Macchbl n 3apsifoBble paguychbl saep B Lienoyke nsobap ¢ A=48
B. N. Ucakoes, KO. H. Hoeukoe
AHHOTauuA

Ha ocHoBe camocornacoBaHHbIX pacyeToB M B paMKkax KOHLENUMn m3obapruyeckon CUMMETpUM
onpeaensoTcs SHeprun CBsA3N U cpeaHeKBaapaTUYHbIe 3apsaoBble paauychl B Lienodke n3obap ¢ A = 48.

Masses and Charge Radii of Nuclei in the Chain of A = 48 Isobars
V. I. Isakov, Yu. N. Novikov
Abstract

Binding energies of the A = 48 isobars and their charge radii are defined on the basis of self-consistent
calculations and using the concept of isobarical symmetry.

MpenpuHT Ne 2592, 14.01.2005 r., aHrn. TekcT
E-mail: visakov@thd.pnpi.spb.ru

MporpammHoe ob6ecnevyeHne Ana ynpaBrneHUs ra3oBbIMM cUCTEMaMU
akcnepumeHToB STAR n PHENIX

1. A. Kpasuyoe
AHHOTaUuA

PaccmaTtpuBaeTcst KOMnnekc nporpaMmmHoro obecneyeHnst ong ynpasrneHus ra3oBbiM1U CUCTEMAMM
petektopos TEC/TRD, DC/PC, MulD n MuTr B akcnepumeHTe PHENIX, aetektopa TPC B akcnepumeHTe
STAR 1 TecTtoBOW razoBou cuctemol getektopa ATLAS CSC. HecMOTps Ha OTNIMYUSA ra3oBbIX CUCTEM,
npuMeHeHne o6bEKTHON MHOro3agayHorW MoLenu No3BONUNO CO34aTb MPOrpaMMHbIA KOMMSEKC,
OPUEHTUPOBAHHbIN Ha abCTPaKTHYIO ra3oByl0 CUCTEMY, KOTOPbIN Nerko agantupyeTca K niobon na
BbILLENEPEYNCIIEHHbIX CUCTEM.

Data Acquisition and Control Software of the STAR and PHENIX Gas Systems
P. Kravtsov
Abstract

The DAQ and control software for the gas systems of TEC/TRD, DC/PC, MulD and MuTr detectors in
PHENIX experiment, TPC detector in STAR experiment and test gas system of ATLAS CSC detector is
described. In spite of gas systems difference, using of the object oriented model and multitasking environment
make it possible to build a software package oriented to an abstract gas system. This software is easily
adjusted for every mentioned gas system.
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Cucrema razoobecneyeHuss MIOOHHOIo TPEKOBOro
AeTeKktopa B akcnepumeHTe PHENIX

Jl. M. Ko4eHOa, I1. A. Kpaesuoes. P. I. lNu3aHu’,
I. B. Tpembsikog? B. A. Tpoghumoe

! Brookhaven National Laboratory, USA
2@r'yri CKTb «buoghusnpubop»

AHHOTauuA

OnncaHo yCTPOMCTBO N OCHOBHbIE NPUHLMNbBI paboTbl peUnpKynAaLMOHHON cucTemMbl rasoobecne-
yeHus getektopa MuTr B akcnepumeHTe PHENIX [1]. Cuctema obecneunBaeT AeTEKTOP ra3oBom CMe-
cbio (Ar +30%CO, + 20%CF,) 1 ctabunusnpyet AasneHne B AeTeKTope. ABTOMaTU3NpOBaHHas cucTe-
Ma KOHTPONSA M CbéMa AaHHbIX 3alMaeT OEeTEeKTOp B Criydyae aBapwuiHbIX CUTyauui, HakannveaeT
MH(OPMaLMIO C AaTYUKOB Temneparypsl, aHanusatopos CO,, O, n H.O.

PHENIX Muon Tracking Detector Gas System
L. Kotchenda, P. Kravtsov, R. Pisani, G. Tretiakov, V. Trofimov
Abstract

The Muon Tracking Detector gas system was designed and fabricated to supply
Ar + 30%CO, + 20%CF, mixture to the PHENIX [1] Muon Tracking (MuTr) chambers at a controlled
pressure. This system can regulate the flow rate of the mixture while monitoring mixture temperature,
pressure, and CO,, oxygen and moisture content. A computer data acquisition system collects and logs
the gas system operating parameters while providing a means of remotely controlling system solenoid
valves and flow.
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,U,I/ICCVIMMeTpVIﬂ MarHUTHbLIX KpUcTansmnoB U ee cneancreusA
A. B. Koesanes
AHHOTauuA

PaccmoTpeH cneunduyecknin criyqan HapyweHus npuHuyuna T-uHBapuUaHTHOCTWU, KOTOPbIW, MO-
BUANMMOMY, peanuadyeTtcs npu MarHuTHbiX ¢a3oBbiXx nepexogax. Bo3amMOXHOCTb OQHO3HAYHOrO
onpeeneHnsa HanpasfeHns BEKTOPa CMNOHTAHHON HAMAarHUYEHHOCTM NO3BONSET NPEANOXUTL 0BLLYHO
doun3andeckyro Mmogerib HaBe4eHHON MarHUTHOM aHN30TPOMNUK, MPUMEPOM KOTOPOW SBMSIETCA U pe3ynbTar
TepMoMarHuTHon obpaboTkn. YAoOHbIMM obbekTamum And NpOBEPKM 3TOW MOLENM OKa3anucb
AHU30TPOMHbIE MIEHKN Xene3okobanbTOBOro cnnaea TonwmHon 2—3 MKM. [1pnBOasaTCa HeKoTopble
3KCnepuMMeHTanbHble aHHble, KOTOpble NOATBEPXOAOT LenecoobpasHocTb 6onee MHTEHCUBHbBIX
nccrnegoBaHNin B 3TOM HanpasneHuu.

Dissymmetry of Magnetic Crystals and its Consequences
A. V. Kovalev
Abstract

The specific case of T-invariance violation is considered, which is, apparently, realized at magnetic
phase transitions. The opportunity of unequivocal definition for the spontaneous magnetization direction
allows us to offer the common physical model for the induced magnetic anisotropy which example is also
the thermomagnetic effect. Co-Fe anisotropic films 2 — 3 u thick appeared to be convenient objects for
testing this model. Some experimental data, which confirm expediency of more intensive researches in
this direction, are presented.
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O cBA3MN (bﬂyKTyaLIMOHHbIX n gerpagaudmMoHHbLIX NpoLleccoB B HeMeTannax
b. U. Slky6o8u4
AHHOTauuA

lMpoaHanuanMpoBaHbl nykTyaunun B HeMeTannax, Bbi3BaHHble JeddeKTaMn CTPYKTYpbl, U AaHO UX
KONmMyecTBeHHoe onucaHne. PaccmaTtpuBanuch ¢nyKTyauumn yucna HocuTtenen 3apsga B obpasue,
3axBayeHHbIX NOBYLUKaMW, CBA3aHHbIE C (PNyKTyauusamMu 3anorHeHnsa noByLlek U gerpagayumMoHHbIMN
npoueccamu. BeluncneHsl B BeCbma 0bLem Buae koppensaymoHHasa yHKUMS U CNEKTP Aerpaga-LMoHHOro
npouecca. NonyyeHa gpopmyna, ceAsbiBatoLas cnekTp ornykTyaunin Ymcna HocuTenen co CnekTpom
donyKTyaumm 3anonHeHns NOBYLLKM U CNEKTPOM AerpagaunoHHoro npouecca. BelumcneHsl BolpaXeHus
obLero Buaa aAnga CNnekTpoB paccMaTtpuBaembiX ryKTyaunin, Bbl3BaHHbIX O4HO3apAaHbIMU U MHOMO3a-
PAOHBLIMU NTOBYLLKaMW. YCTaHOBMEHA CBA3b CMEKTParibHOM NMIOTHOCTU (PNyKTyauumn ¢ KONMYEeCTBOM U
CKOPOCTbI0 06pa3oBaHMsA 0edEKTOB.

Connection Fluctuation and Degradation Processes in Nonmetals
B. I. Yakubovich
Abstract

There have been analysed fluctuations in nonmetals, caused by structure defects and has been given
their quantity description. There have been considered fluctuations of number carriers charge in a
sample captured by traps connected with fluctuations filling in traps and degradation processes. There
have been calculated in general form correlation function and a spectrum of degradation process. There
has been obtained formula connecting spectrum fluctuations number carriers with spectrum fluctuations
filling in trap and spectrum of degradation process. There have been calculated general form expressions
for spectra considering fluctuations caused by one-charge and multi-charge traps. There has been deter-
mined spectral density fluctuations connection with quantity and velocity of forming defects.
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UccnepnoBaHue ctapeHus poTOAETEKTOPOB AJIA TOPLEBOro
3NeKTpoOMarHUTHOro KanopmumeTtpa B akcnepumeHte CMS

FO. U. Tyces, B. H. JlykbsiHos, I'. A. Mamaeesa, ®. B. Mopoa3,
A. M. Cenueepcmos, [. O. Slkopes

AHHoOTauumA

CrapeHune BakyyMHbIx ¢oTtoTpnogos (BOT) ®3Y-188, ucnonbsdyembix Ha bonbwom AZpOHHOM
Konnangepe (BAK) B kayecTtBe OCHOBHbIX (POTOAETEKTUPYHOLWMX INIEMEHTOB B TOpPLEBOM
aneKTpoMarHMTHoM kanopumeTpe KomnaktHoro MiooHHoro ConeHounga, nccrnefoBaHo npy OCBELLEHNN
dotokatoga BOT cBETOIMUCCUNOHHBIMW ANoL4aMU 40 BENNYNHBI aKKYMYITMPOBAHHOIO aHO4HOro 3apsiaa
Q=350 MK, cooTBeTCTBYIOLLEIO OAHOMY rogy paboTbl NpMbOopPOB Npu 3Ha4YeHUn NceBAOObICTPOThI N=2,4
nceetnmoctmn L=10% cm?c. [ina cepmm hoTOTPMOAOB M3MEPEHBI NOTEPU aMMNIUTYAbl aHOAHOTO CUrHana
N N3MeHeHue LWyMOBOro gaktopa npnbopos, xapaktepusyowme apdekt ctapeHus. Hanmune
HacbILLEeHUS BENNYUHBI aHOAHOW YyBCTBUTENBHOCTM (DOTOOETEKTOPOB MPU 3HAYEHUN aKKyMYNMPOBaHHOIO
aHogHoro 3apsaga 6onee 100 mK n cnabas 3aBMCMMOCTb LUYMOBOro paktopa OT 3TOro 3apsiga
CBUAETENbCTBYIOT O BO3MOXHOCTM CTabunbHoOn paboTbl 4ETEKTOPOB B T€YEHMEe BCEro uukna
akcnepumeHToB Ha BAK npu makcumanbHOW CBETUMOCTU. 3MepeHus aHOOHOW YyBCTBUTENbHOCTH
BOT npu pasnuyHbIX YPOBHAX OCBELLEHNSA, NPEBbILAKLWNX HOPMAarbHbIN pexmuMm paboTbl NpMbopos B
ycrnosusax BAK oo 100 pas, nokasanu CyLLeCTBEHHYO 3aBMCMMOCTb adpdhekTa cTapeHnst npubopos OT
YPOBHSA CBETOBOIO NOTOKA.

Ageing of the Photodetectors for the CMS
Endcap Electromagnetic Calorimeter

Yu. I. Gusev, V. N. Lukianov*, G. A. Mamaeva*, F. V. Moroz,
D. M. Seliverstov, D. O. Yakorev

* Central Research Institute Electron, 194233, St. Petersburg, Russia

Abstract

Ageing of the vacuum phototriodes (VPT) FEU-188 used as the basic photoreadout elements of the
Compact Muon Solenoid (CMS) Endcap Electromagnetic Calorimeter (ECAL) has been investigated
under illumination of the VPTs by Light Emission Diodes (LED) up to accumulated anode charge of
350 mC corresponding to 1 year of VPT operation at the pseudorapidity value n=2.4 for the LHC luminosity
L=10* cm?s™. The loss of the VPT signal amplitude and the behaviour of the excess noise factor were
measured under illumination for a set of VPTs. The achievement of the VPT anode response plateau over
100 mC of anode accumulated charge and the weak dependence of the excess noise factor upon this
charge give an evidence for the stable VPT operation during full cycle of the LHC performance at maxi-
mum luminosity. Measurements of the VPT anode response loss have been done under different rates of
illumination exceeded real conditions of the VPT operation at LHC environment up to 100 times showed
the essential dependence of the VPT accelerated ageing effect on the illumination rate.
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CeyeHus agpo-aaepHbIX peakuuin B rnaybepoBCKOM noaxoae
ONA Nerkmx 3K3o0TU4YecKux aaep

I. 4. Anxasoes, A. A. JTo6o0eHkKO

AHHOTaUuA

BblumcneHbl nHTerpanbHble ceveHus peakuuii 6, B criyvae B3auMOAENCTBIUSA 3k30TYeckux siaep *He
nLic agpamm 2C npun aHeprmn ~0,8 M3B/HyknoH. [poBeaeHO conocTaBneHne ceveHni, pacCuYMTaHHbIX
no To4Hou chopmyne Maybepa n no popmynam onTUYECKoro npeaena, NPUBIMKeHNs KECTKON MULLEHN
N NPUBNMXKEHNS HECKOSBbKMX Ten. PaccMOTpeHO BNMSIHME CTPYKTYpPbI UCcnenyeMblix Saep Ha BENUYNHY
paccunTbiBaeMoro cevyeHus c . Ha ocCHOBaHWM 3KCMEPUMEHTAmNbHbIX A@HHbIX MO CEYEHUsM

B3aMMOAENCTBUA 3K30TUYECKUX saep ¢ aapamm 2C caenaHa oueHka BeNnninHbl cpeaHekBaapaTUYHbIX
paguycoB sigep °He un MLi.

Nucleus-Nucleus Reaction Cross Sections in the Glauber
Approach for Light Exotic Nuclei

G. D. Alkhazov, A. A. Lobodenko

Abstract

The integral reaction cross sections c_have been calculated for interaction of the °He and *'Li nuclei
with the *2C nuclei at the energy of ~0.8 GeV/nucleon. The cross sections calculated by the exact Glauber
formula are compared with those calculated using the formulas of the optical limit, rigid target and few
body approximations. The influence of the structure of the studied nuclei on the value of the calculated
cross sections has been considered. The root-mean-square radii of the ®He and Li nuclei have been

estimated on the basis of the data on the interaction cross sections of the considered nuclei with the *?C
nuclei.
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Ba3oBble annapaTtHble cpeacTBa Ans obecneyYyeHUsa UHTerpanbHbIX
M BPEeMSINPOSIETHbIX METOAUK U3MEPEHUSI B AKCNEePUMEHTalbHbIX
nccneaoBaHUAX KOHAEHCUPOBaAHHOIO COCTOSIHMA cpen
C NpUMMeHEeHUeM HEMTPOHOB

B. A. Conoeet, T. B. Casgenbesa, J1. B. Buxapes, M. P. Konxudaweunu,
I. N. Kynukoea, B. B. MapyeHkos, E. B. Hukonaee

AHHOTauuA

B paboTte npeacrasneH yHKUNOHAMbHbIA COCTaB 1 ONMCaHbl TEXHUYECKME BO3MOXHOCTU YCTPOWCTB,
uenesbiM 06pa3oM pa3paboTaHHbIX Ans OCHALLEHWS U3MepPUTENbHBIMU CPeaCTBAaMU SKCNEPUMEHTAbHbIX
YCT@HOBOK, MCNOJSIb3yEMbIX B UCCNeAoBaHMsX B obnactn ousmkm TBEPAOro Tena ¢ NpMMeHeHnem
HEeNTPOHOB.

Based Instrument Devices for Integral and Time-Of-Flight Methods
of Measure in Experimental Researches of Condensate State
of Material With Exploitation of Neutrons

V. Solovei, T. Savel’eva, L. Vikharev, M. Kolkhidashvili,
G. Kylikova V. Marchenkov, E. Nikolaev

Abstract
In work the functional structure is submitted and technical opportunities of devices of the experimental

installations intended for equipment used for research in the field of solid state physics with application of
neutrons are described.
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O cpaBHUTENbLHOM peakuMoHHON cnocobHocTn hynnepeHoB C, nm C
B cucteme agumeTtuncgpopmamug — ruapasuH-rugpat

1. H. Mockanes, B. I1. Cedoe, A. A. Cubunes
AHHOTaUuA

ViccneposaHa cpaBHUTeNbHas peakunoHHas crnocobHocTb dynnepeHos C 1 C  Ha npumepe mx
noseaeHus B cucteme N,N-ammetundopmamua — rnapasmH-ruapat. YCTaHoBMeHo, YTo ynnepeH C
nmeeT Gornee BbICOKYID XMMUYECKY aKTUBHOCTb, Yem doynnepeH C, . lNpuBeaeHbl pesynbTarthl
npegBapuTeNibHbIX 3KCNEPUMMEHTOB Mo oboraweHnio aKcTpakTa pynnepeHoB nccregyemMbm
MEeTOLOM.

About comparative reactivity ability the fullerenes C, and C_,
in the system N,N-dimethylformamide-hydrazine-hydrate

P. N. Moskalev, V. P. Sedov, A. I. Sibilev
Abstract
The comparative study of the reactivity ability of the fullerenes C,;, and C,, on an example of their
behaviour in the system N,N-dimethylformamide — hydrazine-hydrate is performed. Is found, that the
fullerene C,; has the higher chemical activity, than the fullerene C . The results of the preliminary

experiments on enrichment of an extract of the fullerenes by a researched method are given.
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Bonpocbl raMMa-KOHTPONS KayecTBa CII0KHON MeTansio6eToOHHOW 3auUTbl

H. 4. Wueones, O. M. Nony6ee*
* OAO KoHcmpykmopckoe bropo crieyuarnbHO20 MawUuHOCMPOEHUST
AHHOTauuA

Mpn paspaboTke 0cO6ONPOYHBLIX KOHTEMHEPOB AN TPAHCNOPTUPOBKM U ANUTENBHOIO XpaHEHUS
oTpaboTaHHOro siA4EpHOro TONMMBa B Ka4eCcTBe MX 3alLUUTHOM CTEHKM Obina BblOpaHa cnoxHas
MHOrocnorHas MeTannobeToHHas KOHCTPYKUMS B BUAE TPEX CTanbHbIX COOCHbIX LMITMHAPOB C 6ETOHHbIM
apMUPOBAHHLIM 3anofiHUTENEM MeEXAy HUMM.

Mocne NPOMBbILLNEHHOIO M3rOTOBIEHNSA KOHTEMHEPOB, a Takke Nocre Nx ANHaMUYEeCKNX MPOYHOCTHbIX
NCNbITAHUW OCYLLECTBNAETCA raMmMa-KoOHTPOSIb KavyecTBa paguvalMOHHON 3aluuTbl 3TUX U3LEeNnn
Ha crneumanbHo pa3paboTaHHOM CTEHAE.

PaboTa noceslleHa METOANYECKMM BOMPOCAaM OLIEHKM pe3ynbTaTOB TAKOro KOHTPONS.

AHanus gaHHbIx a4ns ~ 80 KOHTEMHEPOB pasfMYHOro TUNa NnoaTBepPANIT NPUMEHNMOCTb U HAOEXHOCTb
BblIOpaHHOro MeToaa KOHTPOIA.

Topics on Gamma-Ray Control of the Compound Metal
and Concrete Protection Quality

N. D. Shchigolev, O. M. Golubev
Abstract

A complex multilayer metal and concrete structure in the form of three stainless steel coaxial
cylinders with reinforced concrete filling between them was used during development as a containment
wall of extrafirm casks for the spent nuclear fuel shipment and durable storage.

Radiation protection ability of the wares is monitored on a specially developed y-control test bench
upon their manufacture and dynamic strength assay.

The work is devoted to methodical matters of this control results evaluation.

Applicability and reliability of the chosen control technique have been confirmed by the picked data
analysis for ~ 80 casks of sundry species.
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MopaenupoBaHue peakuuii nepesapsaaku (*He, *H), (°H, *He)
C y4YyeTOM BO30YyXaeHuA A-u3obapbl

J1. B. KpacHoe*, A. B. Yeme3soe

* CaHkm-lNemepbypackuli 20cydapcmeeHHbIlU yHusepcumem
AHHOTauuA

B paboTe BbIMONMHEHbI pacyeTbl N0 KackagHOW MOLENM NpoLeccoB nepesapsaku sgep *He, *H Ha
A0EPHbIX MULLEHAX Npu umMnynbcax 1—4 MaB/( c-HyKNoH) ¢ yyeTom poxaeHus A-u3obapsbl. MiccnegosaHo
BMMSIHWE Pa3fNYHbIX KaHaNoB B3anMoaencTeus A-n3obapbl C HYKINOHaMK 9apa Ha pe3ynbTaThl pacyHeToB.

MNMokasaHo, YTO y4yeT npouecca 6e3Me30HHOro pacnaga mM3obapbl He06XoAMM MpU COrnacoBaHuUm
pe3ynbTaToB pacyeTa C 3KCNepUMEHTaNbHbIMU AaHHbIM

Modelling of Charge-Exchange Reactions (*He, 3H), (°*H, 3He)
in View of Excitation of the A-Isobar

A.V.Chemezov, L. V. Krasnov
Abstract

In work calculations on cascade model of charge-exchange processes nucleus °He, H on nuclear
targets are executed at pulses 1-4 GeV/( c-nucleon) in view of birth of an A-isobar. Influence of various
channels of interaction of an A -isobar with nucleons of a nucleus on results of calculations is investigated.
It is shown, that the account of process non-meson disintegration of an isobar is necessary at the
coordination of results of calculation with experimental data.
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BpemMsanponeTHbIA CNeKTPOMEeTpP HeYNpyroro paccesiHusi HEUTPOHOB

A. B. JlenexuH, B. T. Jle6edes,
B. A. TpyHos, I'. . Cbipbix*

Y UHecmumym amomHou sHepauu um. Y. B. Kypyamoea, Mocksa
AHHOTaUusA
MpeacTaBneHbl KOHLENLMS 30HHOIO BPEMSINPOSIETHOIO CNEKTPOMETPA A1 BbICOKOMOTOYHOMO peakTopa
N pesynbTaTbl MOLAENMPOBAHUS NapamMeTpoB Npudopa B pexmme KOMOUHMPOBAHHOIO U3MEPEHUs

4aCTOTHOIO CNeKTPa AN HECKOMNbKMX UCXOOHBIX TMHUIA BMECTe C aHan1M3om popMbl NIMHWUIA BO3GYXKOEHWN,
a Takke B KNaccuyeckom pexume paboTbi.

Time-of-Flight Spectrometer for Neutron Inelastic Scattering

A. V. Lepekhin, V. T. Lebedev, V. A. Trunov, G. F. Syryh
Abstract
A concept of zone time-of-flight spectrometer for high flux reactor and the results of instrument param-
eters modeling are presented for combined regime of measurement of frequency spectrum with analysis

of line shapes of excitations and also in classical regime of measurements.
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Manoyrnosou audpakTomMeTp NONApPU3oBaHHbIX HeMTpoHoB «MembpaHa»
AN BbICOKOMOTOYHOro peakropa

A. B. JlenexuH, B. T. Jle6edes,
B. A. TpyHos, []. Topok*, B. M. Jle6edes

Y MHemumym ¢pusuku meepdoco mena u onmuku AH BeHepuu

AHHOTauuA

KoHuenums andppakromeTtpa «Membpanay (MAAD PAH) HoBOro nokoneHns gns peakropa BbICOKOro
NoToka Ha 6a3e COBPEMEHHbIX HEMTPOHHbLIX AETEKTOPOB M NOMAPM3ALUNOHHON TEXHMKM BKMNOYaeT
pacLumpeHne BO3MOXHOCTen 3a cHeT metoaa 3D-SANS, npyMeHeHne KOMNaKTHOro HEMTPOHHOTO CrNH-
9X0 B pexuMme M3MepeHUs MarioyrrioBon gudpakumm n KBasuyrnpyroro paccesHus [1], OCHOBaHHble
Ha pesynbTaTax No MOHOXpoMaTu3auunm HEUTPOHOB C MOMOLLBLIO NMPOCTPAHCTBEHHOrO CMMHOBOIO
pe3oHaHca [2], n meToabl perynapusaumm B 06paboTke faHHbIX, pa3BuTble B koonepauumn ¢ UHCTUTYyTOM
kpucTtannorpadum PAH [3]. MNpw cozaaHnmn HoBoro npnbopa MmakcumanbHO Ucnonb3ytoTca Pypbe-meToabl
N3MEepPEeHNs paccesHna Ona yBernn4yeHUs CBETOCUIbl 3KCNEePUMEHTOB OTHOCUTENBHO TPaAULMNOHHbBIX
METOAOB, YTO JaeT AOMOMNHUTESbHbIE BO3MOXHOCTU AN U3YYEHUSI HOBbIX HAHOCKOMUYECKUX CUCTEM
(dbynnepeHoB, nx NPON3BOAHbIX, KATanM3aTopoB, OMONOrMYecKnx CTPYKTYp, paanaumoHHbIX 4eEKTOB,
PYHKUNOHANbHbIX MaTepuaros).

Small-Angle Diffractometer «kMembrane» for High Flux Reactor
A. V. Lepekhin, V. T. Lebedev, V. A. Trunov, D. Torok, V. M. Lebedev
Abstract

A new development of small-angle diffractometer «Membrane» for high flux reactor is designed at
PNPI and supplied with modern polarized techniques for 3D-polarization analysis and hybrid option
for the measurement of quasielastic scattering in SANS-regime that is based on compact version of
neutron spin echo [1]. The basic principles of magnetic monochromator, detector system and the method
for data analysis were designed with the Institute of Crystallography of RAS [2, 3]. The SANS-machine
belongs to a new generation of instruments for the analysis of structure and dynamics using Fourier
methods to provide high luminosity in experiments on condensed matter.
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N3mepeHue ramma-cneKkTpa akTUBHOM 30HbI peaKkTopa
Ha Kpuctann-gudpakuMoHHOM ramma-cnekrpometpe FCK-2M

|B. J1. Anekceee|, B. Jl. PymsiHyes, B. B. ®edopoe

AHHOTauuA

Ha y-cnektpomeTtpe CK-2M BnepBble B MMpe NpoBeaeHbl N3MEPEHNSA y-CNeKTpa akTUBHOW 30HbI
peakTopa C MOMOLLbIO (POKyCUpYoLLLEro KpucTanni-audpakLMoHHOro ramma-cnekrpomeTpa. Nameperus
npoBoAnnnCh B AnanasoHe aHepru 95—-600 kaB. SHepreTnyeckoe paspewexHne (FWHM) B ykazaHHOM
AnanasoHe aHeprui nameHsnock ot 8 oo 730 3B (B nepBom nopsgke oTpaxeHns). MI3amepeHHbIi CnekTp
cogepxut okono 300 XopoLlo pa3peLleHHbIX y-JIMHWUIA, 3Ha4YUTENbHAA YacTb U3 KOTOPbIX COOTBETCTBYET
y-nepexogam B CNekTpax pacnaga HeMTPOHOM3ObLITOYHbIX 94ep, 06pasyowmxca Npu geneHnn ypaHa
nog gevicrememM HenTpoHoB. ObpallaeTt Ha cebst BHUMaHWeE TOT (haKT, YTO MHOIME NHTEHCUBHbIE Y-MUKN
npeacTaBnAT cOOO0M XOPOLLO paspeLleHHbIe B HALINX M3MEPEHUAX rpynnbl 6IM3K0O pacnonoXeHHbIX y-
NMHWA, B BONbLUMHCTBE CrnyyaeB NpuHagnexawmnx pasHbiM Hyknugam. [lokasaHo, YTo nsmepeHus
Y-CNeKTpa akTUBHOW 30HblI peakTopa MOryT OblTb UCMNOMb30BaHbl ANA KOHTPOMSA Kak 3fIEMEHTHOro 1
M30TOMNHOro CoCTaBa A4epPHOro TOMMAMBa, Tak U npoLuecca BbKUraHUA JOMTOXUBYLLMX pagno0aKTUBHbIX
OTXOJ0B NpW A0epPHOK TpaHCMyTauun.

Measurements of the Reactor Core y-Spectrum with a Curved
Crystal y- Spectrometer GSK-2M

[V. L. Alexeev|, V. L. Rumiantsev, V. V. Fedorov

Abstract

Measurements of the reactor core y-spectrum were carried out with a curved crystal y-spectrometer
for the first time in the world. The widths of instrument lines (FWHM) in the energy range 95-610 keV are
8-730 eV (for the first order of reflection). The measured y-spectrum includes about 300 y-lines. The
greater part of observed y-lines pertains to decay spectra of neutron-rich nuclei. The main feature of the
gamma-spectrum is that many intense y-peaks are close groups (well resolved in these measurements)
of lines of different nuclei. It is shown, that the Cauchois curved crystal y-spectrometer with a very high
energy resolution can be used for in-pile control of the isotopic and elemental structure of nuclear fuel (or
fission nuclides in nuclear waste products of transmutation).
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AHanus t'nn° poxaeHnsa B ABYX(OTOHHbIX CTOJNIKHOBEHUAX Ha LEP
B. A. Ujecenbckul, A. B. CapaHues, A. B. AHucoesu4, M. I1. JleeyeHko
AHHOTauuA

N3yyaeTcs peakumst yy — n'nn® ¢ kBasMpeanbHbiIMM (DOTOHAaMK C MOJSTHOW MHTErparnbHON CBETU-
MOCTb0 663 pb~, AaHHbIe NnonyyYeHbl ¢ noMowbo AeTektopa L3 LEP npu aHeprusx u.m.c. ot 183 9B
0o 209 NsB. NMpeacTaBneHbl pesynbTaTbl 9HEPro3aBNCUMOro NapunanbHO-BOSIHOBOro aHanmsa B obna-
ctnmacc 1,1 < M(n*rnf) < 2,2 M9B. Peakums AOMUHaHTHO onpeaenseTtca poxaeHvem a,(1320). Takke
NPUCYTCTBYET CUNbHbI CUTHaM, COBMECTUMBbIV C NEPBbIM paguanbHbiM BO30YyXaAeHEM N30BEKTOPHOIO
TEH30PHOro CoCTosAHNA, a,(1700), koTopbIi NoATBEpPXAaEeT npeabiayume HabnoaeHns L3. Ero asyx-
boToHHas napunanbHas wupuHa onpepenera, I Br(3n) = 0,377 k3B, 1 OTHOLWEHNe 6PIHUMHIOB
p (770)n k f,(1270) pasHo 3,4 + 0,4. [Ins BCex HabMOAEHHbIX COCTOAHUIA M3MEPEHbI NPOM3BeaEeHNS

vy NapumanbHbIX WWPUH 1 31t GPSHYNHIOB.
Analysis of n*nn® Production in Two-Photon Collisions at LEP
V. A. Schegelsky, A. V. Sarantsev, A. V. Anisovich, M. P. Levchenko
Abstract

The reaction yy — n*nn° with quasy real photons is studied with a total integrated luminosity of
663 pb™, collected by the L3 detector at LEP, at the center-of-mass energies from 183 to 209 GeV.
The results of an energy dependent partial wave analysis in the mass region 1.1 < M(n*nn®) < 2.2 GeV
are presented. The reaction is dominated by the a,(1320) formation. A strong signal consistent with the
first radial excitation of the isovector tensor state, a,(1700), is also present and confirms the previous
L3 observation. Its two-photon partial width is found to be FWBr(Sn) = 0.3772%2 keV and the relative
branching ratio of p (770)r to f,(1270)r is 3.4 £ 0.4. For all observed states the product of the yy partial
width and 3r branching ratios are measured.

MpenpuHT Ne 2606, 28.03.2005 r., aHrn. TekcT
E-mail: schel3@cern.ch

14



K!K!-koHe4HOe cocTosiHMe B ABYX(OTOHHbLIX CTONIKHOBEHUSIX
n SU(3)-TeH30pHbIA HOHET

B. A. lljecenbckut, A. B. CapaHyes, B. A. HukoHoe, A. B. AHucoeuy, M. I1. Jlee4eHko
AHHOTauuA

NayuyaeTca K KI-koHeuHoe COCTOosIHIE B yy-CTOSNKHOBEHUsAX Ha L3 aeTekTope LEP ¢ ncnonb3osaHnem
onepaTopoB opbuTanbHOro MOMeHTa. B maccoBoM cnektpe OOMUMHUPYIOT TEH30PHbIE ME3O0HbI,
onpeaeneHbl X AByX(OTOHHbIE NapumanbHble WnpuHbl. CurHan npy 1700—1800 MaB siBnsieTca HOBbIM
TeH30pHbIM cocTosHuem f.(1750) ¢ maccort M = (1755 + 10) MaB v wmpuHoii I = (67 + 12) MaB. Bce
paccMaTtprBaeMble TEH30PHbIE Pe30HaHChl NoavmHATCA SU(3)-cooTHowweHuam, 1 f,(1750)-cocToaHne
obpasyeT BTOpoW TeH30pHbIi HoHeT BMmecTe ¢ f,(1560) 1 a,(1700). B SU(3)-aHanuse nvetoLpneca AaHHbIe
NO3BOMSAKT ONpeaenuTb Yribl CMEWNBaHUA MexXay HeCTPaHHOW M CTPaHHOW KOMMOHEHTaMm
N30CKanNsApHbIX YIIEHOB TEH30PHOIO HOHETA C XOPOLLE TOYHOCTBIO.

The K!K? Final State in Two-Photon Collisions and SU(3) Tensor Nonets

V. A. Schegelsky, A. V. Sarantsev, V. A. Nikonov, A. V. Anisovich, M. P. Levchenko
Abstract

The KZK? final state in two-photon collisions is studied with the L3 detector at LEP, using orbital angular
momentum operators. The mass spectrum is dominated by the formation of tensor mesons, their two-
photon partial width are determined. The signal at 1700-1800 MeV is found to be new tensor state
f,(1750) with the mass M = (1755 + 10) MeV and the width ' = (67 + 12) MeV. All observed tensor
resonances obey to SU(3) relations and the f,(1750) state forms the second tensor nonet together with
f,(1560) and a,(1700). In the SU(3) analysis the present data allows to determine mixing angles between
nonstrange and strange components of isoscalar members of tensor nonets with good accuracy.
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Pe3oHaHTHOe noBeaeHue | =2 aMnnnTyabl B C€4eHUU IKCKITHO3NBHOIO poXxXaeHusA
4-X NNOHOB B YY CTOJIKHOBEHUAX

B. A. lljecensckul, A. B. CapaHues, B. A. HukoHoeg

AHHOTaUuA

MpencTaBneHbl pedynbTaTthl NapLumManbHO-BOIHOBOrO aHanmaa yy — n'nn'nu yy — n'nn’n’ 4aHHbIX,
Nony4YeHHbIX C nomowbio L3 getektopa Ha LEP. Bbin npogenaH aHeproHe3aBUCUMbIM aHanuas,
YYUTbIBAKOLWMA BA MEXaHU3Ma POXAEHUS YeTbipeX NMUOHOB: KacKadHbI pacnag nu poxgeHue OBYX
pe3oHaHcoB. [Npn nHBapmaHTHbIX Maccax yy Huxe 2,5 3B cedeHue onpenenserca JOMUHAHTHO
pPOXOEHMEM TEH30PHbIX U CKarnspHbIX COCTOAHUN. 27, 3** 1 4** napupmanbHble BOSHbI 4al0T MHOrO MEHbLLIK
BKMag, HO BaXHbl AN ONUCaHUSA OaHHbIX W NMOKa3bIiBaKOT SBHYKO PE30HAHCHYIO CTPYKTYpy. Pasnuuve
mexay vy — ' nln’cevyeHnem, Nosy4eHHbIM HEMOCPEACTBEHHO M3 NapLmaribHO-BOTHOBOIO aHanm3a u
npeackasaHHbIM (Ha ocHoBe npegnonoxeHuna | = 0) us cduta yy —» n'nn'n peakunn, nokasbiBaeTt
pe3oHaHTHOe noBedeHne, YTO MOXET ABNATLCA YKa3daHWeM Ha COCTOsIHME C U3OCMNHOM 2.

The Resonant Contribution of / = 2 Amplitude into the Cross Section of Exclusive
4 Pions Production in yy Collisions

V. A. Schegelsky, A. V. Sarantsev, V. A. Nikonov
Abstract

The results of the PWA analysis of the yy —» n'nn*n-and yy — n*nn’r®data collected by the L3
detector at LEP are presented. The energy independent analysis has been performed taking into ac-
count two mechanisms for four pion production: the cascade decay and two resonances production. At
vy invariant masses below 2.5 GeV the cross section is dominated by production of tensor and scalar
states. The 2, 3** and 4** partial waves are much smaller but are important to describe the data and
reveal a clear resonance structure. The difference between yy — n*n°z°cross section obtained directly
from PWA and predicted (on the basis of / = 0 assumption) from the fit of yy — n*nn*n~ reaction shows
a resonant behavior which can be an indication of isospin 2 states.
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ApepHo-thnsnyeckue MetToabl U3yHYEHUSA CTPYKTYPbI U COCTaBa BellecTBa
C UCNOJNIb3OBaHUEM YCKOPEHHbIX YacTul, — pa3paboTka n npumeHeHue
AnNA uccrieqoBaHNs HOBbIX MaTepuanos, NpubopoB, TEXHONOIMMUN

B. M. Jle6edes, B. A. CmonuH, b. b. Tokapes
AHHOTauuA

[MpencraBneHbl aHaNUTUYECKUE XapaKTEPUCTUKN U BO3MOXHOCTU S4epHO-PU3NYECKNX MEeToO0B
aHanuaa anga uccnefoBaHus pasnuyHbIX MaTepmnanos. ATU MeToAbl BKIOYakoT B cebsa cnekTpomeTpuio
obpaTHOro pe3epdopAOBCKOro paccesHns, METOA SAEPHbIX PeaKUMA N PEHTIEeHOCNEKTPabHbIN aHanu3
C MCMoSfib30BaHMEM MPOTOHOB U OeNTPOHOB. [lpuBeaeHbl OCHOBHblE HanpaBreHUa NPOBOAUMbIX
nccrnegoBaHnin TBepAbIX TES U NIIEHOK, a Takke Nory4yYeHHble B nocneaHue rogbl pesyrbTaTbl U3y4eHus
TBEpAbIX Ten, NAeHOK M NpubopoB C UCMOMb30OBaHMEM anekTpocTaTudeckoro yckoputensa MAAS.

Nuclear Physics Methods for Studying of Structure and Composition
of Substance with the Use of Accelerated Particles — Development
and Application for Investigation of New Materials,

Devices and Technologies

V. M. Lebedev, V. A. Smolin, B. B. Tokarev
Abstract

Analytical characteristics and possibilities of nuclear physics methods (a Rutherford backscattering
spectrometry, a nuclear reaction analysis, a particle induced X-ray emission) for the investigation of
different materials are presented. The main directions of investigations of volumes and thin films with
these methods are described too. There are the results of investigations on the PNPI electrostatic accel-
erator.
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3aBMCUMOCTb CeYeHUI geneHus sgep oT aHeprum
NPOTOHHbLIX U AEeUTEePOHHbIX NY4YKOB

10. A. Apucmoes, b. J1. Nlopwkos, I'. E. ConsikuH, P. M. Slkoenes*
* Paduesbilti uHecmumym um. B. . XnonuHa
AHHOTaUuA

B paGoTe paccMOTpeHO BO3MOXHOE BIUAHUE Ha 9KCMEPUMEHTArbHO 3MepseMble CeYEHUS A0epHOro
AeneHns npoueccoB 06pasoBaHUS B TSXKENbIX SApax HU3KOMeXalumx T-Me30aTOMHbIX COCTOSHUNA.
YkasaHbl AnanasoHbl KUHETUYECKUX SHEPrUiA ANA NPOTOHOB U JEeNTEePOHOB, B KOTOPbIX BO3MOXHO
HaGnoaeHVe NoporoBbiX 0COBEHHOCTEN B 9HEPreTUYECKON 3aBUCUMOCTM CEYEHMWI AAEPHOTO AeNeHns.

Nuclear Fission Cross Section Dependence on Energy
of the Proton and Deuteron Beams

Yu. A. Aristov, B. L. Gorshkov, G. E. Solyakin, R. M. Yakovlev

Abstract

Possible influence of deeply bound -mesoatomic state formation in heavy nuclei on nuclear fission
process is discussed. Ranges of kinetic energies of protons and deuterons are determined for observa-
tions of threshold effects in energy dependence of fission cross sections.
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KpnoreHHasi LMPKynALMOHHas CUCTeMa CBEPXBbICOKOU OYMUCTKMU
Boaopoaa ana akcnepnmenta MuCAP

B. M. Be3biMmsiHHbIX, A. A. Bacunbes, M. E. B3Hy30aee, B. A. NaHxa, 1. A. Kpasuyos,
B. A. Tpogpumoes, I'. H. LlankuH

AHHOTauuA

B paboTe gaHO TEXHUYECKOE ONUCAHNE KPUOTEHHOW LIMPKYNSALMOHHOM CUCTEMbBI O4YMCTKN BOAOPOAA
ANsi 9KCnepuMeHTa Mo U3y4vyeHuto LL-3axBaTa Ha npotoHe (MUuCAP experiment), npoBOAUMOro

B NHcTuTyTe MNayns Weppepa (PSI), Weeriyapusa. Cuctema npumeHseTca 4ns HenpepbiBHOW OYUCTKN

BOZOpoOAa, 3arofHALWEro UCrnonb3yemMyto B 3KCNepuMeHTe BpeMAnpoeKkUnoHHy kamepy (Time
Projection Chamber, TPC).

PaccmoTpeHbl npyHUMN AeNCTBUS, OCOBEHHOCTU KOHCTPYKLMN, anropuTMbl yNpaBrieHNS yCTaHOBKOM.
[MpuBeaeHbl AaHHbIE NO pe3ynbTatam paboTbl cucTeMbl B TedeHne ceaHca 2004 roaa.

Cryogenic Circulation Ultra-High Hydrogen Purification
System for MuCAP Experiment

B. Bezymyannykh, A. Vasilyev, M. Vznuzdaev, V. Ganzha,
P. Kravtsov, V. Trofimov, G. Shapkin

Abstract

Circulating Hydrogen Ultra-High Purification System (CHUPS) for the Time-Projection Chamber (TPC)
in the MUuCAP experiment (Paul Scherrer Institut, Switzerland) is described. Detailed explanations

of design, principles of operation, control algorithms are given. The experimental results of 2004 run
in PSI are presented.
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UccnepoBaHue peakuun 7 p— n°n v 7 p— 1NN Ha 7-Me3OHHOM KaHane
cuHxpouuknoTtpoHa NMNAD c nomoLlbIo cnekTpomMmeTpa HeUTpanbHbIX ME30HOB

4. E. Basidunos, KO. A. Benoana3oe, H. I'. Ko3nexko, C. I1. Kpyanos,
W. B. JlonamuH, []. B. HosuHckull, A. K. Padbkoe, B. B. Cymauyes, E. A. ®unumoHos

AHHOTauuA

CneKkTpomeTp HenTpanbHbIX ME3OHOB CMIPOEKTUPOBAH M U3rOTOBIEH B JlabopaToprm Me3oHHON (hr3nkm
ANA U3y4YeHus peakuumn np— 701 U wP—> NN Ha 71-MEe30HHOM KaHarne CuHXpouuknoTpoHa MNMUAD.
CnekTpoMeTp COCTOUT M3 OBYX 3NEKTPOMArHUTHbIX KaropuMeTpoB MOMHOro NOrfoweHns (Kaxagbin
BkntovaeT B ceba 24 kpuctanna Csl(Na)) ons oeTekTMpoBaHus ABYX y-KBAHTOB OT pacnaga n°%-me3oHa
(n-me3o0Ha). MNMpeacrtaBneHbl KOHCTPYKUMSA CNEKTPOMETPa U ero OCHOBHbIE XapakTepucTukn. [aHo
onucaHue nepBbiX 3KCMEPUMEHTOB, BbINOSTHEHHbLIX C UCMOJIb30BAaHWUEM CreKTpoMeTpa HeuTparnbHbIX
Me30HOB. B 3Tux akcnepumeHTax namepeHbl gudpdepeHumansHble CevYeHnUs peakuum nepesapsaku
7 P— 7°N NOA ManbIMKU YrinaMmy Npy MNynbcax HaneTawwmx r-me3oHoB oT 417 no 710 MaB/c, a Takke
AnddepeHumanbHble ceveHus npouecca poXaeHUa n-Mme3oHa 7~ p— 1nn BO BCEM AnanasoHe yrnos npu
nmnynsce 710 MaB/c.

Study of reactions 7 p— 7°n and 7 p— nn at the pion channel
of the PNPI synchrocyclotron using the spectrometer of neutral mesons

D. E. Bayadilov, Yu. A. Beloglazov, N. G. Kozlenko, S. P. Kruglov, I. V. Lopatin,
D. V. Novinsky, A. K. Radkov, V. V. Sumachev, E. A. Filimonov

Abstract

The spectrometer of neutral mesons was designed and created at the Meson Physics Laboratory for
studying reactions 7 p— 7°n and np — nn at the pion channel of the PNPI synchrocyclotron. The
spectrometer consists of two electromagnetic total absorption calorimeters (each assembled of
24 Csl(Na) crystals) for detecting two y-quanta from the decay of z° meson (or n meson). A construction
of the spectrometer and its main characteristics are given. First experiments carried out using the
spectrometer of neutral mesons are described. Measured in these experiments are differential cross
sections of the charge exchange reaction 7 p— 7% for small angles at momenta of the incident pions
from 417 to 710 MeV/c as well as differential cross sections of the n-production process n-p— nn in the
whole angular range at the momentum of 710 MeV/c.
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Mcnonb3oBaHue meToAa Kpuctannusauum ans nonyyYeHus
YncTbix pynnepeHos C, m C_

B. I1. Cedoe
AHHOTauuA

MccnepoBaHa BO3MOXHOCTb MPUMEHEHUS MeToda Kpuctannmaauyum Ons rnosiydeHUss YUCTbIX
ynnepeHos C,  n C, 13 HacCbllUEHHbIX PACTBOPOB B O-KCWUIOME NpW HU3KMX TemnepaTypax.
PekomeHoBaHO MCNONb30BaTh METOA KpucTannmaaumm npu -24°C ans nonyyYeHns YucToro pynnepeHa
C,, ¥3 npenapatos, coaepxatimx 98,6-99,4 % C, . NokasaHo, 4To MeTOA KpucTannmsaumm SBnseTcs
OCHOBHbIM B TE€XHOIOMM MoSlyYeHns ynctoro dpynnepeHa C . JkcneprMeHTanbHO onpeaeneHs
pacTBOPUMOCTM KOHLEHTPATOB doynnepeHoB B 0-kcunorne npu 85°C B 3aBUCMMOCTM OT UX COCTaBa.

Application of Crystallization Method to the Preparation
of Pure Fullerenes C, and C_,

V. P. Sedov
Abstract

The possibility of application of a selective crystallization method to the preparation of pure fullerenes
C,, and C, from the saturated solutions in o-xylene is studied. Itis recommended to use crystallization at
-24°C for preparation of pure (99,5 %+) fullerene C,, from mixtures containing 98,6-99,4 % C_,. It is
shown, that the method of crystallization can be used as a basic step in the technology of the purification
of the fullerene C_. Itis observed that solubility of C, /C_, mixtures in o-xylene depends on C, /C. content
ratio. The solubilities of the C_/C. fullerenes in o-xylene are experimentally determined at 85°C depend-
ing on their relative content.
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Monapusauusa B KBasamynpyrom (p,2p)-paccesHum
Ha aape “He npun aHeprum 1 3B

O. B. Muknyxo, I M. Amanbckut, B. A. AHOpees, C. Jl. Benocmoukutl, []. O. BepemeHHuUKos,
FO. B. Enkun, A. A. XX0aHoes, A. A. Usomos, A. 0. Kucenes, JI. M. KoyeHOa,
M. 1. JlesyeHko, T. Hopo?, A. H. lMpokognes, [. A. lpokoghbes, X. Cakazy4qu?’),
B. A. Tpoghumoes, C. U. Tpyw, O. 5. Pedopos, K. XamaHaka”, A. B. Llleed4ukoe

" Uccnedosamenbckul LleHmp sidepHoli ¢pusuku, Ocaka, SnoHust
AHHOTauuA

N3mepeHa nonspusaumsa BTOPMYHbIX MPOTOHOB OT peakumu (p,2p) Ha siape “He npy aHeprum NpoTOHHOIO Ny4ka
1 3B B kMHemaTnyeckn NONHOM aKcnepumeHTe. [1Ba BTOPUYHbBIX NPOTOHA PerMcTpupoBanucb Ha coBnageHue
NPy HECMMMETPUYHBIX yriax paccesHna O, = 18°+24,21°, @, = 53,22° ¢ NOMOLLbI0 ABYXMNIIEYEBOro MarHUTHOro
CMEKTPOMETPa B LUIMPOKOM 06nacTv uMnynbcoB sapa-octartka K, o1 0 Ao 150 MaB/c. B dhokanbHoM 30He Kaxaoro
crneKkTpoMeTpa pacnonararncs nonsapuMeTp Ha NPONopPLUOHarbHbIX KaMepax.

O6GHapy»xeHo, YTO 3MepeHHbIE NonspusaLmm 0domx BTOPUYHbBIX MPOTOHOB MEHbLLE NONSpM3aLmm B CBOGOOHOM
yrnpyroMm NpoTOH-NPOTOHHOM paccesiHun. BennunHa aToro otnnumnsa onpeaenseTcsi ckopee BeNMYMHOWN CpeaHen
SHEpPrun cBA3N SA4epHOro S-NpoToHa, YeM 3HaYEeHNEM cpeaHer aPdeKTUBHON AAepPHOM NNOTHOCTU sapa.

MpeactasneHbl Takke pesynbTaTbl U3MEPEHUS NONAPM3aLUn B MHKIMIO3MBHOM KBa3WyrnpyromMm paccesHum u
yNpyrom paccesiHum NpoToHOB € 3Hepruen 1 3B Ha sapax “He B yrnosom uHTepsane O, = 18° + 24,21°.

Polarization in Quasielastic (p,2p) Scattering
from “He Nucleus at 1 GeV

O. V. Miklukho, G. M. Amalsky, V. A. Andreev, S. L. Belostotski, Yu. V. Elkin,
O. Ya. Fedorov, K. Hatanaka”, A. A. Izotov, A. Yu. Kisselev, L. M. Kochenda,
M. P. Levchenko, T. Noro?, A. N. Prokofiev, D. A. Prokofiev, H. Sakaguchi?,

A. V. Shvedchikov, V. A. Trofimov, S. I. Trush, D. O. Veretennikov, A. A. Zhdanov

) Research Center for Nuclear Physics, Osaka, Japan
Abstract

The polarization of the secondary protons from the (p,2p) reaction on “He nucleus at 1 GeV of the initial proton
energy was measured in a kinematically complete experiment. Two final protons from the reaction were detected in
coincidence by means of a two-arm magnetic spectrometer at non-symmetric scattering angles ®, = 18° +24.21°,
0, =53.22° in a wide range of the residual nucleus momenta K, from 0 to 150 MeV/c. Both spectrometer arms were
equipped with multiwire proportional chamber polarimeters.

Reduction of the measured polarization of both secondary protons in comparison with the polarization in the free
elastic proton-proton scattering was observed. A value of the reduction is rather determined by the average binding
energy of the S-shell protons than by the effective nuclear density of the nucleus.

The results of polarization measurements in the inclusive quasielastic scattering and elastic scattering of the
1 GeV protons on *He nuclei at scattering angles ®, = 18° + 24.21° are also presented.
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YcoBeplweHcTBOBaHUA B nporpamme GTOL
C. Jl. Caxapoe
AHHOTauuA

O6HapyxeHo, 4yto nporpamma GTOL (HaumoHanbHbIn LeHTp aaepHbIx gaHHbix, BHJT CLUA), wnpoko
ncrnonb3yemas 4ns BblYUCIEHUS 3HEPTUW YPOBHEN, AAaeT HEBEPHbIV pe3yrbTaT Ana OMeBUAHOro criyyas
LeNTIOYNCIIEHHbIX 3HAYEHUI SHEPTUIA NEPEXOa0B, B TO BpeMs kak nporpamma KGTOL2 (LleHTp AaHHbIX
MNA® PAH), ncnonbaylowas OBONHYO TOYHOCTb, AAET NpaBuibHbIA pesynbtaTt. cnonb3oBaHne
ABOWHOM TOYHOCTU B nporpamme GTOL Takke NpMBOAMT K NpaBunbHOMY pesynbtaty. [ns ygobcrea
B nporpammy GTOL pobaeneHbl BblMUCIIEHNE Y2 ONSA KAXOOro pasMeLLeHHOro nepexona, obwmn y?
N HOPMUPOBAHHbIN %2, a Takke psSa APYrNX XapakTEPUCTUK CXEMBI.

Refinements of Computer Code GTOL
S. L. Sakharov
Abstract
Computer code GTOL (National Nuclear Data Center, BNL USA) widely used for calculation of level
energies is found to produce wrong result for the evident case of integer values of transition energies,
whereas code KGTOL2 (Data Center of PNPI), using double precision, gives the right result. Use of
double precision in code GTOL results in the right answer too. Added for convenience in code GTOL are
the calculations of 2 for each transition placed, the total y? and normalized y%? as well as some other

characteristics of level scheme.
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UccnengoBaHue KOHUEHTPaUMOHHbIX npodunen dpropa
B TOHKOW NMPOBOJSIOKE METOAOM SiAePHbIX peakumn

B. M. Jle6edes, A. I'. Kpuswuy, A. H. TamapuHuee
AHHOTauumA

lMpencraBneHa MeToanka N3amMepeHUin KOHLEHTPAUWOHHbIX Npodunen htopa B TOHKMX NPOBOJSIOKaX
MEeTOAOM SAepPHbIX peakumii. [ns namepeHns NPOCTPaHCTBEHHbIX U rIyOMHHbBIX Npodunen npuMeHseTca
agepHasa peakumsa °F(p,a)'®O. MNMpuBeaeHbl aHaNUTUYECKUE XapaKTEPUCTUKM METOAUKM (YyB-
CTBUTENbHOCTb, TOYHOCTb, rNybuHa nccnegyemoro crosd, paspelwieHne no rnybuHe). MNMokasaHbl
pe3ynbTaTtbl UCCNegoBaHNS KOHLEHTPaUMOHHBLIX Npodourien doTtopa B NOKPbLITOW 30/10TOM BOSNbPaMOBOU
NPOBOJIOKE.

Investigation of Concentration Profiles of Fluorine
in Thin Wire Using Nuclear Reaction Analysis

V. M. Lebedev, A. G. Krivchitch, A. N. Tatarintsev
Abstract

The measurement method of the fluorine concentration profiles in thin wire by means of Nuclear
Reaction Analysis is described. To measure the lateral and depth distributions the °F(p,a)**O nuclear
reaction is used. The analytical characteristics of technique (sensitivity, precision, thickness, depth resolution)
are described. The results of investigation of the fluorine concentration profiles on the gold-plated tung-
sten wire are presented.
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BbI60p TexXHOMOrM4eckoro BapuaHTa nonyyeHus
uncroro cpynnepeHa C_,

KO. C. lNpywko, B. 1. Cedoe
AHHOTauuA

OnucaHbl pasnuyHble crnocobbl nony4veHns Ynctoro dynnepeHa C., , Takme Kak xpomatorpaduyeckas
O4MCTKa JKCTpakTa (PynnepeHoB n KoHueHTpata C.  Ha rpaduTe U Ha akTVBMPOBAHHLIX YIMiAX TUna
«KapboHnuty, DCL-220, DCL MAGOX, «ropsiiee» KOHLEHTPMPOBAHNE, «XOJNTOAHOE» KOHLEHTPUPOBAHME,
KpucTannusaumsa M3 HacblLLEHHOro pactsopa KoHueHTpata dynnepeHa C, B O-Kcurone, OTMbIBKa
ynnepeHa C , U3 KoHUeHTpaTa ynnepeHa C, CenekTMBHbLIM PacTBOPUTENEM, YaaneHne npumecei
BbICLUNX QOYISIEPEHOB.

OKcnepMMeHTanbHO onpeaerneHbl NPOM3BOANTENbHbIE XapaKTEPUCTUKM KaXZoro n3 cnocobos,
N3y4eHbl X OCHOBHble 0cobeHHOCTU. OnpeaeneHbl 3(eEKTMBHbIE CNOCOOLI ANS yaaneHus npuMecu
dynnepeHa C_, npeanoxeHbl cnocobbl, NpeanoyYTUTEeNbHbIE ANS yaaneHns npuMecu BbICLLMX
dynnepeHos.

60’

Selection of Technological Variant of Preparation Pure Fullerene C_
Yu. S. Grushko, V. P. Sedov
Abstract

The various ways of preparation pure fullerene C_ , such as chromatographic purification of a mixture
of the fullerenes and concentrate of the fullerene C_ on the graphite and on the activated coals such as
“Carbonite”, DCL-220, DCL MAGOX, “hot” concentrating, “cold” concentrating, crystallization from the
saturated solution of a concentrate of fullerene C_, in o-xylene, the washing of the fullerene C,, from a
concentrate of the fullerene of C_ by the selective solvent, removal of the impurity higher fullerenes are
described.

The productive characteristics of each of ways are experimentally determined, their basic features are
investigated. The effective ways for removal of an impurity of C_ are determined, the ways preferable to
removal of an impurity higher fullerenes are proposed.
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KomnnekcHasa TexHonorusa ynnepeHoB
KO. C. Npywko, B. I1. Cedos, B. A. llunuH
AHHOTauuA

PaccmoTtpeHa paspaboTtaHHas B [MTUAD PAH komnnekcHas TexHOnorms nponsBoAcTBa oynnepeHos,
BKIIOYAIOLLIAA CTagum NonyyYeHus ynnepeHo-coaepallern Caxkmu MeToaoM 3reKTpOAYroBOro ucnapeHns
rpadmta B atMmocdepe renus, 3KCTparnpoBaHms U3 Hee 0-KCUIT0NIoM CMecu oynnepeHoB, NOCneayoLero
npeaBapuTEnbHOro pasaeneHns 3Ton cmecy Ha oboralleHHble dynnepeHamu C 1 C.  KOHUEHTpaThI,
OYMCTKM 3TUX KOHLEHTPATOB OT MPUMECEN 1 Nosy4eHns n3 HUX pynnepeHa C,, Y1CTOTOM fydile, Yem
99,5 %, n dynnepexa C,, unctoton ny4we, 4yem 98,0 %.

The Complex Technology of the Fullerenes
Yu. S. Grushko, V. P. Sedov, V. A. Shilin
Abstract
The complex technology of the fullerenes is developed in PNPI RAS, including stages of preparation
fullerene containing soot by a method of electroarc evaporation of graphite in an atmosphere helium,
extracting by the o-xylene of a mix fullerenes from it, subsequent preliminary division of this mix on
enriched concentrates by the fullerenes C_, and C,, purifying of these concentrates from impurity and
preparation from them of the fullerene C, by purity are better, than 99,5 % and fullerene C_ by purity are

better, than 98,0 %.
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YeTbipexmoaoBbI HEUTPOHHBLIN pednekTomeTp NR-4M

B. I'. CbipomMsimHukoe, H. K. lnewaHoe, B. M. [MyceHkos, A. ®. Llje6emoe,
B. A. YnbsaHos, 51. A. Kacman, C. N. XaxanuH, M. P. Konxudaweunu,
B. H. Cnrocapsb, A. A. CymbamsiH

AHHOTauunA

lMpencrasneH HeNTPOHHLIN pedoriekTomeTp NR-4M ¢ ABYMSA CNUH-GoriMnnepamMu 1 aHanvM3aTopom nonspusauum
OTpaXXeHHOro ny4yka. PedhnektomeTp pasmeLleH Ha ropu3oHTanbHOM TennoBom kaHane Ne 13 peaktopa BBP-M
(MNAD). Bbein caoenaH 1M ycTaHoBMEH hopMupoBaTenb Myvka crneuuanbHOW KOHCTPYKUMU. VIHTEHCUMBHOCTb
nepBUYHOrO Myyka bbina yBenunyeHa B 5 pa3. B pednekromeTpe Bcneactane cosgaHnsa hopMmmpoBatens nyyka
peann3oBaHa BO3MOXHOCTb M3MEPEHUN B YETbIPEX pexnmax (Mogax) c: «benbiM» HeNnonspu3oBaHHbIM MyYKOM
(I pexnm), «6enbiM» NONAPU30BaHHBLIM My4YKoM (Il pexmMmM), MOHOXPOMAaTUYECKMM HENONAPU3OBAHHBLIM MYYKOM
(11l pexxkrm) 1 MOHOXPOMATUYECKUM NOMAPU3OBAHHBIM My4KoM (1V pexunm). A1 pexxumbl paboTbl Obiny aTTecToBaHbI.
Bbi6op pexxnma gomkeH onpeaensatbecs peliaemMon usnyeckor sagaden.

MakcuMarbHbI AOCTYNHbIN AnanasoH no nepegaHHoMy UMMynbCy B pedriektomeTpe g = (0,003-0,275) AL,
[ns ncnonb3oBaHHOW reoMeTpuM MakCUMarnbHbIA MHTErpanbHbii NOTOK Ha obpa3sue paBeH 2,6-10° H/cm?C
(I pexum). PaspelleHne no AnvHe BOMHbI BO BpeMsnponeTHbIx pexumax (1 u 1) AL = 0,06 A. B pexume I
B paboueMm AmanasoHe AnuH BonH (A = 0,88 — 4,7 A) cpeaHss BenuunHa nonapusyoLleii apdeKTMBHOCTY
nongpusatopa coctasndget 0,99. B moHoxpomaTtuyeckux pexumax (Il n 1V), rae mcnonb3oBaHbl ABOWHbIE
MHOrOCIOMHbIE MOHOXPOMaTOpPbI 1 %8Ni (OUNBbTPbI, OTHOCUTESNBbHbIE CEKTPanbHbIE LWNMPUHBLI MMKOB cocTasunm 0,074
n 0,065, cootBeTcTBEHHO. B pexnme IV nonapusylowan addekTMBHoCcTb ABonHOro Co/Ti MoOHOXpomaTtopa-
nonsipudatopa B nuke pasHa 0,99.

Vcnonb3oBaHne AByx nunnepoB M aHanusatopa nonspusauun gaet BO3MOXHOCTb U3MEPEeHUss Moaynen
4-X 3NeMeHTOB MaTpuLbl OTPaXXeHUS. ATO BaXKHO A8 UccrneaoBaHUA MHOMTOCNONHBIX MarHUTHBIX CTPYKTYP.

[aHo onucaHue ynpasnsioLLer nporpammbl.

Four-Modes Neutron Reflectometer NR-4M

V. G. Syromyatnikov, N. K. Pleshanov, V. M. Pusenkov, A. F. Schebetov,
V. A. Ul'yanov, Ya. A. Kasman, S. I. Khakhalin, M. R. Kolkhidashvili,
V. N. Slyusar, A. A. Sumbatyan

Abstract

Neutron reflectometer NR-4M with two flippers and the analyzer of the reflected beam polarization is represented.
The reflectometer is installed at a horizontal thermal neutron channel No.13 of the reactor WWR-M (PNPI). A beam
former of special design was produced and mounted. The primary beam intensity was increased in 5 times. In
reflectometer, due to creation of beam former, the possibility of measurements in four modes with: “white”
non-polarized beam (mode I), “white” polarized beam (mode 1), monochromatic non-polarized beam (mode llI),
monochromatic polarized beam (mode IV) were realized. Attestation of the four modes was made. The choice of the
mode depends on the physical problem to be solved.

The maximum available range of momentum transfers in reflectometer g = (0.003-0.275) A-X. With the used
geometry the maximum integral flux at the sample was 2.6 -10° sm=2-s7! (mode I). The resolution on wavelength in
the TOF modes (I and 1) was found to be A4 = 0.06 A. In mode Il in working range of wavelengths (1 =0.88 — 4.7 A)
the mean value of polarizing efficiency of polarizer is 0.99. In monochromatic modes (lll and V), where used double
multilayer monochromators and 8Ni filters, the relative wavelength widths AA/A were found to be 0.074 and 0.065,
respectively. In mode IV the polarizing efficiency of double Co/Ti monochromator-polarizer in peak is 0.99.

The use of two flippers allows four modules of the reflection matrix elements to be measured. This is important
for the study of layered magnetic structures.

The computer control program is described.
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SPES4-r: ycTaHOBKa ANA 3KCKNIO3UBHOIo nccnegoBaHus
AAepPHbIX peakuumn

r. . Anxasos, B. B. AcmawuH, A. . AmamaHu4yk, B. AeecycmioHek, []. bawernbe,
B. B. bay6nuc, M. ByaeuH, X.-J1. bosip, B. B. Buxpoe, C. C. Bosikos,

AH. A. Bopobhbes, K. Naapde, P. NakyHbonb, B. 5. NepyeHwmelH, B. J1. Nonoeyos,
B. B. lony6es, M. [leHya, P. 103, A. A. XK0aHoe, I1. )KynpaHcku, X.-K. XXypOaH,
X.-®. KnaeneH, b. I'. Komkoe, A. B. Kpaeuyoe, J1. I'. KyouH, P. KioHHe, 1. Kypma,
XK. JlapceH, C. Jle6oH, J1. B. ManuHuHa, A. MapoHu, XK.-M. Mapmes, I".-I1. Mopuw,

B. A. MbinbHukos, E. M. OpuwiuH, M. OcmepnyHO, B. 1y, A. H. lpokogbes,
1. PadeaHu, b. PamwmeliH, b. B. Paambicnosud4, M. Poli-CmedgbaH,
B. M. CamcoHos, P. CkoepoH, N. b. CmupHoe, E. A. Cmpokoecku, U. U. Tkay,
J1. ®apu, A. B. XaH3alees, K. dnnezapd, T. SHHUHO

AHHOTauuA

OnucaHa cnekTpomeTpuyeckas cuctema SPES4-rt, cosgaHHas B HaumonanbHom JlabopaTtopum CATYPH (Cakne,
®paHuns) ona SKCKMIO3MBHOMO MccnegoBaHnsa Bo30yxaeHMs 6apMOHHbIX PEe30HAHCOB B peakuusax paccesHus
o-4acTuL, M NONSPU30BaHHbLIX AENTPOHOB Ha NPOTOHAX, a TakKe UccreoBaHns KOrepeHTHOro POXAEHNS T-Me30HOB
B Mpoueccax 3apsgosoro obmeHa. Cucrema cocrosna u3 MarHUTHoro cnekrtpomeTtpa SPES4 n aoByx no3mumoHHO-
YyBCTBUTESNbHbIX LLMPOKO-anepTypPHbIX 4ETEKTOPOB, YCTAaHOBMEHHbIX BOKpYr C-06pa3Horo AMnonbHOro MarHmTa
1 BKITOYaBLUMX TEecKonbl MHOronpoOBOSIOYHbLIX KaMep M rog0CKOmMbl CUIMHTUIASALMOHHBIX CHETYUKOB.

SPES4-r: Installation for Exclusive Study of Nuclear Reactions

G. D. Alkhazov, V. V. Astashin,[A. G. Atamanchuk|, W. Augustyniak’, V. V. Baublis,
M. Boivin?, J.-L. Boyard? J.-F. Clavelin?, P. Courtat?, M. Denoit?, R. Douet?, C. Ellegaard*, L. Farhi?,
R. Gacougnolle?, V. Ya. Gerzenstein, V. L. Golovtsov, V. V. Golubev,

T. Hennino?, J.-C. Jourdain?, A. V. Khanzadeev, B. G. Komkov, A. V. Kravtsov, L. G. Kudin,

R. Kunne? J. Larsen*, S. Lebon? L. V. Malinina®*, A. Maroni?, J.-M. Martin? H.-P. Morsch?S,

V. A. Mylnikov, E. M. Orischin, M. Osterlund’, V. Poux? A. N. Prokofiev, P. Radvanyi? B. Ramstein?
B. V. Razmyslovich, M. Roy-Stephan? V. M. Samsonov, R. Skowron?, I. B. Smirnov, E. A. Strokovsky?,
I. I. Tkach,, V. V. Vikhrov, S. S. Volkov, An. A. Vorobyov, A. A. Zhdanov, P. Zupranski'

T A. Soltan Institute for Nuclear Studies, P1-00681 Warsaw, POLAND.

2 Institut de Physique Nucléaire Orsay, CNRS/IN2P3, F-91400, Orsay, FRANCE.

8 L aboratoire National Saturne, CNRS/IN2P3 and CEA/DSM, F-91191 Gif-sur-Yvette Cedex, FRANCE.
* Niels Bohr Institute, University of Copenhagen, DK-2100 Copenhagen, DENMARK.

5 Joint Institute for Nuclear Research, 141980 Dubna, RUSSIA.

¢ Institut fir Kernphysik, Forschungszentrum Julich, D-52425 Julich, GERMANY.

" Institute of Physics, University of Lund, S-22362 Lund, SWEDEN.

* Now at Moscow State University, Moscow, RUSSIA.
Abstract

The paper describes the spectrometric system “SPES4-r” used at the National Laboratory Saturne (CE Saclay,
France) for the exclusive study of the baryon resonance excitation in inelastic o and d scattering on the proton, as
well as coherent pion production in charge exchange reactions. The system consists of the magnetic spectrometer
SPES4 and two wide-aperture position-sensitive detector arrays, equipped with wire chambers and scintillator
hodoscopes, installed around a large-gap C-shape dipole magnet.
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MoHuTOpMpOoBaHMe NYYKOB YCKOPEHHbIX YacTuUL,
ABYXCEKLUMOHHOW NOHU3ALIMOHHOMN KaMepow

K. H. Epmakoe, E. A. Komukoe, O. B. Jlo6aHos, A. ®. HalidéHKos,
B. B. NMawyk, M. I'. Teepckoli

AHHOTauuA

PaccmatpuBaeTca abConOTHBIN MOHUTOP NMy4Yka MOHOXPOMATUYECKUX MPOTOHOB MPOMEXYTOYHbIX
SHepruii. B kayecTBe geTekTopa UCMONb3YeTCHA OBYXCEKLUMOHHAA MOHU3ALUMOHHAA kamepa C OTnu-
YaLLMMUCS MO BENMYMHE MEXINEKTPOLAHBIMY 3230paMu B K&XKAO0W CEKLMM U C anepTypPHbIMWN SKpaHaMM.
HeTekTop paboTaeT Ha BO3gyxe Mpu HOpManbHOM aTMOChepHOM faBrneHun. OTNNYNTENBHBIMU
0COBEHHOCTAMM LaHHOrO MOHUTOpA ABMAKTCA: OTCYTCTBME HEOOXOOUMOCTU €ro rpagyvMpoBKU U
BO3MOXXHOCTb MPOBOAUTb U3MEPEHUS B PEXUME «pearibHOro BpemMeHun». MorpelwHocTb M3aMepeHus
B MHTepBare notoka npotoHoB 10° + 5:10% ¢! oueHeHa Ha ypoBHE 5 %.

A Monitoring of Accelerated Particles Beams
by Two-Sections lonization Chamber

K. N. Ermakov, E. A. Kotikov, O. V. Lobanov,
A. F. Naydenkov, V. V. Pashuk, M. G. Tverskoy

Abstract

The absolute monitor of monochromatic intermediate energy protons beams is discussed. Two-sec-
tions ionization chamber with different distances between electrodes in every section and aperture screens
for the measured charge is used as the particle detector. The device is operated at air at normal pressure.
The discussed monitor doesn’t need the calibration. The device allows on-line measurements of intensity.
The error of the beam intensity measurement in the interval 10® =+ 5-108 s~! was estimated as 5 %.
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HeliTpoHHOE CNNH-3X0 Ha (POKYCUPOBAHHbIX U PACXOAALUMXCA Ny4Kax

B. T. Jle6edes, []. Topok, A. B. JlenexuH

AHHOTauuA
Pa3BuT MeToa HEMTPOHHOIO CMWH-3XO Ha (POKYCMPOBAHHBIX (pacxogslmxcs) nyykax ¢ MCNofnb3oBaHUEM
NMeHOYHbIX PrIMNNEPOB — MAarHUTOXECTKUX HaMarHUyYeHHbIX dorbr. BbiNnosrHeHbl pacyeTsl KpUBU3HBLI ¢OrbT,
obecneuynBatoLLen NMOCTOSAHHBIN MHTErpan nons No TPaeKTopuM HEMTPOHA B Nofe NpeLeccum U NONHYH CNNH-3XO0-
hOoKyCnpOoBKY. BbluncneHs! cnekTparnbHble nonpaskun — 3dddekT 06yKeHnsi cnekTpa HEMTPOHOB 3a CHET cneLmanbHON
HaCTpOKMKU bnnnnepos.

Neutron Spin-Echo on Focused and Divergent Beams

V. T. Lebedev, Gy. Tbrdkl, A. V. Lepekhin
" Research Institute for Solid State Physics and Optics, Konkoly-Thege ut. 29-33, Budapest, Hungary

Abstract
Neutron Spin-Echo on focused and divergent beams has been developed on the base of solid state flippers
being hard-magnetized foils. The optimal curvature of foil-flippers was calculated to get a constant field integral
along neutron trajectories in precession field and to provide perfect NSE-focusing for scattered neutrons. We
modeled the spectral effect of flippers making original neutron spectrum narrowed.
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PaspaboTka cnocoba nony4eHus uncroro dynnepeHa C_

B. 1. Cedos

AHHOTauuA
MNpenctasneHbl pesynbTaTbl BblaeneHns yuctoro dynnepeHa C U3 cmecu, MmeroLei NoBbllLeHHoe
coaepxaHve BbiCLuMX dynnepeHos, KOMOUHMPOBaHHBIM CnocoboM: nosyyeHne KoHueHTparta ynneperHa C.
(PPaKLMOHHLIM KOHLIEHTPUPOBAHWEM UCXOAHOM CMECK hyniiepeHoB; NPoMbIBKa NOMy4YeHHOro KoHueHTparta C.
1,2,4-Tpnxnop6eH3010M npu BbIGpaHHOM COOTHOLLEHUM XK/ T; xpomaTorpaduyeckas ouncTka koHueHTparta C, ot
np1MecK BbICLUMX (PyNNEPeHoB; CTyneHYaTas Kpuctannmusaums o4mLeHHoro koHueHTpara C. . lNokasaHo, 4To
TaknMM CrocoboM MOXXHO Nony4aTb YMCTbIN doynnepeH C. ¢ KONMYEeCTBEHHBIM BbIXOOOM.

Development of a Method of Preparation Pure Fullerene C_;

V. P. Sedov

Abstract
The results of isolation pure fullerene C.; from the mix having the increased contents higher fullerenes by
combined method are submitted: preparation of a concentrate of fullerene C, by fractional concentrating of an
initial mix fullerenes; washing of the preparing concentrate C_ by 1,2,4-trichlorbenzene at the chosen ratio L/S;
chromatographic purifying of a concentrate of C_; from an impurity higher fullerenes; step crystallization of the
purefying concentrate C. . Is shown, that in such a method it is possible to prepare pure fullerene C,; with
a quantitative yield.
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NMpuknagHble paboTbl HAa HEUTPOHHOM Ny4Ke peakTopa BBP-M
(MNAD PAH, NaTuuHa)

A. UN. Ezopos, P. N. Kpymoea, IO. E. JloeuHos, C. 3. MantomeHkoga
AHHOTauuA

OnucaHo npumeHeHne metoda (Nn,y)-CNEKTPOCKONMM Ha Myyke TENOBbIX HEMTPOHOB peakTopa
BBP-M (MNAA® PAH, NatumHa) B NnpuknagHbiX NCCnegoBaHMsX 31EMEHTHOrO U M30TOMHOro coctaBa
pasnnyHbIX 06 bEKTOB — reonornyeckme obpasupl, Cnnaebl, CUHTETUYECKME COEAMHEHNS C MPON3BONbHOM
ctexmomeTpuen, obpasubl C UBMEHEHHbIM, OTHOCUTENIbHO €CTECTBEHHOro, U30TOMHLIM COCTaBOM
(B, Sn). Metoa npegnonaraeT ucnonb3oBaHue obpasyoB cpaBHeHusa (OC) — n3oTonos, YbMn
XapaKTEPUCTUKUN y-U3NydeHnsa B (N,y)-peakuumn n3BecTHbl C AOCTATOYHOM TOYHOCTBIO. Mocpeactsom
AaHHOro metoda Obinu Takke onpeaeneHbl HEM3BECTHbIE paHee abConoTHbIE MHTEHCUBHOCTY psaaa
aHaNUTUYECKMX y-NNHWIA U3 (N,y)-peakunn, npuHagnexatymx sapam %22Zr, 1191205n 144Nd, 18Hf. YTouHeHo
3HaYeHune ceveHus peakuum 2Sn(n,y)?*Sn - 0,147(6) 6. Mmetoeecs B ATnace HelTpoHHbIX CeveHuni
(AHC) 3HaueHune paBHo 0,180(20) 6. amepeHHoe cedeHmne peakumm 24Sn(n,y)?°Sn, pasHoe 0,149(5) 6,
oTnn4yaeTca oT 3HadeHusa nsa AHC, pasHoro 0,134(5) 6, Ha aBa cTaHAAPTHLIX OTKIMOHEHWUS.

Applied Investigations at the Neutron Beam of the WWR-M Reactor
(PNPI, Gatchina)

A. l. Egorov, R. I. Krutova, Yu. E. Loginov, S. Eh. Malyutenkova
Abstract

The method of in-beam y-spectroscopy with thermal neutrons was used in the applied investigations
consisted in the obtaining of elemental and isotopic content of various objects — geological samples,
alloys, synthetic compounds and isotopically changed samples. The method exploit standards — isotopes
with well known data from the (n,y)-reaction — cross sections, absolute y-intensities. Also this method
permitted to obtain some absolute y-intensities of analytical y-lines in 92Zr, 19120Sn, 4Nd and "8Hf
resulted from the (n,y)-reaction. The thermal neutron radiative cross section of the 22Sn and %Sn were
measured to be 0.147(6) and 0.149(5) b respectively.
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Bo3mMoxHoe BnusiHne o6pasoBaHNA BbICOKOBO30YXAEHHbIX
CBAI3aHHbIX COCTOSIHUM Ha AAepPHbIe pacluenneHus noa AeucTBUeM
penaTUBUCTCKUX YacTul

B. J1. Nlopwkoes, A. B. Kpaeuos, I'. E. ConsikuH
AHHOTauuA

lMponsBeneHo cpaBHEHME KUHEMATUKM SAEPHBIX pacLlenneHnin C NONTHOW KoOMNeHcaunen nmMnynsca
HaneTarLlen YyactTulbl 1 06pas3oBaHNA BbICOKOBO3OYXOEHHbIX CBA3aHHbLIX ME30aTOMHbIX COCTOSAHUI
B peakuusax ¢ Manow nepegaden umnyrnbca.

KnHemaTuyeckmne ycrnoBusa aKCnepuMeHTanbHOro HabnioaeHms t-mMe30aTtoMOB pPacnpoCTPaHATCA
Ha akTyarnbHble B HacToslee BpeMs MOUCKU AOMTOXUBYLLUX PE30HaAHCHbIX A4EePHbIX COCTOSHUN
C MONOXUTENbHOW CTPAHHOCTLIO.

CxoOcTBO KMHEMATUKKM B ABYX HEYMNPYrnx npoLeccax paccMaTpmMBaeTcs B Ka4ecTBe OCHOBaHWS A1
06Cy>XAeHMa BO3MOXHOMO BMUSIHUA 0B6pa3oBaHWs LOMTOXMBYLLMX BbICOKOBO3OY>XAEHHbIX CBA3AHHbIX
COCTOSIHUM Ha g4epHble pacLuenneHus, npomcxoadaiine nog AencTBueM pensaTMBUCTCKUX YacTUL.

Narrow Highly Excited Bound States of the Atomic Nuclei
and Their Possible Influence on Nuclear Disintegrations

B. L. Gorshkov, A. V. Kravtsov, G. E. Solyakin
Abstract

Kinematics of complete projectile momentum compensation (CPMC) in nuclear disintegrations is compared
with kinematics of the recoil-free deeply bound mesoatomic state formation.

Kinematics conditions for experimental observation of r-mesoatoms are carried over the search for
long-lived excited resonance nuclear states with positive strangeness.

Similarity of kinematics of the two inelastic processes is considered to be a result of a possible
influence of the long-lived highly excited state formation on nuclear disintegrations induced by relativistic
projectiles.
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NMouck knactepHoro aenexHua sgep 22U u 22Th npoToHamu
c 3Hepruen 1B

K0. A. HecmHoes, A. I'. Kpuswuy4, b. KO. Cokonoeckul, E. I. Hoeodeopckuli
AHHOTauuA

OGpa3oBaHme TSXKENOro ABaXabl MarM4ecKkoro Knacrepa B Tshkenom 4edopMMpoBaHHOM aTOMHOM
aope NpUBOAUT K €ro HEMEANIEHHOMY BbITankMBaHUIO M3 3TOrO sSiApa, ECIKM SHEPrust Knacrepusauum
BbILLIE KYJTOHOBCKOrO 6apbepa. Takylo peakumio HegaBHO Obino NpeanoXeHo HasbiBaTb KIacTePHbIM
aeneHvieM. [pyn aHanuse pe3ynsTaToB U3MepeHui, npoBeaeHHbIX paHee B [MTNAD PAH ¢ ncnonb3osaHnem
ABYXMNS1IEYEBOro BPEMSANPONETHOIO CNEKTPOMETPA, HAMM NOSYYEHbI AKCMEPUMEHTArbHbIE CBUAETENLCTBA
CYLLECTBOBaHMS aCMMMETPUYHOro aenexus saep 238U n 2%2Th npotoHamm ¢ aHepruen 1 3B ¢ Hanbonee
BEPOSITHbIM TSXKENbIM OCKOJIKOM B parioHe cdepudecKkoro ABaxabl MarMyeckoro knacrtepa 32Sn.
AnddepeHymanbHble Ce4YeHUs Takon peakuun onsa saep-muweHen 28U un 2%2Th nog npsiMbIM yriom K
ny4Ky oueHeHbl Hamn B 10 £ 2 m6/cp n 6 + 2 m6/cp, COOTBETCTBEHHO.

Search of Cluster-Fission of 228U and 2*°Th by 1 GeV Protons
Yu. A. Chestnov, A. G. Krivshitch, B. Yu. Sokolovsky, E. G. Novodvorsky
Abstract

A heavy double magic cluster-formation within a heavy deformed nucleus results in the immediate
expulsion of this cluster, if the clusterization energy is greater than the Coulomb barrier. This reaction was
called recently as the cluster-fission. In the processing of the experimental data those were obtained at
PNPI RAS with use of the double-arm time-of-flight spectrometer, there are found experimental evidences
for the asymmetric fission of 228U and 2*2Th, induced by 1 GeV protons, with the most probable heavy
fission fragment in the proximity of the spherical double magic cluster $*2Sn. The differential cross sections
of such reaction for 22U and #2Th at the right angle to the beam direction are estimated to be 10 + 2 mb/sr
and 6 £ 2 mb/sr, respectively.

MpenpuHT Ne 2626, 23.08.2005 .
E-mail: chestnov@pnpi.spb.ru

33



AQHepreTuyeckasa 3aBUCUMOCTb NOJIHbIX CeYEeHUN AeneHus TAXenbIX agaep
npoToHamu B Anana3soHe 3Heprun 200-1000 MaB

A. A. Komoe, Jl. A. BauwHeHe, B. I'. Boe4eHko, 0. A. Naspukoe,
A. 0. [JopoweHko*, B. B. [Tonsikos, M. I'. Teepckou, O. 51. ®edopos,
T. ®ykaxopu**, FO. A. YecmHoe, A. B. llleed4yukoes, A. U. Lljemkoeckuli

* [HL] «®usuko-aHepaemuyeckuli uHcmumymy, 249020, O6HUHcK, Kanyxckas o6rn.,
rn. boHdapeHko, 1, Poccus
** rnoHcKkuld uHemumym amomMHol sHepauu, Tokau-mypa, Nbapaku 319-1195, AnoHus

AHHOTauuA

M3mepeHbl NonHble ceveHnst genenuna sgep -Pb, 2°Bi, 232Th, 23U, 2%U, 238U, Z'Np n 2*°Pu npoToHamu B
AunanasoHe sHeprun ot 200 go 1000 MaB ¢ warom 100 MaB. 3kcneprMeHTbl 6binn BbINOSTHEHbLI HA NPOTOHHBLIX
ny4kax cuHxpoumkrnoTpoHa NMNAD PAH. MNMapHble 0CKOMku ABOWNHOIO AeneHns perncTpupoBanucs B COBMageHun
nfockonapannensHbiMy naBuMHHbIMK cyeTdmnkamn (MMJ1C). Uccnegyemas ToHKaa MuLEHb pacnonaranach Ha
6nuskom pacctoaHum mexay asyms MNIMJ1IC n nomewanacb HenocpeaCTBEHHO B My4OK MPOTOHOB, obecneynBas
BONbLLON TerecHbIN yron perncrpauuy coBnagaroLmx OCKoNKoB. [pouedypa MOHUTOPUPOBAHUSA MPOTOHHbIX
ny4yKkoB BKItovana B cebs ncnonb3oBaHue TeNecKonoB CUMHTUNMALMOHHBLIX CHETYMKOB Kak Ans NPSMOro cyeta
MPOTOHOB, TaK W ONsA peructpaumm cobbiTUiA yNpyroro pp-paccesHns oT MOHUTOPHON MulieHn (CH,) .
MpeacTtaBneHbl pe3ynbTatbl U3MEPEHUS dHEePreTUYECKNnX 3aBUCUMOCTEN NOSTHbIX CEeYEeHUN AerneHus saep.
MpoBeaeHO cpaBHEHME MOMYYEHHbIX pe3ynbTaToB C APYrMMU SKCNEepPUMEHTasNbHbIMU AaHHbIMU, a Takxke
C pesyrnbTaTamMmu pacyeToB, BbIMOMHEHHbIX B paMKax KackagHo-ucnaputensHon Mmoaenu.

Fission Cross Section Measurement of Heavy Nuclei Induced by Intermediate
Energy Protons in the Energy Range 200-1000 MeV

A. A. Kotov, L. A. Vaishnene, V. G. Vovchenko, Yu. A. Gavrikov,
A. Yu. Doroshenko*, V. V. Poliakov, M. G. Tverskoy, O. Ya. Fedorov,
T. Fukahory**, Yu. A. Chestnov, A. V. Shvedchikov, A. I. Shchetkovsiy

* SSC Institute of Physics and Power Engineering, 249020, Obninsk, Kaluga Region,
Bondarenko Sg. 1, Russia
** Japan Atomic Energy Research Institute, Tokai-mura, Ibaraki 319-1195, Japan

Abstract

The results of the total fission cross sections measurements for "Phb, 2°°Bj, 232Th, 223U, 5U, 238U, 2’Np and Z°Pu
nuclei at the energy proton range 200—-1000 MeV with step 100 MeV are presented. Experiments were carried out
at 1 GeV synchrocyclotron of PNPI RAS. The measurement method is based on the registration in coincidence of
both complementary fission fragments by two gas parallel plate avalanche counters, located at a short distance
and opposite sides of investigated target. The insensitivity of parallel plate avalanche counters allowed us to place
the counters together with target between immediately in the proton beam thereby providing a large solid angle
acceptance for fission fragment registration and reliable identification of fission events. The proton flux on the
target to be studied was determined by direct counting of protons by scintillation telescope and using secondary
reaction of elastic proton scattering by (CH,)_target. Obtained results are compared with other experimental data
and calculation results performed in framework of cascade-evaporation model.
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CraTtnctnyeckasa ousnka HepasnMUINMbIX COObLITUN
(cbopmannam n npumepbl NPUMEHEHUS)

r. M. Amanbckuli
AHHOTauuA

lMpeonoxeHa anbTepHaTUBHAA TeOpUs, B KOTOPOW MPUYNHOM KBAHTOBbLIX 3(PEKTOB ABMAeTCH
HepasNMYMMOCTb NTIOKarbHbIX MPOCTPaHCTBEHHO-BPEMEHHbIX CODLITUIN C YacTUUEN, NPUHaaexaLmx K
BblAensieMomy npubopoM MHOXECTBY BO3MOXHbIX COObITUI € ha3oBbiM 06bemom h*. ChopmynmpoBaH
MaTtemaTuUyecKku annapar, He cOBnagarlunn ¢ U3BeCTHbIM (POPMann3mMoM, HO NOBTOPSAOLMIA BCe
npasuibHble Npeacka3aHus (CTaunoHapHoe ypaBHeHue LpeauHrepa, cBOMCTBA BEPOSTHOCTHbIX
pacnpegeneHuii no HabngaemMmblM BenMYMHaM, KBaHTOBaHWE HabnogaeMon npoekumn yrinoBoro
MomeHTa n gpyrme). O6bACHEHO ABMXEeHWEe YacTuubl C OTpuUaTenbHOW 3HEeprnen n nosyyvyeHo
onucbiBawLlee ero ypaBHeHue. [lpenckasbiBaeTcd BO3MOXHOCTb HabnwAeHUs HOBbIX
NHTEepdEepPEHLUMOHHbIX 3P EEKTOB B CMELLAHHbIX COCTOSIHUSIX.

Statistical Physics of Undistinguishable Events
(Formalism and Examples of Use)

G. M. Amalsky
Abstract

Here is proposed theory, where quantum effects are caused by indistinguisability of local spase-time
events with particle in picked by apparatus multitude of possible events with phase volume h*. The
mathematical apparatus is made, which differs from known formalism but reproduces all right predictions
(stationary Schrodinger’s equation, properties of probability distributions of observed values, quantization
of observed angular moment’s projection and others). Here is explained the motion of particle with nega-
tive energy and is obtained equation for him description. The possibility of new interference effects in
mixed states is predicted.
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UccnepoBaHue pagmMaunoHHbIX Aed)eKTOB B KpUCTanIM4yeckomMm KBapue
MeTOAOM MarioyrfoBoro paccesiHusi HEeMTPOHOB

B. M. Jle6edes, B. T. Jlebedes, C. I1. Opnos, b. 3. I'Iee3Hep1, W. H. ToncmuxuH’

'OAO «Jlabopamopusi ceoticme cmeknay, 199053, C.-lNlemepbype, Poccus
2 MlHcmumym eeonoauu Konbckozo HL PAH, 184209, . Anamumsi MypmaHckou o6r., Poccusi

AHHOTauuA

MccnepoBaHa HagaTOMHas CTPyKTypa NPUPOAHbLIX U CUHTETUYECKUX KPUCTanmnoB KBapua C
NNOTHOCTAMM ancnokaumi p = 54 cm? n p = 570 cM? B UCXOOHOM COCTOSIHUM M nocrne obnyyeHus
BbICTpbIMK HeViTpoHamu aHepruen E > 0,1 MaB B peaktope BBP-M INMA® PAH B ananasoHe donioeHcoB
F_=0,2:10" —5,0-10*® n/cm®. Ecrin cnaboe obnyyeHve (F = 2-10'° H/CM?) He Bbl3biBaeT 3aMeTHbIX
CTPYKTYPHbIX M3MEHEHUN B CUHTETMYECKOM KBapue, To npu F = 7,7-10% — 5-10'8 H/cm? npoucxoanT
3amMeTHasda reHepauusa edekToB ¢ pagnycamu nHepumm ~ 1-2 Hm n ~ 40-50 HM. o mepe yBenuyeHuns
oritoeHca yBenmunBaeTcs Yncro n obbemHas gonsa rnobynsapHeix obnacten — 3apoabien aMopdHOM
asbl, TOYEYHbIX N MPOTSKEHHbIX (KaHanbl paguycom ~ 2 HM) AedeKToB.

Investigation of Radiation Defects in Crystal Quartz
by Neutron Small Angle Scattering

V. M. Lebedev, V. T. Lebedev, S. P. Orlov, B. Z. Pevzner, I. N. Tolstikhin
Abstract

Nanostructures of crystal quartz with dislocation densities of 54 and 570 cm2 irradiated in WWRM-
reactor by fast neutrons (energies E_> 0,1 MeV) have been studied by small-angle neutron scattering
(wavelength A = 0,3 nm) for fluencies 2-10'¢ —5-10*® n/cm?2. While the initial low fluence did not cause any
sufficient structural changes, the following irradiation up to 5-10! n/cm? produced in crystals small- and
large-scale defects with gyration radii r, ~1-2 nm and R, ~ 40-50 nm showing the early stages of
nucleation of amorphous phase interior a crystal.
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Cucrema npeum3noHHOro naMmepeHusi napameTpoB GeTa-pacnaga HeMTpoHa

B. A. Conoeelti, M. P. Konxudaweunu, B. B. Map4yeHkKoe,
T. B. Casenbesa, A. 1. Cepebpos, KO. I1. PyoHee

AHHOTauuA

B paHHoOn paboTte onuckiBaeTcs cuctema, obecnedmBarolias aByxnapameTpoBble aMnianTygHO-
BPEMEHHbIE N3MEPEHMa N npeacTaBnsawwaa cobon annapaTtHO-NPOrpaMMHbIA KOMMEKC Ans
aBTOMaTM3aLmMm IKCNEPUMEHTA NO N3MEPEHMIO NapaMeTpoB beTa-pacnaga HerlTpoHa. MisameputenosHas
cucTtema nonHocTbio BbiNofnHeHa B VME-cTaHgapTe ¢ ncnonb3oBaHnem Tonbko VME-moaynen um
obecneunBaeT MaeHTMUKaLMIO Npolecca pacnaga HeuTpoHa no {e,p}, rae e — uHgopmauyusa B ‘e’-
3NEKTPOHHOM nrieye (Bpems, 3Heprns, HoMep AeTekTopa), p — UHopmauusa B ‘p’-NPOTOHHOM nreye
(Bpemsa, aHeprusa, Homep aetektopa). Pukcauma PuU3ndeckux yCrioBui 1 napameTpoB M3MepeHnNs
OCYLLEeCTBNAETCA Ha eANHON AN 3MeKTPOHHOro U MPOTOHHOrO KaHarnoB BPEMEHHOW LWKane Ha
NPOTSAXEHUM BCErO IKCNepuMeHTa.

DAQ System for Precision Measurement Parametrs of Neutron Beta-Decay

V. A. Solovei, M. R. Kolkhidachvili, V. V. Marchenkov,
T. V. Savel’eva, A. P. Serebrov, Yu. P. Rudnev

Abstract

The system used for automation of experiment to measure of parameters 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 and provides identification of neutron
decay by a dual of {e,p}, where e is information in ‘e’-measurement channel (timing, energy, detectors
number), where p is information in ‘p’-measurement channel (timing, energy, detectors number). All channels
(for electron and proton) use the same global time during all data taking.
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CemMeNCcTBO MHOrokaHasnbHbIX criekTpomeTpuyeckux AL
B. B. UsaHoe, C. H. Amumpues
AHHOTauuA

B pabote npeacrtaeneHo cemenctso m3 3 cnekrpometpudecknx AL, paspaboTaHHbix ons
npeobpa3oBaHUSA 1 HAKONNEHNS aMMNANTYAHbIX CNEKTPOB B MHOrOKaHarnbHbIX N3MEPUTENbHbBIX CUCTEMAaX
C OQeTeKkTopamu MOHM3MpYyLWero msnyyeHns. B coctaB cemenctBa BXOAAT ABa 8-KaHanbHbIX
10-paspagHbix AL ¢ aHanmn3aTopHon NnamMsaTbio 1 3-kaHanbHbI 13-paspsaHbii AL ¢ aHanmnsaTopHom
n 6yepHor namaTbro. Bpema npeobpasoBaHus Bcex AL paBHo 6 mkc. MNepeble gBa AU (ADC8HM
n ADCB8HMS) peanun3oBaHbl MO CXeMe C MAEHTUYHBbIMU HE3aBUCMMbIMW KaHanamu, a Tpetui AL
(ADC3HMT) cocTouT 1“3 BeayLwero n AByx Be4OMbIX KaHanoB U OpUEeHTUpOBaH Ans paboTbl
B MHoronapameTtpuyeckmx cucremax. [isa nepsbix AL BeinonHeHbl B ctaHgapte CAMAC, a Tpetui
npeacTaBnseT noptaTuBHbIA 6NOK C aBTOHOMHbIM MCTOYHMKOM MUTAHUA U NocneaoBaTeNbHbIM
nHTepdencom RS-232.

The Family of Multi-Channel Spectroscopy ADC
V. lvanov, S. Dmitriev
Abstract

The present paper describes three pulse-height spectrometry ADCs, which are designed to use in
multi-channel radiation detection systems. The first two units — ADC8HM and ADC8HMS presents
8 channels, 10-bit resolution ADC with peak detector input circuit, independent data treatment logic and
histogramming memory in each channel. The third ADC — ADC3HMT is designed for pulse-height and time
coincidence spectrometry. It consists of two channels with 13-bit resolution and one sampling channel
with 12-bit resolution. Coincidence logic is master/slave type, where the first channel is master. Measured
data are stored in histogramming and buffer memory banks. ADCs conversion time is 6 us. The first two
ADCs are designed us double CAMAC modules and the last is the portable unit with internal power supply
and serial interface RS-232.
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N3yyeHne MarHUTHbIX XapaKTepUucTUK
roMOreHHbIX MegHO-MapraHueBbIX CNIaBoOB

C. I. bapcos, A. Jl. Flemanoes, B. 1. Konmees, C. A. Komoes,
C. M. MukupmbiybsiHu, I". B. Lljep6akoe

AHHOTauuA

Bnepsble ncnonb3oBaH uSR-meToq ANs UCCNefoBaHUA MarHUTHbIX XapakTepPUCTUK FOMOMEHHbIX
cnnasoB Cu, Mn c¢ 6onblivmM coaepxaHuem mapraHua. B obpasuax ¢ 0,2 < x < 0,7 obHapyxeHo
BO3HWKHOBEHMWE crieumnnyeckon MarHUTHOM dasbl, XapakTepusyrLencd, no-seManMomy, oTCyTCcTBuemM
AanbHero nopsiika n CUNbHOW CMMHOBOW AMHAMWUKOMW B LUMPOKOM MHTepBane temneparyp BnnoTb 4O
10 K. lNpuBeaeHa nonHas marHUTHasa asoBas guarpaMmma.

Study of the Magnetic Characteristics of the Homogeneous Cu,_Mn_Alloys
by uSR-Method (PNPI, Gatchina)

S. G. Barsov, A. L. Getalov, V. P. Koptev, S. A. Kotov,
S. M. Mikirtychyants, G. V. Scherbakov

Abstract
The muonic method was used to study magnetic characteristics of the homogeneous Cu, Mn alloys
with large concentrations of the manganese. The formation of a new magnetic phase was found in the

samples with 0.2 < x < 0.7. The total magnetic phase diagram is presented.
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PoxaeHne BEeKTOPHbIX ME3OHOB B peakuuu yy - T'n n'nn’

B. A. lljecenbckuli
AHHOTauuA

MpencrtaBsneH pesynbTat (PEHOMEHONOMMYECKOro aHanmn3a peakumn yy — n'n nn . [JaHHble
nonyyeHbl B akcnepumeHTte L3 B TeyeHne 1997-2000 rr. npn aHeprusax B c.u.m. 183 <s <209 B
N NHTEerpanbHOM CBETMMOCTbIO 663 N6~". HabntogaeTcsa obunbHoe poXxaeHne o -Me30HOB, YaCTb KOTOPbIX
COMpPOBOXOAaEeTCHa p -Me30HaMu.

Vector Meson Production in the Reaction yy -» ' n'nn°
V. A. Schegelsky
Abstract

Phenomenological analysis of the data on yy —» n*n-n"n =’ reaction is presented. The data are collected
with the L3 experiment at LEP at center of mass energies 183 < Js <209 GeV, during the years 1997
to 2000, with an integrated luminosity 663 pb~'. Copious production of the ® mesons is observed. Only
a fraction of @ is in a company with the p meson.
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PoxpeHune omera-me3oHa B peakuuum yy - ' n'n nln’
B. A. lljecenbckuli
AHHOTauuA

MpeacTtaBneHbl pe3ynbTaTtbl PEHOMEHONOMMYECKOro aHanusa peakuyumn yy — c'n n'n n'n’. [JaHHble
nonydeHsl B akcriepumeHTe L3 B TeueHne 1997-2000 rr. npu sHeprusix B c.u.M. 183 <./s < 209 3B
N MHTErpanbHOM cBeTUMocTbio 663 n6~'. Habnogaetca obunbHoe poxaeHue o -me3oHa. Tonbko
He3HauyuTenbHas YacTb MX CONPOBOXAAETCA BTOPbIM @ -ME30HOM.

Omega Meson Production in the Reaction yy » n*'nn*n n'n’
V. A. Schegelsky
Abstract
Phenomenological analysis of the yy —» n*nn*nn’n’ reaction is presented. The data are collected with
the L3 experiment at LEP at center of mass energies 183 < Js <209 GeV, during the years 1997-2000,
with an integrated luminosity 663 pb~". Significant production of ® mesons is observed. Only a small

fraction of o is in a company with the other ® meson.
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lNepBoe HabnaeHWe peakuuum yy - T T n
B. A. lljecenbckul
AHHOTauuA

Bnepsble nccnenyeTcs SKCKIMO3MBHBIM Npouece yy — nin i ' . [JaHHbIe NosyYeHbl B 3KCNepuMeHTe
L3 B TeyeHne 1997—2000 rr. npu sHeprusax B c.u.M. 183 < /s < 209 B 1 uHTerpanbHON CBETUMOCTbIO
663 n6~". BbinonHeH heHoMeHonorMyecknii aHanma. PacnpegeneHue no MHBapMaHTHOM Macce LIeCcTn
NMMOHOB XapaKTepusyeTca pe3kMM POCTOM C MakcumymoMm npu 2,5 3B n Bo3aMOXHON pe3oHaHCHOMU
CTPYKTYpOW npu 6ornee BbICOKMX Maccax.

The First Observation of the Reaction yy - n'nn'n '
V. A. Schegelsky
Abstract

For the first time the exclusive reaction yy » n'nn*nmn*n" is observed. The data are collected by
the L3 experiment at LEP at center of mass energies 183 < Js<209 GeV, during the years 1997-2000,
with an integrated luminosity 663 pb~'. Phenomenological analysis of the data is presented. The invariant
mass of six pion distribution exhibits strong rise, with the maximum at 2.5 GeV and possible resonance
structure at high masses.
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3epKanbHOe OTpaXeHue TensIoBbIX HEUTPOHOB
ot Gd-coaepxawmx croes U onNTMMnN3aums
aHTMOTpaxaroLwero noAcnoa Ans Nonsapu3yLWMX NOKPbITUA

H. K. lNnewaHos, b. I'. leckos, B. M. lNyceHkos,
B. I'. CbipomsimHukos, A. ®. Llje6emoe

AHHOTauuMA

[aH nogpobHbIN aHanu3 3epkanbHOrO OTPaXXeHMUs HEMTPOHOB OT nornowatowen cpebl. lNokasaHo,
4YTO pe3OHaHCHas 3aBMCUMOCTb ASIMHbI KOrepeHTHOro paccesHus Gd ans TennoBbiX HENTPOHOB He
ABNSAETCA CYLLEeCTBEHHbIM NPENSATCTBMEM B CO34aHNN 3P EEKTUBHOIO aHTUOTPaXKaroLLero no4cnos Ans
nonapuayLWmx (cynep)sepkan. QKCnepMMeHTanbHble NCCNeaoBaHus BbISIBUNK, YTO OKUCTIEHUE U Lie-
pPOXOBAaTOCTb MOBEPXHOCTU ABMNAIOTCH OCHOBHbLIMU (pakTopamu, onpegensowmmm KoauumeHT oTpa-
XeHna HenTpoHoB oT Gd-copgepxawwmx cnoes. CaenaH BbiBOA, YTO MCMNOSb3YyEMbIA B HacTosiLee
BPEMS SMMNUPUYECKNI NOAXO0L HE rapaHTUpyeT ONTMMM3auM0 HU NapaMeTpoB (CocTaBa U TOMLWMHbI)
Nnoacnos, HA TEXHONOMMYECKoro pexuma. lNpennoxeH anroputMm oNnTUMmM3ayum NoAcnos, KOTopbIv yyn-
TbiBaET NOTeHUMarn noasIoXK1, 3aBUCMMOCTb NOTeHUMana noAacnos oT ANWHbI BOSTHbl HEUTPOHOB, HECO-
BEpLLEHCTBA NONspu3yroLero NoKpbITUs, onpeaenstowmne oTpaXeHne HEMTPOHOB C HexenaTebHbIM
cnvHoM. ONTUMKU3npoBaH aHTUOTpaxatowmin nogenon TiZrGd ana cynepsepkan CoFe/TiZr, nponsso-
ANMbIX Ha MarHeTpoHHon yctaHoske AVOIMEH (MAA®D, MaTtumHa).

Submitted to Nuclear Instruments and
Methods in Physics Research Section A

Specular Reflection of Thermal Neutrons from Gd-Containing Layers
and Optimization of Antireflective Underlayers for Polarizing Coatings

N. K. Pleshanov, B. G. Peskov, V. M. Pusenkov,
V. G. Syromyatnikov, A. F. Schebetov

Abstract

A detailed analysis of specular neutron reflection from an absorbing medium is given. It is shown that
no essential difficulties to create an efficient antireflective underlayer for polarizing (super)mirrors arise
from the resonance behavior of the coherent scattering length of Gd for thermal neutrons. The experimen-
tal studies revealed that oxidation and roughness of the surface are the main factors that determine the
neutron reflectivity of Gd-containing layers. It is concluded that the empirical approach used at present
does not guarantee optimization of underlayer parameters (composition and thickness) and technological
regimes. An underlayer optimization algorithm is proposed, in which account is taken of the substrate
potential, the dependence of the underlayer potential on the neutron wavelength, the polarizing coating
imperfections that define reflection of neutrons with the undesired spin. The antireflective TiZrGd underlayer
for CoFe/TiZr supermirrors produced at the magnetron facility DIOGEN (PNPI, Gatchina) is optimized.
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KBapk-aHTMKBapKOBble COCTOSIHUA U UX paguaLUOHHbIe nepexoabl
B TeXHUKe CNeKTparbHOro MHTerpanbHOro ypaBHeHusl.
|. BOTTOMOHUYMbI

B. B. AHucosuu, J1. I'. JaxHo, M. A. Mameees, B. A. HukoHos, A. B. CapaHuyee
AHHOTauuA

B pamkax CrneKkTpanbHOro MHTErpanbHOrO ypaBHEHUS paccMaTpUBAIOTCS COCTOSIHMS bb n nx
paavauuoHHble nepexoabl. Mbl BoccTaHaBnneaem bb-B3anumoaeiicTBust Ha OCHOBE AaHHbLIX AMS
COCTOSIHMI BOTTOMOHMA ¢ JP¢=07*, 1--, 0**, 1**, 2**, a Takke 13 AaHHbIX N0 pagnaLMOHHbIM Nepexoaam
Y(3S) = 1x,,(2P) n Y(2S) = vx,,(1P) ¢ I =0, 1, 2. BeiuncnatoTcs cocTosHMA 60TTOMOHMSA C paananbHbIMU
KBaHTOBbIMW YNCramu n < 6, UX BOSTHOBbIE (PYHKLMM N COOTBETCTBYIOLME pagnaLMOHHbIE Nepexoabl.
OrtHowenusa Br(y, (2P) — yY(2S)]/Br[y,,(2P) — yY(1S)] ana J =0, 1, 2 HaiAeHb! B COrnacum ¢ AaHHbIMM.
Mbl onpegensiem bb-KOMNOHEHTY (POTOHHOW BOMHOBOW (DYHKUMW U3 OAHHBIX MO €*e-aHHUIMNAuuu,
e*e — Y(9460), Y(10023), Y(10036), Y(10580), Y(10865), Y(11019), n npeackasbiBaem napumanbHble
LUMPUHBI ABYXMOTOHHBIX PacnafoB 1n,,—> YV, Xy, —> VVs Xy — YY ANSA pagvanbHbIX BO3OYXAEHWUA HUXe
BB-nopoeza, (n < 3).

Quark-Antiquark States and Their Radiative Transitions in Terms
of the Spectral Integral Equation.
|. Bottomonia

V. V. Anisovich, L. G. Dakhno, M. A. Matveev, V. A. Nikonov, and A. V. Sarantsev
Abstract

In the framework of the spectral integral equation, we consider the bb states and their radiative
transitions. We reconstruct the bb interaction on the basis of data for the levels of the bottomonium states
with J*¢=0~, 1--, 0**, 1**, 2** as well as the data for the radiative transitions Y(3S) — vy, (2P) and Y(2S)—
— 1x,,(LP) with J =0, 1, 2. We calculate bottomonium levels with the radial quantum numbers n <6, their
wave functions and corresponding radiative transitions. The ratios Br[y, (2P) — yY(2S)]/Br[y,,(2P) —
— yY(1S)] for J =0, 1, 2 are found in the agreement with data. We determine the bb component of the
photon wave function using the data for the e*e~ annihilation, e*e — Y(9460), Y(10023), Y(10036), Y(10580),
Y(10865), Y(11019), and predict partial widths of the two-photon decays 1,,— vy, %, — Y¥» %, —> VY fOr
the radial excitation states below BB threshold (n < 3).
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KBapk-aHTUKBapKOBble COCTOSSHUA U UX paauaLnOHHbIe nepexoabl
B TEXHUKE CMeKTparibHOro MHTerpasibHOro ypaBHeHus.
Il. YapmoHun

B. B. AHucosuwu, J1. I'. JaxHo, M. A. Mameees, B. A. HukoHos, A. B. CapaHuee
AHHOTauuA

B npenpblaylueii pa6ote aBTopos (hep-ph/0510410) cocTosiHns bb BN paccMOTpeHbl B TEXHUKe
CMeKTpanbHOro NHTErpanbHOro ypaBHEHUS 1 OOHOBPEMEHHO ObINM BbIYMCIEHbI paanaLMOHHbIE pacnabl
paccmaTtpuBaeMbix 60TTOMOHMEB. B HacToswen paboTe aHanormyHoe nccrnegosaHve 6bino npogenaHo
ANS1 COCTOSIHUIM YapMOHUS (cC). Mbl BOCCTaHOBUNM B3aMMOAENCTBNE B CEKTOPE CC HA OCHOBE AaHHbIX
MO YPOBHSIM YapPMOHMS C KBAHTOBbIMM Yncnamm J°¢= 0", 1--, 0™, 1**, 2** 1*, a Takke pagnaunoHHbIe
nepexodbl v (2S) — vx(1P), vx,(1P), vx,(1P), yn(1S) n % (1P), %,(1P), x(1P) — yJ/y. YpoBHu cC
N UX BONTHOBbIE (DYHKLMM BblMUCHEHBI A5 pagnarnbHbix BO30yxaeHun ¢ n < 6. Mbl Takke onpegensiem
CC-KOMMOHEHTY BONMHOBOW (DYHKLMM POTOHA U3 AaHHbIX MO e e -aHHurmnaummn: e*e- — J/y(3097), v (3686),
v (3770), v (4040), v (4160), v (4415) n BbluncnisemM napumanbHble LWNPUHbBI ABYX(OTOHHbIX pacnagoB
coctoaHui ¢ n = 1. 17 (1S), % ,(1P), x,(1P) = vy n = 2 cocTtosHuit: n_(2S) — 17, %,(2P), x,(2P) — vy.
ObcyxpaeTtca ctatyc HabnogeHHbIX HeaaBHO cocTosiHui cC X(3872) n Y(3941): cornacHO Hawimm
pesynbtaTtam, X(3872) moxeT 6bITb NMbo ¥ ,(2P), nnbo n_(1D), Toraa kak Y(3941) ectb y,(2P).

Quark-Antiquark States and Their Radiative Transitions
in Terms of the Spectral Integral Equation.
Il. Charmonia

V. V. Anisovich, L. G. Dakhno, M. A. Matveev, V. A. Nikonov, and A. V. Sarantsev
Abstract

In the precedent paper of the authors (hep-ph/0510410), the bb states were treated in the framework
of the spectral integral equation, together with simultaneous calculations of radiative decays of the
considered bottomonia. In the present paper, such a study is carried out for the charmonium (cc) states.
We reconstruct the interaction in the cc-sector on the basis of data for the charmonium levels with J°¢ =
=07, 1, 0™, 1%, 2™, 1" and radiative transitions y (2S) — yx(1P), vx,(1P), yx,(1P), yn(1S) and
%o(1P), %, (1P), x(1P) — yJy. The cc levels and their wave functions are calculated for the radial
excitations with n < 6. Also, we determine the cC component of the photon wave function using the e*e-
annihilation data: e*e- — J/y (3097), v (3686), v (3770), v (4040), v (4160), v (4415) and perform the
calculations of the partial widths of the two-photon decays for the n = 1 states: n_(1S), x(1P),
%o(1P) = vy, and n = 2 states: n_(2S) — vy, x(2P), x,(2P) — yy. We discuss the status of the recently
observed cc states X(3872) and Y(3941): according to our results, the X(3872) can be either y_,(2P) or
n,(1D), while Y(3941) is y_,(2P).

MpenpuHT Ne 2639, 14.11.2005 r., aHrn. TekcT
E-mail: dakhno@thd.pnpi.spb.ru



KBapk-aHTUKBapKOBbI€ COCTOSHUSA U UX pagnaLNOHHbIe Nepexoabl
B TEXHUKE CMeKTPparibHOro MHTerpasibHoOro ypaBHeHus.
I1l. Jlerkne me30HbI

B. B. AHucosuu, J1. I'. JaxHo, M. A. Mameees, B. A. HukoHos, A. B. CapaHuyee
AHHOTauuA

B TepMuHax cnektpanbHOro MHTEerpanbHOro ypaBHEHUs NPOAOIHKEHO MccnenoBaHWE Me30HOB,
HayaToe paHee Ans bb-(hep-ph/0510410) n cc-(hep-ph/0511005) cuctem: B HacTosiLlei paboTe
paccMmaTpuBaloTCs ME30HbI, COCTOSLLME N3 NErknx KBapkos (U, d, s), ¢ maccor M < 3 '9B. Beliumcnennsa
OblNM NpoBeaeHbl ANsi ME30HOB, NeXallunx Ha NUHENHbIX TpaekTopusx B (N, M?) nnockoctu, rae n —
pagvanbHoOe KBaHTOBOE YMCHO0. Halle paccMOTpeHne OTHOCUTCSA K (Q-COCTOSIHUSIM C OLLHOW KOMMOHEHTOM
B NMpOCTpaHCTBE (prieMBepoB, C OOMHAKOBbLIMW MaccamMu KBapka U aHTUKBapka, Takmmu kak w(0™),
p (1), o (1), $(17), 8,(0"), a,(1"), 8,(2"), by(1"), £,(2"), 1,(27), p,(37), @,(37), ¢ ,(37), m,(47);

. N < 6. Mbl NoNy4Ynnu BOSTHOBbIE (PYHKLUW U MAacCCbl ME30HOB, NeXallnx Ha ITUX TPaeKTopUsX.
[Mony4yeHHble TpaeKkTopuu ABMSKTCA NIMHENHBbIMU, B cOrnacum ¢ gaHHbIMU. Mbl Takke BblYMCIIUNK
ABYX(OTOHHbIE pacnadbl m — vy, a,(980) — yy, a,(1320) — vy, f,(1285) — vy, f,(1525) — yy u
pagvaunoHHble nepexodbl p — YT, @ — YT 8 KONIMYECTBEHHOM Corfacum ¢ akcnepnumMeHToMm. Ha ocHoBe
3TUX BbIMUCTIEHUI Mbl U3BMNEKAEM CUHTYIISIPHYIO YacTb aMMnuTy bl B3aUMMOAENCTBUS, KOTOpasd OTHOCUTCA
K TaKk HasblBAeMOMY «B3aMMOOeNCTBUMO KOH(ariHMeHTa». OnncaHne gaHHbIX TpebyeT npucyTCcTBUA
CUMbHbIX t-KaHanbHbIX CUHIYIIAPHOCTEN KaK B CKansipHbIX, Tak U B BEKTOPHbIX OOMeHax.

Quark-Antiquark States and Their Radiative Transitions
in Terms of the Spectral Integral Equation.
lll. Light Mesons

V. V. Anisovich, L. G. Dakhno, M. A. Matveev, V. A. Nikonov, and A. V. Sarantsev
Abstract

We continue the investigation of mesons in terms of the spectral integral equation initiated before (hep-
ph/0510410) and (hep-ph/0511005) for the bb and c€ systems: in this paper we consider the light-quark
(u, d, s) mesons with masses M < 3 GeV. The calculations have been performed for the mesons lying on
linear trajectories in the (n, M?)-planes, where n is the radial quantum number. Our consideration relates
to the qq states with one component in the flavor space, with the quark and antiquark masses equal to
each other, such as n(0™), p(1 ), o (17°), ¢ (17), a,(07), a,(17), a,(2"), b,(17), £,(27), n,(27), p,(3 ),
®,(377), ¢ ,(37), n,(47) at n < 6. We obtained the wave functions and mass values of mesons lying on
these trajectories. The corresponding trajectories are linear, in agreement with data. We have calculated
the two-photon decays © — vy, a,(980) — vy, a,(1320) — vy, f,(1285) — vy, f,(1525) — yy and radiative
transitions p — yn, @ — yx, that agree qualitatively with the experiment. On this basis, we extract the
singular part of the interaction amplitude, which corresponds to the so-called “confinement interaction”.
The description of the data requires the presence of the strong t-channel singularities for both scalar and
vector exchanges.
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3aBMCUMOCTb AePHON N3OTOMHOWU TeMMnepaTypbl OT Macchbl A5 ABOMHOIO
MU TPOUHOro AeneHus

M. H. AHdpoHeHko, J1. H. AHOpoHeHko, B. Holibepm
AHHOTaUuA

MeTon TemnepaTtypHbIX pacnpegeneHnii, UCNoSib3YOLWNA COBOKYNMHOCTb UMEKOLLMXCHA U30TOMHbIX
TepmomeTpoB, 6bln NpUMEHEH ANA onpeaeneHus saepHbiX Temnepartyp, XapakTepusyowmx
HU3KO3HEepreTMyeckoe aerneHne (CNoHTaHHOE M Bbi3BaHHOE TeNNoBbIMU HEUTPOHaMu). [lokasaHo, 4To
cpedHue Temnepartypbl ANs ABOWHOIO U TPOMHOrO (CONPOBOXAAEMOrO BbINIETOM JIErKON YacTuubl)
AereHns CyLWeCTBEHHO pasnmyaloTcd. Xapakrep 3aBUCMMOCTU S4epHOM TeMnepaTypbl OT Macchbl agpa
MULLEHU O515 paccMaTpuMBaeMbIX ABYX MO AeNeHUs OQUH U TOT Xe, HO He cornacyeTcsi C aHanorMyHou
3aBUCUMOCTbIO, MONYYEeHHOW Ans doparMeHTaumm saep nog AencTeBMemM npoToHOB € aHepruen 1 MaB.

Mass Dependence of Nuclear Isotope Temperature
for Binary and Ternary Fission

M. N. Andronenko, L. N. Andronenko, W. Neubert*
* Forschungszentrum Rossendorf, Germany

To be published in the proceedings of xVvI" International Workshop on Physics
of Nuclear Fission, IPPE, Obninsk, Russia, 7-10 October 2003

Abstract

Method of Temperature Distributions based on isotope thermometers has been suggested and ap-
plied to determine nuclear temperatures related to spontaneous and neutron induced fission process.
Binary and ternary fission modes show a pronounced difference for the mean temperature. Target mass
dependence of nuclear temperatures is in agreement for both modes of fission process but in contradiction
to one for high energy fragmentation.
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NMporpamma NocTpoeHns cxeMbl YPOBHEWN
C NOMOLL LI PUTLEBCKUX KOMOMHaUNN

C. Jl. Caxapoe
AHHOTauuA

OnucaH anropnTm NOCTPOEHUSI CXEMbI YPOBHEN C NOMOLLbI0 PUTLEBCKUX KOMBUHALNI, NONYYEHHbIX
N3 CYMM M pas3HOCTEN SHEPrnin YPOBHEN N SHEPIrUA HepasMeLLeHHbIX nepexoaoB. [Ana oTobpaHHbIX
YPOBHEN NPUBOAATCA SHEPTUN U MHTEHCMBHOCTM COCTaBNAIOLMX KOMOUHAUUN Nepexonos, CrvHbI U
YETHOCTU OMOPHbIX YPOBHEN U BbIMUCHIAKTCA SHEPIUSA, BHYTPEHHSS U BHELLHAS OLUNOKM, 3HAYEHNE 2,
BEPOATHOCTb Cry4YanHOro BO3HUKHOBEHWS JaHHOMO YPOBHS Y BEPOATHOCTb Cry4YanHOro BO3HUKHOBEHMUS
3TOro Xe YPOBHS ANd cpegHen olwmnbKu.

Computer Code for Construction of Level Scheme
Using Ritz Combinations

S. L. Sakharov
Abstract

An algorithm of a computer code for constructing level scheme with the aid of Ritz combinations
obtained from sums and differences of the energies of levels and non-placed transitions is described.
For the selected levels, energies and intensities of the transitions composing the combinations and spin-
parities of based levels are listed; the internal and external errors, the %2 value, the probability of the
chance appearance of the level considered and the probability of the chance appearance of the same
level for the mean error are calculated.
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N3mepeHue cBA3bIBaHNS MOHOB Lie3US KNeTKaMmn ApoxoKken
Ha P®-cnekTpomMeTpe NofHOro oTpaxeHus

E. M. Kopomkux, A. B. Cycnos, U. H. Cycnoea
AHHOTauuMA

YTunmsauma paamoakTMBHBbIX OTXOLAOB M OYUCTKA OKpYXKawLen cpefbl OT 3arpsa3HEeHUn consamu
TSKEnbIX MeTannoB CTaHOBUTCA cendac Bce 6onee n Gonee aktyanbHon 3agadven. CnocobHOCTb
Bruonornyecknx CMCTEM HakannMBaTb TOKCUYHbIE MeTanfbl U PaguoOHYyKNMAbl XOPOLIO U3BECTHa
N NpOAOKaeT reHepmnpoBaTh Kak Hay4YHbI MHTEPEC, TaK 1 ero NpuknagHoe npumeHeHune. B aton pabote
ncnonb3yetca metogq TXRF gng konnyecTBeHHOro onpeaenieHns CnoCcOOHOCTU KNEeTOK APOXCKEN
Debaryomyces hansenei N272, BblfeneHHbIX U3 NPUPOSHOro U3onaTa, CBA3biBaTb MOHbI Le3us [1].

lMony4yeHHble pe3ynbTaTbl NOKa3bIBAKOT, YTO AAHHbIM LUTAMM APOXOKEN MOXET OblTb MCNOMNBb30BaH Kak
ANS1 OYNCTKN NPOMBILLSIEHHBIX CTOKOB, COAEPXaLMX WMOHbI LUe3nd, Tak U ANS OYMCTKM OKpyXKatoLlen
cpeabl OT ONacHbIX ANS XU3Hea4eATEeNbHOCTM YernoBeKa CoNen TSKenbIX MeTanoB n paguoHyKnnaos
in situ.

Measurement of Cesium lons Binding by Yeast Cells
with TXRF Spectrometer

E. M. Korotkikh, A. V. Suslov, I. N. Suslova
Abstract

Heavy metal waste utilization and purification of the environment from salts of heavy metals are
becoming more and more important now days. Different biological systems are known to accumulate
the toxic metals and radionuclides and this fact is of great scientific and practical interests. In this paper
the TXRF method is used for quantitative determination of the ability of microorganisms Debaryomyces
hansenei N272 to bind cesium ions [1].

The results of measurements show that the nature yeast strain can be used both for bioremediation
of industrial waste solutions polluted by ions of cesium and for purification of the environment from
radionuclides in situ dangerous for life.
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Kpuctann-gudpakumoHHbIN CNeKTpomMeTp AN ulyvyeHusa achcekra XuMmyeckoro
CMeLLeHNA PEHTFeHOBCKUX JIMHUN B 06nacTn «MArkux» aHeprum (4 +8 kaB)

A. A. lMempyHuH, A. E. CoeecmHoes, A. B. TroHuc,
B. B. ®edopos, 3. B. PomuH

AHHOTauuA
B npeacrtaBneHHon paboTe npvBedeHO onucaHve KpucTann-angpakumoHHOro ¢oKyCcupyroLwero
crnekTpomeTpa no cxeme VoraHHa ans namepeHs marnbiX 3HepreTUYeckux CMeLeHU peHTreHOBCKUX

K-nuHui 3d-metannos u L-nuHuii peako3emenbHbix anemMeHToB (E = 4+-8 kaB). Mpubop npegHasHayeH
ANS U3YYEHNS SMNEKTPOHHON CTPYKTYpbl 3d-MEeTannoB U peaknx 3eMerb B UX COEANHEHUSAX.

Crystal-Diffraction Spectrometer for Studying of the Effect
of Chemical Shift of X-Ray Lines in Range of Low Energy (4+8 keV)

A. A. Petrunin, A. E. Sovestnov, A. V. Tyunis, V. V. Fedorov, E. V. Fomin
Abstract
The description of the crystal-diffraction focusing Johann spectrometer for studying the small shifts
of x-ray K-line of 3d-metals and L-line of rare earth (E = 4+8 keV). The device is indented for research

of electronic structure of 3d-metals and rare earth in their compound.
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