOCTEN
CpenHero 41cna u 3Heprmm MrHOBEHHbIX HEMTPOHOB, UCMYyCKAEMbIX U3 OCKOJSIKOB NMpu genexHun 2°U n
ZPu meaneHHbIMM HEMTPOHaMU. DKCNEPUMEHTbI Obinn BbINMOMHEHbI HA NCCIeL0BaTENbLCKOM peakTope
BBP-M lMNA®. B paboTte npuBeneHbl onncaHne 3kCnepuMeHTanbHOW YyCTAaHOBKU U HEKOTOpbIe
npenBapuTenbHble pe3ynbTaTthl BbIMONHEHHbLIX UCCrieaoBaHnin. B yacTHocTY, caenaHa oueHka Bknaga
TaK Ha3blBaeMbIX «SCiSSION» HENTPOHOB B MOSTHOE YNCIO HENTPOHOB AENEeHNs.

Prompt Neutron Emission in the Slow
Neutron Induced Fission of #°Pu and #°U

A. S. Vorobyev, O. I. Batenkov*, G. S. Boykov*, V. A. Jakovlev?
V. A. Kalinin, A. B. Laptev, V. E. Sokolov

Abstract

A series of experiments has been performed to measure the dependence on the fragment mass and
total kinetic energy of the average number and energy of prompt neutrons emitted from 2°U and 2**Pu
fission fragments in slow neutron induced fission. The experiments were carried out at the
PNPI WWR-M research reactor. The description of the experimental set-up and some preliminary results
of this research are presented in this article. In particular, an evaluation of the scission neutrons in total

number of fission neutrons has been done.

* Khlopin Radium Institute, St.-Petersburg, Russia
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