HenuHenHble anekTpuyeckue pnykryaumm B Hemetannax

B. U. Slky6oeuy
AHHOTauUunA

PaccMmoTpeHbl HeNnMHenHbIe CBOMCTBA 3MEeKTPUYECKNX (pnyktyaunmn B HemeTannax, Bbl3BaHHbIX
3axBaTOM M SMUCCUEN HocuTernen 3apsaa gedekramum CTpykTypsbl. [poaHannanpoBaHbl HENMUHENHbIE
donyKTyauum, CBs3aHHble C YBENMYEHUEM KOHLUeHTpauun gedeKkToB rnpu npoTtekaHun Toka. Takoe
yBeNnMYEeHMe KOHLEHTPaLMM XapakTepHO AS18 pa3HO00pa3HbIX TMMOB TBepAbIX Ten. [JaHO KonMYecTBEHHOoEe
onucaHue anekTpudecknx onykTyaunin B HemeTannax, Bbl3BaHHbIX AeddeKTamMu CTPYKTYpbl, C y4eTOM
HENUHENHbIX ABMEHUA. YCTaHOBJIIEHblI 3aBUCUMOCTU UHTEHCUBHOCTU HENMUHEWHbIX priyKTyauum ot
napameTpoB. [MokaszaHo, YTO HenuHelrHble CBOMCTBa oNIyKTyaumin mMoryT ObiTb MCMOSb30BaHbl A5s
NoBbILLEHNHA 3P PEKTUBHOCTH LLIYMOBbLIX METOLOB HEPa3pyLLAOLLLErO KOHTPOSIA 3MEKTPOHHbLIX YCTPOUCTB.

Nonlinear Electric Fluctuations in Nonmetals

B.I. Yakubovich
Abstract

There have been considered nonlinear properties of electric fluctuations in nonmetals caused by capture
and emission carriers charge defects structure. There have been analysed nonlinear fluctuations connected
with increasing concentration defects by current passing. Such increasing is characteristic for various
types of solids. It is given a quantitative description electric fluctuations in nonmetals caused by defects
structure taking into consideration nonlinear phenomena. There have been determined dependences of
intensity nonlinear fluctuations from parameters. It is shown that nonlinear properties fluctuations can be
used for increasing effectiveness noise methods nondestroying control of electron devices.
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MCTOYHUK NUTaHunA cBepxnpoBoaAnx MarHuUToB

B. Tpoghumos, A. Bacunbes, I1. Kpasuyos, H. YepHoe
AHHoOTauus

OnuncbiBaeTcs UCTOYHMK Toka Ao 200 A Ans CBEpXNPOBOAALLNX MAarHUTOB C MUKPOMPOLLECCOPHOM
cucTeMon ynpaeneHnd. VICTOYHUK gonyckaeT ABa Buaa perynmpoBaHus: rpyboe orpaHnyeHne BXOgHOM
TPEXasHON MOLLHOCTU NOCPEACTBOM CUMUCTOPOB, yrnpaBnsemMblX TPEXdasHbIM TanMepoM Ha
OTAENbHOM MUKPOMPOLLECCOpPE, 1 NI1aBHas NOACTPOMKA NMMHENHBLIM perynatopomMm Ha mowHom MOSFET
TpaH3ncTope.

ABTOMaTM4yeckass cuctema ynpaBfeHUs UCTOYHMKOM BKIto4aeT B cebs pexumbl NiaBHOMO
BBOJa-BblBOa TOKA Ha 3alaHHOM CKOPOCTU, a TaKKe [iBa AeTeKTopa nepexoaa KaTyLek B HOpMarnbHYH
hasy. Bpems peakLmm cucTeMbl Ha curHan ¢ geTekropa He npesbiwaeT 1 Mc. [NpeaycMoTpeH aBapuHbIii
BbIBO/, TOKa U3 KaTyLleK Npu nepexone B HopMarbHyto ¢asy.

Superconductive Coils Power Supply

V. Trofimov, N. Chernov, P. Kravtsov, A. Vassiliev
Abstract

The power supply for superconductive magnets provides current up to 200 A. It has two level of
regulation: rough cut down 3-phase power by triacs controlled by separate CPU and fine adjustment of
the output current by linear regulator based on power MOSFET transistor.

Automatic microprocessor control system provides smooth current injection and extraction at the
programmed speed. Besides, it's equipped by two detectors of quenching of the coils that are used for
emergency current extraction. Maximum reaction time of the system to detector signal is 1 ms.
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PocT MeXcrnomnHou WwepoxoBaToOCTU U ee y4eT Npu paspaboTke
HeUTpoHHoro cynep3epkana CoFeV/TiZr c m=2/5

H. K. NnewaHos, H. I'. KonbieaHosa, C. B. Memenes, b. I'. lleckos,
B. M. lMyceHkoe, B. I'. CbipomMsimHukoe, B. A. YnbsiHos, A. ®. Llje6emoe

AHHOTaUusA

[MonyyeHa MHoOpMauuUsa O xapakTepe pocTa LepoxoBaTOCTU OT CIosi K CNOK B cynep3epkanax
CoFeV/TiZr, npuroToBNEHHbIX HA MarHeTPOHHOW HanbinuTensHon yctaHoske AVOIMEH (MAAD).
MapameTpbl pocTa LIEepPOXOBATOCTU MEXCNOWHbIX rpaHuy CoFeV/TiZr ons pasnuyHbiX PexXumMoB
HanbIIeHNs onpeaenanncb C NOMOLLbIO CreunanbHO MPUroTOBMEHHBIX MHOTFOCITOMHbBIX CTPYKTYP
(«BuxpomaTopoBy). 13 NOCNOMHOM NOAFOHKM KO3 (PULNEHTOB OTPaXKeHUs cynep3epkan cnegyet, YTto
POCT LLEPOXOBATOCTN HE OMNUCLIBAETCA B paMKaxX CTaTUCTUYECKON MOAeNW. bbin yCTaHOBNEH YCUNEHHbIV
poCT wepoxosaTtocTn nepsbix (15-30) cnoes cynep3epkana 4o 3HAa4YEHMIN OKOMO 2 HM, MNOCIe KOTOPOro
MEXCIIOMHas LWepoXoBaTOCTb pacTeT Ha NopsiAoK MeasieHHee (npymepHo Ha 0,5 HM 4vepe3 1 MKM)
A0 BEINYMHbI OKOJSI0 5 HM, NPy AOCTMKEHUN KOTOPOK CKOPOCTb €€ HapacTaHWs yBENMYMBaETCS NPUMEPHO
B 25 pas. Npn nomoLm HOBOro anroputma NoCTPOEHUS HENTPOHHLIX Cynep3epkan, yYnTbiBaloLWero
HecoBepLUEHCTBA MEXCITOMHbIX rpaHuL, 6b1110 nocTpoeHo nongapusytowee CoFeV/TiZr cynep3epkano ¢
m=2,5 n otpaxarenbHon cnocobHocTbio 0,7 Ha Kpato paboyen obnactn oTpaxeHusi. CoenaH BblIBO4
0 BO3MOXXHOCTW UCMNONb30BaHUA 3TOr0 anropmtma ans NnpoeKkTMpoBaHNA cynep3aepkarn ¢ NporHo3MpyemMon
oTpa)kaTenbHOW CNOCOBHOCTLIO.

Interfacial Roughness Growth and its Account in Designing
Neutron CoFeV/TiZr Supermirrors with m=2.5

N. K. Pleshanov, N. G. Kolyvanova, S. V. Metelev, B. G. Peskov, V. M. Pusenkov,
V. G. Syromyatnikov, V. A. Ul'yanov, A. F. Schebetov

Abstract

Information on features of the growth of roughness from layer to layer in CoFeV/TiZr supermirrors
produced by magnetron sputtering at the DIOGEN facility (PNPI) has been obtained. The parameters of
the growth of the interfacial roughness for different regimes of sputtering have been determined by means
of multilayers with a special structure (‘bichromators’). It follows from a layer-by-layer fit of the reflectivity
of supermirrors that the roughness growth cannot be described by a simple statistical model. An enhanced
growth rate has been established for the first (15-30) layers of the supermirror up to a value about 2 nm,
reaching which the interfacial roughness grows by an order of magnitude slower (appr. by 0.5 nm per
1 um) up to a value near 5 nm, reaching which the roughness growth rate increases in about 25 times.
Using a new supermirror design algorithm, in which account of interface imperfections is taken of,
a polarizing neutron CoFeV/TiZr supermirror with m=2.5 and a reflectance 0.7 at the reflection region
edge has been built. It has been concluded that the new algorithm can be used to build supermirrors of
predictable reflectance.
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MN3mepeHue ceveHU paanauMOHHOro 3axBaTa TennoBbIX HEUTPOHOB
aapamu “N 1 °F meToAOM Y-CNEKTPOCKONUU Ha Ny4Ke HEWTPOHOB peakTopa

A. N. Ezopos, P. N. Kpymoea, IO. E. JloeuHos, C. 3. ManromeHkosa

AHHOTaUusA

CeueHuns pagmnaumoHHoro 3axasaTta agpamum “N 1 °F TennoBbIX HENTPOHOB, BbIBEAEHHbIX MOCPEACTBOM
HenTpoHoBoda mn3 peaktopa BBP-M (MUA®P, MNaTtunHa), namepeHbl METOLOM Y-CMEKTPOCKONUA B
(n, y)-peakuum Ha muwensx ns cmecein AlLO, ¢ Pb(NO,),, CaF,, CF, u LiF. HeiTpoHHbIN crnekTp,
N3MepeHHbIN MO BpEMEHU NPOorieTa, He COOEPXUT SNUTENIOBBLIX U BbICTPLIX HEUTPOHOB. CeyveHre peakumm
27Al(n, y)*®Al npu V,, = 2200 wm/c, pasHoe 0,231(3) 6, NpuHATO B KadecTBe cTaHaapTa. lNonyyeHHble
3HayeHus cevyeHuin, pasHble 0,0795(13) 6 n 0,00950(15) 6 onsa asota U pTOpa, COOTBETCTBEHHO,
npeBbILWAaT N0 TOYHOCTU U3BECTHblE U3 ATNaca HEUTPOHHbLIX cevyeHnin 3HadeHus 0,0750(75) 6 un
0,0096(5) ©.

Measurement of Thermal Neutron Cross Sections
of the “N(n, y)- and °F(n, y)-reactions with Neutrons
from the WWR-M Reactor by in-beam y-Spectroscopy Method

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

Cross sections of the “N(n, y) and *°F(n, y)-reactions were measured with in-beam y-spectroscopy
method on neutron beam from the neutron guide in stalled inside biological shielding of the WWR-M
reactor (PNPI, Gatchma). Neutron spectrum measured by TOF method contains neither epilhermal nor
fast neutrons. Mixed Al,O,-Pb(NO,),, CaF,, CF, and LiF samples were irradiated and y-rays were
measured with HPGe detector in range 1-2 MeV. Known value of the cross section of the Al(n, y) reaction
at V_= 2200 m/s equal to 0.231(3) b was used as standard. Cross sections of the reactions under
investigation are obtained to be 0.0795(13) b and 0.00950(15) b for the *N(n, y)- and *°F(n, y)-reactions
respectively. These values are significantly more precise than formerly known ones 0.0750(75) b and
0.0096(5) b respectively.
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YHuBepcanbHbIA Kpuctann-gudpakuMoHHbIN (pOKYCUPYHOLLIMIKA CMIEKTPOMETP
ANA U3MepPeHUs MarbiX SHEPreTU4eCKUX cMeLLeHN PeHTreHOBCKUX JNTIMHUN

3. B. domuH, A. B. TroHuc, B. A. Lllabypoe, A. E. CoeecmHoe
AHHOTauuA

B npeacraeneHHon paboTe onuckiBaeTcs yHUBEPCanbHbI GOOKYCUPYIOLLMIA KpUCTan-andpakumMOHHbI
cnektpomeTp no Kowya ang naMepeHnsa marsblX SHEPreTUYECKUX CMELLEHNA PEHTIEHOBCKUX JIMHUN.
Mpnbop npegHasHayeH A9 UCCNefoBaHUsS SNEKTPOHHOW CTPYKTYPbl 31EMEHTOB B COEOMHEHUNAX C
ocobbiMu cbusnyeckmumm csoncteamm. OCOBEHHOCTbIO AAaHHOINO CNekTpoMeTpa sABnseTcs ero
YHUBEPCAnbHOCTb, T.€. BO3MOXHOCTb paboTaTb C obpa3suamu B pasfiMyHbIX arperatHbiX COCTOSAHUSAX
(>kmakocTb, TBEPOOE TENO) B LUMPOKOM AManasoHe BHeLWHuX ycrnoBuin (Temnepatypa 77+1000 K,
Aasnenve oo 15 kbap, marHnTHoe none Ao 6 T) n wupokoMm ananasoHe 3Heprur oT 8 go 70 kaB.
MpuBegeHa meTognka U3MEPEHUN B JAHHOM 3HEepPreTMyeckoM guanasoHe.

Universal Crystal-Diffraction Focusing Spectrometer for Measuring
the Small Shifts X-Ray Lines

E. V. Fomin, A. V. Tyunis, V. A. Shaburov, A. E. Sovestnov
Abstract

The description of the universal crystal-diffraction focusing Cauchois spectrometer for studying the
small shifts of x-ray lines is presented in this paper. The device is intended for research of electronic
structure of elements in their compound with special physical properties by a method of shifts of x-ray
lines. Feature of the given spectrometer its universality, i.e. an use to work with samples in a various state
of matte (a liquid, a solid state) in a wide range of external states (temperature 77+1000°K, pressure up
to 15 kbr, a magnetic field up to 6 T) and in a wide range energy from 8 up to 70 keV. The technique and
an example of a choice of optimum parameters of crystals for an use of measurements in a wide range
energy is given.
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MeToa perMctpauum TOKOBbIX CUTHANOB Ha peakTope Npu YyactoTax
nepeknoYeHUst permcTpupyowein annapaTypbl Bbille YaCTOT OCHOBHOIO
cneKTpa MOLHOCTU HEUTPOHHOTO LWyMa peakTopa

B. A. BecHa, E. B. lllynbeuHa
AHHOTauUunA

B paboTe onucbiBaeTCca NpUHUMN permcTpayum TOKOBbIX CUTHANoB, NCMOoMb3yeMblii NS N3MepeHns
P-HeyeTHOM acuMMeTpuKn, Npu 4YacTtoTax NepekntvYeHns nonsapusaunm HEMTPOHOB Bbille 4YacToT
donyKTyaumMm MOLHOCTU peakTopa, AaloLWnX OCHOBHOMW BKNad B CreKTpasibHYt NNOTHOCTb MOLLHOCTHU
wyma. Nony4eHHble pe3ynbTaTbl NO3BONSAIT yTBEPXAaTb, YTO MeToA paboTaeT 6e3 komneHcauuu
GnyKTyaumin MoLHOCTM peakTopa. MeTop BnepBble peanvM3oBaH B HacTosLlen paboTe.

PaspaboTaHa meToanka namepeHnin 1 MakeT yCTaHOBKW, MPpUBEAEHbI pe3ynbTaThl €€ UCMbITaHUI B
NPUCYTCTBUM PRYKTyaLMm MOLLHOCTU peaktopa. [leTeKkTopbl perncTpupoBanu y-kBaHTbl U3 peakuum

10B(n,a L O TLi+y. [MpuBeaeHbl pe3ynbTaThl NPO6HOro namepeHusi P-HeyeTHoro adpdpekTta B peakymm
Y. y

5Cl(n, y)*Cl.
PaboTta npoBogunacb Ha BbICOKOMOTOYHOM My4YKe MONSPU30BaHHbIX HEMTPOHOB peakTopa
NI (MpeHobnb, PpaHums).

The Method of Registration of Current Signal on the Reactor at Frequencies
of Switching of the Equipment Above Frequencies of the Main Spectrum
of Power of the Reactor Neutron Noise

V. A.Vesna, E. V. Shulgina
Abstract

In the work the principle of current signals registration, used for measurement of the P-odd asymmetry,
at frequency of the switching of neutron polarizations above frequencies of the reactor power fluctuations,
giving main contribution to spectral density of the powers of the noise, is described. The results allow to
confirm that method works without compensation of the reactor power fluctuations. The method for the
first time was carried out in this work.

The strategy of the measurements and the model of the installation are created, results of the test of
the installation in presence of the reactor power fluctuations are presented. The detectors registered

Y-quanta from reaction lOB(n,a)7Li* OO0 “Li +y. The results of the test measurement of the P-odd effect

in the reaction 3°Cl(n, y)*Cl are submitted.
Work was conducted on the high flux beam of polarized neutrons of the ILL reactor (Grenoble, France).
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Bbixop ¢pparmeHToB éBe npu chparmeHTauum °Be B amynbcum
npv aHepruu 1 3B Ha HYKNOH

@. I'. JlenexuH, b. 6. CumoHoe
AHHOTauuA

MokasaHo, 4TO oueHka gonu kaHana °B - 8Be - 2a coctaBnseT 18 + 3%, a KOHCTaHTHI
pacnpegeneHnsa yrnos o-4acTuy M yrinos Mexagy Humu, pasHole 20,5 £ 0,7 n 31,7 £+ 2,0 wmpa,
COOTBETCTBEHHO, COrNacyTCs C pacyeTamMmm 3TUX BENUYMH, CAeNaHHbIMW 40 SKCNepMeHTa Ha OCHOBE
NapTOHHOW KapTUHbI bparMeHTaunum penaTuBUCTCKUX saaep. B atux pacyetax eguHCTBEHHbIM
napameTpoM, B3ATbIM 13 Boriee paHHNX 3KCMEPUMEHTOB, SABMNAETCA BennunHa ry = 1,54 dm, onpeaensowas
paguyc sgpa °B.

Yields of ‘Be - 2a from “Be in the Emulsion at 1 GeV per Nucleon

F. G. Lepekhin, B. B. Simonov
Abstract

It is shown that the channel fraction 1°B - 8Be - 2a is estimated to be 18 + 3 percent and the distribution
constants for the angles of alpha particles and the angles between them equal to 20.5 £ 0.7 and
31.7 £ 2.0 mrd, respectively, are in agreement with these quantities calculated prior to experiment on the
basis of the parton picture of relativistic nucleus fragmentation. In these calculations, the only parameter
taken from earlier experiments is the quantity r, = 1.54 fermi determining the '°B radius.
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MexaHun3im ctabunusauum KOAoOH-aHTUKOO4OHOBOIo B3aumoaenucTtema B A canTe
70S pubocom Escherichia coli, nvhnayunpyembin nypuHOBbLIM OCHOBaHueMm B 37
nonoxeHuu TPHK

A. Jl. KoHegeza’!, B. N. MaxHo', IO. I1. CemeHko8’,
B. Buhmepmaltiep?, M. B. PoOHuHa®, B. U. KamyHuH'

AHHOTaUus

B HacToswwen paboTe nsyyanock BNUsSHME NypuHa /MoandMLMpPOBaHHOIO NypuHa B 37 NosIOXKeHUn
TPHK Ha ee B3anmogencTame ¢ A caritom 70S pubocom Escherichia coli. C aTon uenbto 6bi10 npoBegeHo
CpaBHUTENbHOE N3MEPEHNE PAaBHOBECHbLIX U KWNHETUYECKNX KOHCTAHT B3auMoaencTena ¢ A cantom on4
pasnuyHbix Bugos nentuamn-tPHKP® (HatuBHaa gpoxokeBas TPHKP"™ ¢ mogmnduumnpoBaHHbIM
ocHoBaHuem Y (yanbytumH) B 37 MNONOXEHWWU; TpaHCKpuNTbl ApoxxkeBon TPHKP" ¢
HeMmoanduLMpoBaHHbIMN ocHOBaHMsaMKN G, A, U n C B nonoxeHuun 37; HatnBHasa gpoxokesasa TPHKPhe
C yAarneHHbIM Y-OCHOBaHUEM).

[MonyyeHHble AaHHbIE MOKa3bIBaKOT, YTO NYPUHOBOE OCHOBaHWE CTabnnuanpyeT cBa3biBaHME 3a CHET
YCUNEHNA CTIKUHI-B3aUMOLENCTBUSA U BOBJIEYEHUSA LOMONMHUTENbHBIX MIOHOB MarH1s BO B3anMoaencTene
TPHK.pnbocoma. NapoMoMNUMH, aMUHOIMUKO3NAHbBIN aHTUOMOTUK, 3aMELLAaOLLNIA UOHbI MarHus B
aekogupyowem LeHTpe (cnupanb 44 B 16S pPHK), 3HauMTenbHo ctabununampyeT cBA3biBaHUE
nent-TPHK 1 nonHocTblo ycTpaHaeT 3aBnucumMmocTtb cpoacTtea TPHK k A cainty pubocomMbl OT KOHLUEHTpaUmm
noHos Mg?.

CpaBHeHne TepMoaMHaAMUYECKMX NMapameTpoB B3aMMOOENCTBUA pasnnyHbix Bugos nent-TPHK ¢
A cantom 70S pubocom Escherichia coli ykasbiBaeT Ha TO, YTO HanMymMe NOCTTPAHCKPUMNLMOHHON
MoanmKaunmn ryaHmHa-37 He okasblBaeT 3HAYMTENBbHOMO BIIUSIHUS Ha CTIKMHIM-B3auMOOencTBume, Ho,
cKkopee, CNocoBCTBYET YMEHbLUEHMWIO TMOKOCTH (T.€. CTabnnuanpyeT CTPYKTYPY) aHTUKOAOHOBOW NeTnm
TPHK. 3ameleHre nypuHoB B NonoxeHnn 37 npuMmanHamMmm NpuBOANUT K YBENUYEHUIO KaK CKOPOCTH
ceasbiBaHua TPHK ¢ A cauntom, Tak u ckopoctn guccouynauymm 1PHK ns A cawnta. lNo-eugnmomy,
B3anmopgencteme TPHK ¢ A cantom npomcxoanT Kak MUHUMYM B ABe cTaauu: 3a ObICTpbIM 3Tanom
HayanbHoro cessbiBaHna TPHK cnegyet obycnoBrneHHoe Hanuumem nypuHa B 37 MOMOXEHUN,
OTHOCUTESIbHO MeASIEHHOE U3MEHEHNE KOH(hOopMaLMM aHTUKO4OHOBOW NeTnu U ctabunmsauunsa KogoH-
aHTUKOOOHOBOIO B3aMMOAENCTBUSA 3@ CHET YCUITEHUA CTOKMHIa, CBA3bIBAHUSA ONOJTHUTESIbHBLIX MOHOB
MarHusa n ycuneHunsa ssammogenctaensa mexay TPHK n 16S pPHK.

t [labopamopus 6buocuHme3a berika, OmdoeneHue MoneKynsapHouU u paduayuoHHoU buogusuku, NMUAD PAH, e. lam4uHa,
2 YlHcmumym monekynspHoU 6uosoauu,
S MHcmumym ¢busudeckol buoxumuu, YHugsepcumem Bummenr/Xepdeke, 2. BummeH, 'epmaHus

Purine Bases at Position 37 of tRNA StabiIize2+Codon—anticodon Interaction in
the Ribosomal A site by Stacking and Mg — Dependent Interactions

A. L. Konevegal, V. I. Makhnol, Yu. P. Semenkovl, W. Wintermeyerz,
M. V. Rodninas, and V. I. Katunin1

Abstract

The anticodon loop of tRNA contains a number of conserved or semiconserved nucleotides. In most
tRNAs, a highly modified purine is found at position 37 immediately 3' to the anticodon. Here, we examined
the role of the base at position 37 for tRNAP" binding to the A site of Escherichia coll ribosomes. Affinities
and rate constants of A-site binding of native yeast peptidyl-tRNAP" with hypermodified G (wybutine), or



of unmodified peptidyl-tRNAP" transcripts with G, A, C, or U, at position 37 were measured. The data
indicate that purines stabilize binding due to stronger stacking and additional interactions with the ribosome
mediated by Mg?* ions. Paromomycin, an antibiotic that replaces Mg?* ions within the decoding center of
16S rRNA, greatly stabilized tRNAs in the A site and abolished the Mg?*-dependence of binding. Comparison
of binding enthalpies and entropies suggests that hypermodification of the base at position 37 does not
affect stacking in the codon-anticodon complex, but rather decreases the entropic penalty for A-site
binding. Substitution of purines with pyrimidines at position 37 increases the rates of tRNA binding to and
dissociation from the A site. The data suggest that initial binding of tRNA to the A site is followed by a rate-
limiting rearrangement of the anticodon loop and/or the ribosome decoding center which is favored by
purines at position 37 and involves stronger stacking, additional Mg?* binding, and interactions with
16S rRNA.

! Petersburg Nuclear Physics Institute, Molecular and Radiation Biophysics Division, Protein
Biosynthesis Laboratory, 188300, Gatchina,

2Russia Institutes of Molecular Biology and

8 Physical Biochemistry, University of Witten/Herdecke, D-58448 Witten, Germany
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Mony4eHue uncroro cpynnepeHa C,, MeToaoM XuAKOCTHOU XpoMaTorpacmm Ha
aKTUBUpPOBaAHHOM yrre

KO. C. Npywko, B. I1. Cedos, E. A. Anekcees, O. H. Bagursoea,
B. B. KykopeHko, C. I'. KonecHuk, B. A. LlunuH

AHHOTaUus

OnucaH meToA nosny4yeHus doynnepeHa C, BbICOKOW YACTOTbI B KONUYECTBE NOPSAKA COTEH IPaMMOB.
B kauecTBe UCXOQHOro Cbipbst METOA UCMOMb3YEeT CMECh (PYNNepeHoB, NpeaBapuUTenbHO oboralleHHy
C,, B0 ~ 95% Bec. [nybokas ouncTka C , AOCTUraeTCs C NOMOLLbIO TEXHUKM onaLl-xpomaTtorpadum Ha
CENIeKTUBHOM aKkTMBMPOBAHHOM Yrrie Tuna kapboHuTa. PaccMoOTpeHbl TEXHONOrMYECKMEe acnekTbl
NpoLeccoB ONMro- U noniMMmepusaymm oynnepeHoB 1 NokaszaHa BaXXHOCTb X yyeTa npu onTuMmuaaymm
TexHonorum nepepaboTkn cmecen ynnepeHoB. NpeanoxeHbl BapuaHTbl npoueaypbl 06paboTkm
4YaCTMYHO NONMMEPU30BAHHON CMECK QoyiepeHOoB, NO3BOMSOLLEN ee AeNONMMepPU30BaTh U BEPHYTL B
LUK o4ncTkn. MccnepoBaHbl OCHOBHblE OCOBEHHOCTU TEXHOSTOrMYECKOro npolecca pacTBOPEHUs
koHueHTpaTa C,, B Tonyore, CBA3aHHblE C NPUCYTCTBUEM NONMMEPU30BAHHBIX (POPM hyniepeHoB U
BO3MOXHOW cononumepusauunen pasnunyHbolx pynnepeHoB. PaspaboTtaHa nabopaTtopHas
TEeXHOorm4yeckas yctaHoBKa Ansi NpoBeAeHus npouecca pactsopeHus. OnpegeneHbl M ONTUMU3NPOBaHbI
OCHOBHbI€ TEXHOMNOrMYeckne 3akOHOMEepPHOCTU MpoLecca O4YUCTKM TOMYONbHOro pacTBopa KOHLEeHTpaTa
C,, Ha xpomaTtorpadm4eckon KOJIOHHE, 3anofHeHHON aKkTMBMPOBAHHLIM yrnem. M3yyeH npodunb
“3MEHeHMs KoHUueHTpauumn C, B antoaTte, yCTaHOBIIEHb! yAENbHbIE MPON3BOANTESIbHbLIE XapaKTEPUCTUKN
copbeHTa.

Preparation of the Pure Fullerene C, by the Method
of the Liquid Chromatography on the Active Carbon

Yu. S. Grushko, V. P. Sedov, E. A. Alekseev, O. N. Vavilova,
V. V. Kukorenko, S. G. Kolesnik, V. A. Shilin

Abstract

The hundred gram scale method of preparation of high purity C, fullerene is described. As a stock
material the method uses fullerene mixture preen-riched with C, to ~ 95% wt. Deep purification of C, is
reached by flash-chromatography technique on highly selective, high specific capacity activated coal of
carbonite type. Technological aspects of oligo- and polymerization of fullerenes are considered and an
importance of their taking into account at optimization of fullerene treatment technology is demonstrated.
Variants of processing of partly polymerized fullerenes resulting in their de-polymerization and recycling
are proposed. The peculiar features of fullerenes are investigated fullerene mixture dissolution in toluene
defined by the presence of polymerized forms and possible copolymerization of different fullerenes. The
simple laboratory scale equipment for fullerenes dissolution is described. The main technological param-
eters of purification process of C,, from toluene solution on a column filled with carbonite type activated
coal are defined and optimized. Dependence of C_, concentration in eluate on the column’s loading with
fullerenes during the chromatographic C,, purification is studied and the specific productive characteristics
of the stationary phase are estimated.

MpenpuHT Ne 2556, 2.04.2004 .
E-mail: grushko@pnpi.spb.ru
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KBapk-aHTUKBapKoBasi cOCTaBHas cucTtema: ypaBHeHue bete-Cannertepa
B CMeKTpanbHOM NpeAcTaBrieHUN B clly4yae KOHCTUTYEHTOB C pa3HbIMU Maccamu

A. B. AHucosuuy, B. B. AHucosuu, B. H. Mapkoe,
M. A. Mameeees, A. B. CapaHyes

AHHOTaUusA

YpaBHeHust bete-Cannetepa ona KBapK-aHTUKBapKOBOW COCTABHOW CUCTEMbI C KOHCTUTYEHTaMu
pasHbIX Macc, Takmx kak g5 (¢ q = u, d), gQ n sQ (c Q = ¢, b), 3anncaHbl B TepMUHAX CNEKTPanbHOro
WHTerpana. [Ina Me3oHoB, xapakTepuayembix maccor M, cnnHom J n pagunarnbHbiM KBAHTOBbIM YNCIIOM
N, ypaBHEHMSA NpeacTaBneHbl Ans (n, M?)-Tpaektopuii ¢ UKCMpoBaHHbIMK J. B TEXHUKE cnekTpanbHOro
WHTErpupoBaHns BO3MOXHO UCMNOSIb30BaHNE B3auMOOENCTBUIN, 3aBUCSALLMX OT SHEPIUK, YTO NO3BONSET
0TKa3aTbCsi OT OAHOBPEMEHHOIO NpUbnmxkeHna. Takke 00CyXaaeTca CMeLLMBaHNE MEXOY COCTOAHUSMMN
C pasfiMyHbIMK KBApKOBbIMU CMIMHAMU S 1 YrIIOBLIMU MOMEHTamMu L.

Quark-Antiquark Composite Systems: the Bethe-Salpeter Equation
in the Spectral-Integration Technique in Case of Different Quark Masses

A. V. Anisovich, V. V. Anisovich, V. N. Markov, M. A. Matveev and A. V. Sarantsev

Abstract

The Bethe-Salpeter equations for the quark-antiquark composite systems with different quark masses,
such as g3 (with g = u, d), qQ and sQ (with Q = ¢, b), are written in terms of spectral integrals. For mesons
characterized by the mass M, spin J and radial quantum number n, the equations are written for the
(n, M?)-trajectories with fixed J. The mixing between states with different quark spin S and angular
momentum L are also discussed.

MpenpuHT Ne 2557, 11.03.2004 r., aHrn. TeKCcT
E-mail: markov@thd.pnpi.spb.ru
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CBoOWMCTBA WApPOBbLIX NN1a3MOMA0B, BO3HUKAKOLWMX NOCIIe 3NIeKTPUYECKOro
paspsiga BO BNaXHOM Bo3ayxe

A. N. Ezopos, C. N. CmenaHos

AHHOTauuA

Cos3paHa akcnepuMeHTanbHasa yCTaHOBKa, KOTopasi MO3BOSISieT C BbICOKOM BOCMPOM3BOAUMOCTbLIO
nonyyaTtb MCKYCCTBEHHble wWapoBble MONMHUM. C NOMOLLbI 3TOW YCTAHOBKKU nony4vyeHo 6onee
1500 neTawmx cBETAWMNXCA NIasMonaoB U onpeaesieHbl X OCHOBHblE CBOMCTBA. YCTAHOBIIEHO, YTO
LLIAPOBbLIE MOSTHUM XMBYT <1 C M UMEIOT CITIOXXHOE CTPOEHNE — OTpULATENBHO 3apsikeHHasi 06onoYka
OKpY)XaeT CBETALUMNCS KEPH.

Characteristics of Spherical Plasmoids Originated after Electric
Discharge in Humid Air

A. I. Egorov, S. I. Stepanov
Abstract

At present paper a new setup for creating artificial ball lighting with high efficiency has been described.
More than 1500 autonomous glowing plasmoids were obtained by the setup. It has been found that ball
lightning has lifetime <1 s and complicated internal structure. A negative charged envelope surrounds a
glowing core.

MpenpuHT Ne 2558, 24.03.2004 r.
E-mail: stepanov@omrb.pnpi.spb.ru
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WHTepnonsauma pacnpeaeneHui yrnoBbiX KOppensauuii napHbIX OCKOJIKOB
AeneHus aTOMHbIX sgep pensiTUBUCTCKUMMU NPOTOHaAMM

0. A. YecmHoe
AHHOTauuA

lMokasaHo, YTO A58 annPOKCUMaL MM U3MEPEHHBIX 40 CUX NOP pacnpeneneHnii yrioBbIX KOppenauni
NapHbIX OCKOSTKOB AeNeHNs TSHKenbIX saep npoToHamum ¢ aHeprmen 140 MaB < Ep <1000 MaB ¢ To4HOCTLI0
Ha YPOBHE HECKOSbKMX NPOLEHTOB AOCTAaTOMHO CyMMbI ABYX HOpMasbHbIX pacnpeaeneHuni. 3HavyeHus
X MaTeMaTUYeCKUX OXMOAHWA U CTaHAAPTHbIX OTKNOHEHUN, oTnuyarwmeca B 2+3 pasa, nnaBHO
MEHSIOTCS NPU U3MEHEHUN 3HEPTrUM HaneTarwmx NPOTOHOB. OTO NO3BONSAET MHTEPNONMpoBaTb
3KCNepuMeHTarnbHble pacnpegeneHus yrinoBbiX KOppensuMin B 4aHHOM Anana3oHe JHEeprun.
CooTBeTCTBYHOLWME SHEPrETUYECKME 3aBMCUMOCTM MNOSHbIX CeYeHuIi aenenus saep 2%2Th n 238U B aTom
AnanasoHe MoryT ObITb annpoOKCMMMPOBaHbI CyMMOW ABYX (DYHKLMIA SKCMOHEHUManbHOro pacnaaa:
ybbiBatoLLen ot Ep = 50 M3aB n Bo3pacTtatowen ot = 100 MaB go 1 'aB. Npu 3TOM cOGLITUA AeneHus,
oTBevalLimMe Bo3pacTawLlen OyHKLUUK, TPYNNUPYOTCA B pacnpegeneHne yrioBbiX KOppensunin ¢
MEHBbLUVMMMW YriaMn OTKIOHEHUS NapHbIX OCKOSIKOB OT KONnuMHeapHocTh. B aenexnnn ®*W npotoHamm
c aHepruen 1 3B Takue cobbiTna goMuMHMPYHOT (= 83% NONHOro ceveHus aenexuns). B kauecTse nepBol
CTagun B3aUMOAEWCTBUS ONS 3TUX COObITUN 06CyXaatnTca KBasnynpyroe paccesHne HaneTtawwero

NMPOTOHA Ha Marsbin yron v nornowleHne pogmseLuerocs T-me3oHa nap0|71 HYKJTOHOB.

Interpolation of Angular Correlation Spectra of Coincident Fragments
Produced in the Nuclear Fission by Relativistic Protons

Yu. A. Chestnov
Abstract

A sum of two normal distributions is found to be enough for the approximation of any up to now
measured angular correlation spectrum of coincident fission fragments of heavy nuclei at the incident
proton energy 140 MeV < E_< 1000 MeV with accuracy within a few per cent. The mean angles and
standard deviations of these distributions differ from each other 2+3 times and depend from the proton
energy rather smooth. This allows interpolating of the experimental angular correlation spectra in the
above mentioned energy range. The corresponding energy dependences of the total fission cross sec-
tions of 22Th and 28U nuclei in this range may be approximated by a sum of two exponential decay
functions: the decreasing one from E, =50 MeV, and another, increasing from =100 MeV to 1 GeV. The
fission events, corresponding to the latter function, are distinguished by lesser deviations from the exact
oppositely directions of complementary fragments emission. They dominate in the fission of 1¥*W nuclei by
1 GeV protons (= 83% of the total fission cross section). The quasi-elastic incident proton scattering on
a small angle and the double-nucleons absorption of a produced Ttmeson are discussed as the fast
stages of interactions for such events.

MpenpuHT Ne 2559, 5.04.2004 .
E-mail: chestnov@pnpi.spb.ru
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Husko4yacToTHbIe (hnyKTyaumm B nonynpoBoagHUKaX
B. U. Slky6oeuy

AHHOTaUusA

MpoaHanuanpoBaHbl ANekTpuyeckme ryKTyaumn B NoNynpoBOAHMKAX, Bbi3biBaeMble ABYX3apsiAHbIMM
noByLLKaMu. BelumcneHo BbipaxeHne obuiero Buaa ans cnektpa dpnykryauuii. MonydeHsl popmyrbl
ANS psaa vacTHbIX cnyvyaeB. BblumcrieHa yHuBepcanbHas cdopmyrna, onucbiBawllas CnekTp
HM3KOYACTOTHbIX bNyKTyauuii B MONyNpOBOAHMKAX, Bbl3blBa€MbIX OAHO3aPSAHBIMU U ABYX3apsaHbIMM
NOBYLLKaMMW.

Low-Frequency Fluctuations in Semiconductors

B. I. Yakubovich
Abstract
There have been analysed fluctuations in semiconductors caused by two-charge traps. There has been
calculated general form formula for spectrum fluctuations. There have been obtained formulas for number
of particular cases. There has been calculated an universal formula describing the spectrum low-fre-
guency fluctuations in semiconductors caused by one-charge and two-charge traps.

MpenpuHT Ne 2560, 5.05.2004 .
E-mail: khavronin@pnpi.spb.ru
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TpexneTneBas yHUBepcanbHasi aHOMasribHasaA pa3MepHOCTb BUITbCOHOBCKUX
onepartopoB B N = 4 cynepcummeTpuyHomn Teopumn Adra-Munnca
A. B. Komukoes, J1. H. Jlunamoe, A. . OHuweHko, B. H. BenuxxaHuH
AHHOTauuA
MpeacraeneHbl pesynbTaTbl ANA TPEXNETNEBON aHOMaslbHOW pa3mepHocTH Y, (j) onepaTopos
BunbcoHna tBUcTa-2 B N = 4 cynepcummeTpuyHon Teopun AHra-Munnca. [JaHHble pe3yrnbTaTthl NOMyYeHbl
n3pnevyeHmemM Hanbonee CNOXHbIX BKIIA40B U3 BbIYUCIIEHHOW HEAABHO TPEXMNETIEBON HECUHINIETHOWN
aHomanbHou pasmepHoctTn B KX[. Nx cuHrynapHocTu npu j = 1 coBnagalroT C npenckasaHnuamu,
nonyyeHHoIMn 13 ypasHeHunss BOKI1 ana N = 4 cynepcummeTpudHon Teopumn AHra-Munnca B cnegyrowem
rocrne nuavpytoLlero nopsake. ACUMNToTuKa Yy, (j) Npy GOMbLIMX j HAXOANUTCA B COrNacum ¢ OXnaaembim

noBegEeHMEM, OCHOBAHHbLIM Ha WHTEPNONAUUN Mexay cnabbiM M CUMbHBIM PEXUMaMK B KOHTEKCTE
AnC/KTI cooTBeTCTBUSA.

Three-Loop Universal Anomalous Dimension of the Wilson Operators
in N =4 SUSY Yang-Mills Model

A. V. Kotikova, L. N. Lipatov, A. 1. Onishchenkob'c, V. N. Velizhanin
Abstract

We present results for the three-loop universal anomalous dimensiony, (j) of Wilson twist-2 operators
in the N = 4 Supersymmetric Yang-Mills model. These results are obtained by extracting the most
complicated contributions from the three loop non-singlet anomalous dimensions in QCD which were
calculated recently. Their singularities at j = 1 agree with the predictions obtained from the BFKL equation
for N =4 SYM in the next-to-leading order. The asymptotics of y (j) at large j is in an agreement with the
expectations based on an interpolation between week and strong coupling regimes in the framework of
the AdS/CFT correspondence.

: Bogoliubov Laboratory of Theoretical Physics, Joint Institute for Nuclear Research, 141980, Dubna, Russia
Department of Physics and Astronomy Wayne, State University, Detroit, Ml 48201, USA
° Institute for Theoretical and Experimental Physics, Moscow, Russia
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U3oTonuyeckue pacnpenerieHns OCKOJIKOB B 3KCNEepPUMEHTaxX C sAepHbIMU
pacwenneHMaMm B NpAMOn n o6paTHON KUHEMATUKeE

J1. H. AHOpoHeHKo, M. H. AHOpoHeHko, B. . Aomkun*, b. J1. lopwkos,
A. B. Kpaesyoe, KO. T. MupoHoes, B. P. Pe3Huk, I'. E. ConsikuH

AHHOTauuA

lMpoBeneH COBMECTHbIV aHanmns3 n3oToNMYEeCcKUX pacnpeaenennin agep-oCcKonkos pyonansa n Lesms B
npsmMon n obpaTHon KnHematumke. [pn 3TOM ObiNN MCNOMb30BaAHbI 3KCNEPUMEHTalbHbIE AAHHbIE,
nony4yeHHble B pacwiennenunsax p + 28U n 28U + p npu aHepruax 1 9B gns npotoHoB 1 1 A 3B ans
nydka sgep 28U, cootBeTcTBEHHO. OOHapyXeHbl pasnuumnsa B cedeHnsix obpasoBaHus, UISMEPEHHbIX B
NpsIMON N 06paTHON KMHEMATUKE, AN HECKOSbKNX HEMTPOHOM3OLITOYHbIX ockonkoB **Rb, 1*1Cs, 142Cs
n 143Cs.

Fragment Isotopic Distributions from Nuclear Disintegrations
Induced in Direct and Inverse Kinematics

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

Abstract
Combined analysis of rubidium and cesium isotopic distributions obtained for p + 228U and 238U + p
disintegrations has been carried out at 1 GeV proton and 1 A GeV #8U beam energies for direct and
inverse kinematics respectively. Differences between production cross sections measured in different

kinematics have been found in isotopic distributions for a few neutron-rich fragments **Rb, 41Cs, 142Cs,
and 43Cs.

* V. G. Khlopin Radium Institute

MpenpuHT Ne 2562,11.05.2004 r., aHrn. TekCT
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Bbi6op onTumanbHOM cTpaTerMm neperpy3ok tonnmea B peaktope MUK

M. C. OHeauH
AHHOTauuA

Onsa peakropa NNK pacyeTHbIM nyTemMm npu nomowm BepudurynposaHHon nporpammel MCU-REA
ornpegeneH 3anac peakTUBHOCTU NpU 3arpys3ke peaktopa CBeXumMm TonnmeoM. [laHHoe 3HaveHue
CpaBHMBAaETCHA C BENUYMHOW, NOSTyYeHHOW npu pacyeTte no nporpammam: MCNP-4C (6ubnuoteka
DLC-200) n MCB (6ubnunoteka ENDF/B-6.8). OnpegeneHo BnvsHue TemnepaTtypbl BOAbl U TOMMMBA, a
Takke 06pa3uoB-cBuaeTENEN KOpNyca Ha HaYanbHbIN 3anac peakTMBHOCTM peakTopa. [1poseaeH pacyet
LiMKNa BbIrOpaHus TONMMBa peakTopa uenvkom (6e3 BNnaHWs opraHoB perynupoBaHns peaktopa) no
pasnunyHbiM Nnporpammam: MCU-PR, MCU-REA, MCB. NpoBoaunTcs cCpaBHEHWE pe3ynNbTaToB pac4eToB.
Pac4yeTbl gpyrux cueHapmeB paboTbl peakTopa (a Takke cueHapusi 6e3 neperpysok Tonnmnea ¢ y4eTomM
OpraHoB perynupoBaHus peaktopa) npoBoauiuncb ganee no Hambornee AOCTOBEPHOW Mporpamme
MCU-REA. AKTMBHas 30Ha peaktopa pasbuBanacb Ha dmsnyeckme 30Hbl (MakcumanbHoe ymcno 97
30H) 4Ns1 MaKCMManbHOro y4eta HepaBHOMEPHOCTM TEMNIOBOrO NOTOKA NO BbICOTE U CAIOAM TOMSMBHbIX
arnemMeHToB B KacceTax. [lepBblii Crion TonnMBa B LLUECTUTPAHHbLIX KacceTax cogepxan MoHWXEeHHoe
KONMYeCTBO ypaHa Ans CriaXXnBaHUsi HEPaBHOMEPHOCTW SHEProBblAeNneHns No o6bemy peaktopa. bbin
paccMOTpeEH Unkn paboTbl peaktopa 6e3 neperpy3ok TonnmeBa, LUK C neperpyskor NofoBMHbI 30HbI,
CMeLUaHHbIN LMK C TPOMHbIMU N YeTBEPHbLIMU NeperpyskaMmm Tonnmnea. [ns kaxkaoro n3 paccMoTpeHHbIX
LMKNOB HangeHa Heobxoammasi KOHUEeHTpaums Bbiroparowmx nornotutenen (B Ka4ecTtBe KOTOPbIX
vncnonb3osarncs Gd,O, ¢ eCTeCTBEHHOI KOHLEHTpaLWen M30Tonos B MaTpuue ZrO,) B CBEXMX TOMMMBHbIX
KacceTax; NpocrexeHa gMHaMuKa OpraHoB perynuMpoBaHUs peaktopa (WTOpbl U CTEPXHEN
perynupoBaHusi) B npouecce KamnaHuy; guHamMmuKa BbiIropaHus nornotuTenen; AnHammka o6bemMHoro
KoappunymeHTa HepaBHOMEPHOCTM IHEProBblAENeHNss B akTMBHOW 30He peakTtopa. OnpeaeneH
MaKCMarnbHbI KO3 PULNEHT HEPABHOMEPHOCTN 06 BEMHOIO SHEPTrOBbIAENIEHNSI peaKkTopa AN KaXK4oro
N3 pacCMOTPEHHbIX LMKIOB paboTbl peakTopa, onpeaeneHbl BpeMsi KamnaHum 1 BbiropaHue Tonnmea
B BbIrpy>XaeMblIx KacceTax.

Hanbonee ontumarnbHbIM, C TOUKM 3pEHUS BPEMEHW HEMNPEpPbIBHOW paboTbl peakTopa, okasarcs
LUKIT BbIFOPaHUA TOMMMBA akTUBHOMW 30HbI LenukoM. Ero gnutenbHocTb coctaBuria 30 cyTok npwu
mMoLHocTn peaktopa 104 MBT. nuTenbHOCTb UMKNa C neperpyskon MosioBUHbI 30HbI COCTaBuna
22,5 cytok npu mowHocTu peaktopa 104 MBT. BeiropaHue 2°U B BbIrpyxaembix TOMMAMBHbIX KacceTax
npu aTom cocTtaBngaeT 22,9%, a MakcuManbHbIn KO3A(UUMEHT HEPABHOMEPHOCTU SHEPTrOBbIAENEHNSA
paBeH 2,96.

Determination of the Most Efficient Refueling Strategy in Reactor PIK
M. S. Onegin
Abstract

The reactivity excess for reactor PIK with fresh core have been obtained with the help of verified code
MCU-REA. This value is compared with the results obtained by using codes MCNP-4C (library DLC-200)
and MCB (library ENDF/B-6.8). The influence of water and fuel temperature and of check test pieces on
initial reactivity excess have been determined. The author have calculated the burn up cycle of reactor as
a whole (without taking into account of reactor controls) using different cods: MCU-PR, MCU-REA, MCB.
The results of calculations with this codes are compared. The other equilibrium reactor cycles (and also
fresh core cycle with taking into account of reactor controls) was calculated using code MCU-REA. The
reactor core was divided into physical zones (of 97 maximal) for taking into account nonuniformity of
thermal flux in height and in different fuel layers in fuel assemblies. The first layer of fuel elements in
hexagonal fuel assemblies was profiled to smooth nonuniformity of energy release in reactor core. The
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equilibrium cycles have been calculated without refueling, with refueling of 1/2 of the core and mixed
equilibrium cycle with 1/3 and 1/4 refueling. The necessary poison concentration in burn-up absorbers
(which was Gd,O, in ZrO matrix) in new fuel assemblies was fixed; the temporal dynamics of reactor
controls (of shutters and control rods) during the equilibrium cycle was determined; temporal dynamics of
gadolinium absorbers burn-up and the dynamics of the coefficient of nonuniformity of energy release was
investigated. The maximum coefficient of nonuniformity of energy release of reactor was determined for
all equilibrium cycles. Cycle duration and mean burn-up of fuel in offloaded fuel assemblies was calculated
also.

MpenpuHT Ne 2563, 14.05.2004 .
E-mail:onegin@thd.pnpi.spb.ru
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U3mepeHne BpeMeHN XXN3HU HEUMTPOHA C rpaBUTaLlMOHHOM JTOBYLLKOW
M C NOKPbITUEM U3 HU3KOTEeMNnepaTypHoro coom6nuHa

A. Cepebpoes, B. Bapnamoe, A. XapumoHoe, A. ®omuH, KO. lTokomunoeckul,
M. renbmen6opm, . Bymepeopm, U. KpacHowekoea, M. Jlacakoe, K. LlipekeHbax,
P. TanbOaes, A. Bacunses, O. XXepebyoe

AHHOTauusA

Mbl NpeAcTaBnseM HOBbIV Pe3ynbTaT U3MEepPEHNs BPEMEH XIU3HN HeidTpoHa (878.5 £ 0.7__ +0.3_ )c.
OTOT pesynbTaTt OTNiMYaeTcs OT CpeAHEro MMpPOBOro 3Ha4YeHust Ha 6 cTaH4apPTHBIX OTKNOHEHW U Ha 4
CTaHOapPTHbIX OTKNOHEHUS OT NpeablayLero, Hanbonee TOYHOro pesynbTaTa. OgHako HOBOE 3HaYeHne
AN BPEMEHWN XM3HM HEMTpOoHa BMecCTe C (-acummeTpuein B pacnage HentpoHa (A,= —0.1189(7))
HaxoguTcs B xopolwlem cornacum co CtangaptHon Mogensio.

Neutron Lifetime Experiment with a Gravitational Trap
and a Low-Temperature Fomblin Coating

A. Serebrov, V. Varlamovz, A. Kharitonov, A. Fomin, Yu. Pokotilovskiil, P. Geltaenbortz,
J. Butterworth , I. Krasnoschekova, M. Lasakov, K. Schreckenbach,

R. Tal'daev, A. Vassiljev, O. Zherebtsov

Abstract

We present a new result of neutron lifetime measurements (878.5 + 0.7__ + O.BSyst_) s. This result is
different from the world average value by 6 standard deviations and by 4 standard deviations from the
previous most precise result. However, the new result for neutron lifetime together with (-asymmetry in
neutron decay (A = —0.1189(7)) is in a good agreement with Standard Model.

1 Joint Institute for Nuclear Research, 141980, Dubna, Russia
2 |nstitute Max von Laue-Raul Langevin, B.P. 156, 38042, Grenoble, Cedex 9, France

3 TU Munchen, Fak. fur Physik E21, 85747. Garching, Germany
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Komnnekc annapaTHbIX CpeAcTB AnA npeaBapuUTenibHON o6pabdboTKu
M NPeLmn3noOHHOIro U3SMEepPEeHUs1 HacToT CUHycouAaaribHbIX CArHaNoB

B. A. Conoeel, B. B. Map4yeHkoe, U. A. KpacHouw,ekoea,
T. B. Casenbesa, A. A. CymbamsiH

AHHOTauusA

B paboTe onucbiBaeTca Tpy TMna PyHKLMOHANbHO 3aKOHYEHHbIX YCTPOMUCTB, 06pasyoLmx OCHOBY
KOoMMnekca Ans npeaBapuTenbHon 06paboTkun 1 ynbTpanpeLm3moHHOro namepeHus (¢ TodHocTbro 1079)
4YacToT cMHycouganbHbIX curHanos. OCHOBY KOMMeKca 0bpasyroT: NPorpaMMHO-yrpaBisieMbl TauMep;
npeobpasoBaTesib YacToT, BKAOYaoLWmin B ceb4 ABa ABYXBXOA0BbIX KaHara ycpeaHeHus 4actoT nyTemM
aHanoroBoro CyMMMpoBaHUs NOCMegHUX C Nocneayrwmm OefleHMeM Ha 2; YyeTblpexKaHarbHbIn
n3mMepuTenb YacToOT, BbINOSHAWNA B KaXXAOM KaHane namepeHme 4Ymcna nepeceyeHuin Hyns
CvHycomnaasnbHbIM CUTHANoMm B Te4EHUE NOSIHOrO BpeMEHU 3MePEHNS, nsmepeHne as n 4nmTenbHOCTEN
BOCbMM MOSHbIX NEPUOAOB N3MEPSIEMON YaCTOThl B Havase U B KOHLEe BpeMeHn namepeHusi. Ceasb
KOoMnrekca ¢ nepcoHanbHbIM KOMMbOTEPOM — RS-232/485.

OnucbiBaeMbI KOMMAEKC ABASETCH OOHUM U3 CErMEHTOB 3fIEKTPOHHOIO 06ecneyeHns aKkcnepmmeHTa
no namepenuto M HenTpoHa.

Complex of Instrumental Devices for Preliminary Working and Precision
Measurement of Frequency of Sine Signals

V. Solovei, V. Marchenkov, I. Krasnoshekova, T. Savel'eva, A. Sumbatyan

Abstract

In work it is described three types of the devices forming a basis of a complex for preliminary process-
ing and ultraprecision measurement (with accuracy 10°) frequencies of sine wave signals. A basis of a
complex form: the programcontrolled timer; the converter of frequencies which is carrying out function of
analog summation of two frequencies with the subsequent division on 2; the four-channel frequency
measurement device, that providing measurement of quantity of the full periods, initial and final phases,
duration of eight full periods of measured frequency in the beginning and at the end of time of measurement.
Timer and frequency measurement device connected with a personal computer — by RS-232/485 serial
link.
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Jlorapucpmmnyecknm HeTpoHoBOA C «BenbIM» NapansesibHbIM MYYKOM
TennoBbIX HEUTPOHOB

E. M. Kopomkux
AHHOTaUuA

B paboTe onucaHa cxema norapnMmMyYecKkoro HeMTpoHoBoda, popmMupyrLero «benbii»
napannesnbHbIA Ny4OK TENNOBbLIX HENTPOHOB. [1pMBeAeHbI aHANUTUYECKME BbipaXKeHUs, onucbiBatoLme
dopMy 1 pa3mMepbl M30THYTbIX OTPaXkaTenewn, WMPUHY Nyyka n pacnpegeneHne UHTEHCMBHOCTU MO ero
wnpuHe. OueHKM NoKasbiBaOT, YTO MOTOK TEMMOBbLIX HEUTPOHOB Ha BbIXOAE Takoro HEMTPOHOBOAA B
5-9 pa3 6onblie, Yem Npy 0ObIMHOM KOMNSTIMMUPOBAHUM.

Logarithmic Neutronguide with «White» Parallel Beam of Thermal Neutrons

E. M. Korotkikh
Abstract

The scheme of logarithmic neutronguide with the «white» parallel beam of the thermal neutron is
described. In this paper the analytic expressions are suggested that describe the configurations and the
sizes of the bent mirrors, the width of the beam and the intensity distribution on the width. The estimates
show that this neutronguide can produce 5-9 times more intense beam of the thermal neutrons compared
to the conventional collimating.
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UccnepgoBaHuAa MarHUTHBLIX TEKCTYP U NpoOLLEeCCOB NepemMarHuimBaHus
B aHU3O0TPONMHbIX NSIEHKax ¢ 60sbLLIOU OCTaTOYHOM HAMAarHU4YeHHOCTbLIO MeTOAOM
paccesiHus NoNApuU3oBaHHbIX HEUTPOHOB (OTpaXxXeHMe N NpernomMrieHne)

A. B. Kosanes, b. I'. [leckoe
AHHOTauuA

Mnenkn cnnasa CoFe,V, NpuBneknn Hale BHUMaHWe CeMb NeT Hasag B CBA3W C Npobnemoil
HaBe[EeHHON MarHUTHOWM aHN30TponNuK. B aToli cTaTbe NpUBOOATCA NepBble pe3ynbTaTbl UCCIeA0BaHNN,
KOTOpble BeayTcs B HacTosilee BpeMsi. MneHkn TonwmHom 2,5 MKM BbInn HanbineHbl Ha CTEKNSAHHbIE
NOANOXKN. I3MepsinMcb MHTEHCUBHOCTU OTPaXKEHHbIX M MPENOMIEHHbIX NYYKOB C NEPEBOPOTOM 1 6e3
nepeBopoTa CrMHA HelTpoHa. BHelWHMe MarHWTHble Mons NpuKnaabliBanucb B MMOCKOCTM obpasua
napannernbHo nerkov ocu. Habnoganvcb 6onbluve MHTEHCUBHOCTU NMUKOB HE3EPKaSIbHOO OTPAXKEHMSI.
Mony4eHHble dKCNepuMeHTarnbHble AaHHbIE NMO3BONST cAenaTb BbiBOA, YTO MEXAHM3M OTPaXKEeHMUs

HeIZTpOHOB MarHMTHbIMU MIIE€HKaMU MNMokKa eLe He NMOHATEH.

The Magnetic Textures and Magnetization Reversal Processes Studies
of the Anisotropic Films with the High Remnant Magnetization by Means
of Polarized Neutron Scattering (Reflection and Refraction)

A.V. Kovalev, B. G. Peskov

Abstract

The Co_,Fe,,V, films are the objects of our intense interest for the last seven years in connection with
the origin of the induced magnetic anisotropy. In the present paper, the first results will be demonstrated
of the work, which has only just got under way. The layers with a thickness of 2.5 pu were sputtered
on glass substrates. We measured the non-spin-flip as well as the spin-flip intensities both in reflected and
refracted neutron beams. The external magnetic fields were applied in the sample plane parallel to
the easy axis. The large intensities were observed for the nonspecular reflection peaks. From these
findings we can conclude that the neutron reflection mechanism in magnetic films has not been yet well
understood.
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SﬂeKTpM‘-IeCKVIe CbﬂYKTyaLI,VIVI, CBA3aHHbIe C MHOTro3apAaAaHbIMU NNOBYLUKaMu

b. N. Slky6oeuy
AHHOTaUuA

PaCCMOTpeHbI BOMPOCbI (bOpMI/IpOBaHI/IFI ANEKTPN4eCKnX q)ﬂyKTyaLI'MIZ B HEMEeTarnrax MHOrosapAaaHbiMn
J1OBYLLUKaMMW. npoaHaJ'II/I3VIpOBaHbI cbnyKTyau,mm, CBA3aHHbIE C ,D,e(*)eKTaMI/I CTPYKTYpPbI Pa3JIN4HbIX TUMNOB.
BbluncneHo YHUBEpPCalribHOE Bblpa*XeHne Arnd ChnekTpa (bﬂyKTyauMIZ, BbI3BaHHbIX MHOFO3apFILI,HOI71
J'IOByLlJKOI71. [laHo onucaHwne SNNIEKTPUHECKNX CbJ'IyKTyaU'I/IVI B HEMeETarsnax, 06yCJ'IOBJ'IeHHbIX prI'II'IOIZ
MHOro3apaaHbIX JTOBYLLUEK.

Electric Fluctuations Connected with Multicharge Traps
B.I. Yakubovich
Abstract

There have been considered problems of forming electric fluctuations in nonmetals by multicharge
traps. There have been analysed fluctuations connected with structure defects of different types. There
have been calculated the universal formula for spectrum fluctuations caused by multicharge trap. There
have been done a discription of electric fluctuations in nonmetals caused by a group of multicharge traps.
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Komnnekc annapaTtHbIX CpeAacTB And ynpaBslieHunsa nepeMeLweHNAMn

O. H. NanoH, 5. A. KacmaH, M. P. Konxudaweunu, B. B. Map4eHKoa,
E. B. Hukonaes, B. A. Conoseli, A. A. CymbamsiH

AHHOTaUusA

B paboTe onucbiBatoTcs YeTblpe Tvna yHKUMOHANbHO 3aKOHYEHHbIX YCTPOUCTB, 06pasyoLLmx OCHOBY
annapaTHbIX CPeAcTB, LenesbiM 06pa3oM CO34aHHbIX ANs aBToMaTusaumm NpoueccoB yrnpaBreHus
YrMOBbIMU U IMHENHLIMU NEPEMELLEHNAMUN IKCNEPUMEHTANbHbLIX YCTAaHOBOK C MCMOMb30BaHNEM
oTeyecTBeHHbIX gaTumkoB Tuna BT-100 n MIM-12, nnbo oTedeCTBEHHbIX Un 3apyBeXHbIX YeTbIpexdasHbIX
LIaroBbIX ABUraTenen.

Complex of Instrumental Devices for Motion Control

O. Gapon, Ya. Kasman, M. Kolhidachvili, V. Marchenkov, E. Nikolaev,
V. Solovei, A. Sumbatyan

Abstract

In present work described four devices. Devices intended for automation of management by angular
and linear moving of experimental installations. The described devices are intended for use with angle
encoder of turn such as BT-100 or MIM-12 and intended for use with 4 phase step motors.

MpenpuHT Ne 2569, 18.06.2004 .
E-mail: solovei@pnpi.spb.ru

23



CBepxnpoBoaALWMN NONAPU3ATOP YNbTPaAXoNoAHbIX HEUTPOHOB
ansa Hosoro AM-cnekTpomeTpa

A. I1. Cepebpos, M. C. Jlacakoe, A. K. ®omuH, I1. FlenbmeH6opm,
A. H. MypawkuH, U. A. KpacHowekoea, FO. I1. Pydrees, A. B. Bacunbee

AHHOTaUusA
OKCnepvMeHTanbHO NoKasaHo, YTO YUCIO YNbTPaxonoAHblx HeUTpoHoB (YXH) ¢ ogHon CnMHOBOM
KOMMOHEHTOW, NPOXOAALWMX Yepes3 antoMUHneByo dornbry TonwmnHon 100 MKM, pacnosioXeHHy B

marHuTHoMm none 5T, B 3,8 pasa 6onbLue, 4em 6e3 MarHMTHOro Nons. YBenuyeHne nponyckaHusi BbI3BaHO
BbICOKOW CKOPOCTbLIO Y XH, npoxoadawmnx yepes onsry B MarHUTHOM rMofne.

Superconducting UCN Polarizer for a New EDM Spectrometer

A. Serebrov, M. Lasakov, A. Fomin, P. Geltenbort?, A. Murashkin,
I. Krasnoschekova, Yu. Rudnev, A. Vasiliev

Abstract

A test experiment has shown that the number of UCN of one polarization transmitted through a 100 pm
Al foil when placed in a 5 T magnetic field is greater by 3.8 times. The increased transmission is due to
a higher velocity of the UCN passing through the foil.

1 Institut Max von Laue-Paul Langevin, Grenoble, France
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KpeMHuMeBbIN AeTeKTOp ANS YNbTPaxonoAHbIX HEUTPOHOB
c 6onbLIoN Nrowaabio U C aHarM3om nonsipmsauum

M. C. Jlacakos, A. I1. Cepebpos, A. X. XycauHos, A. K. [Tlycmoeoum,
KO. B. Bopucoes, A. K. ®omuH, 1. FrenbmeH6opm, O. N. KoHbKos,
U. M. Komuna, A. N. LLlabnud, B. A. Conoeel, A. B. Bacunbes

AHHOTauuA

KpemHreBbIVi AeTeKkTop Ans ynbTpaxonogHbix HeMTpoHOoB (Y XH) ¢ nnowaapto 45 cm? 1 ¢ KOHBEPTOPOM
°LiF paspabotaH B NMNAD. CnekTpanbHas addeKTMBHOCTb AeTekTopa Obina namepeHa ¢ NoOMOLLbHO
rpaButaumoHHoro cnekrpometpa YXH B WIIJ1. bbin Takke nccnegoBaH geTekrop “‘caHaBuY’-Tuna,
COCTOSALLMI N3 OBYX KPEMHUMEBLIX MAACTUH C KOHBEPTOPOM Mexay HuMK. C Mcnonb3oBaHMEM AaHHOM
TexHonormn 6bin nsrotosrneH getektop YXH ¢ aHanusom nonspusauyun. MamepeHuns nokasanu, 4to
aHanuaupytowas cnocobHoCTb AeTekTopa gocturaeT 75% Ansa oCHOBHOM YacTu cnektpa YXH. 3T1oT
AEeTeKTop C aHanuM3oMm nonspusaumm MoxeT ObiTb MCMONb30BaH 4SS HOBOro cnekrpometpa 34M
HeuTpoHa.

A Silicon UCN Detector with Large Area and with Analysis of UCN Polarization

M. Lasakov, A. Serebrov, A. Khusainov, A. Pustovoit, Yu. Borisov, A. Fomin,
P. Geltenbortl, O. Kon’kovz, I. Kotina, A. Shablii, V. Solovei, A. Vasiliev

Abstract

A silicon UCN detector with an area of 45 cm? and with a ®LiF converter is developed at PNPI. The
spectral efficiency of the silicon UCN detector was measured by means of a UCN gravitational spectro-
meter at ILL. The sandwich-type detector from two silicon plates with a SLiF converter placed between
them was also studied. Using this type of technology the UCN detector with analysis of polarization was
developed and tested. The analyzing power of this detector assembly reaches up 75% for the main part
of UCN spectrum. This UCN detector with analysis of UCN polarization can be used in the new neutron
EDM spectrometer.

i Institut Max von Laue—Paul Langevin, Grenoble, France
loffe Physical Technical Institute, St. Petersburg, Russia
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MpoekT usmepeHusa A-acummeTpum beta-pacnaga HeMTpoHa
C OTHOCUTENbHOW TOYHOCTbIO (1 +2) 003

A. I1. Cepebpos, KO. I1. PydHes, A. H. MypawkKuH,
O. M. XXepebuyoes, A. I. XapumoHos, B. A. Kopones,
T. B. Mopo3oe, A. K. ®omuH, B. M. lNyceHkos,

A. @. llJe6emos, B. E. Bapnamoe

AHHOTauuA

Mbl npeanaraeMm MCrnonb3oBaTb MNONAPU30BAHHbBIA MYYOK XOJIOO4HbIX HEMTPOHOB M akCcuanbHoe
MarHuTHoe none B popme ByTbIfKKW, CO34aHHOE CBEPXMPOBOAALLMM CONeHonAoM. Takasa KoHuUrypaums
MarHUTHOrO NOSA NO3BONAET BbIAENUTb 3NEKTPOHbI pacnaja B TENEeCHOM yrrie, onpeaeneHHOM C BbICOKOW
TOYHOCTbI0. DNEKTPOCTAaTUYECKNA UMNNHAP C noTeHuuanom 25 kB onpegenset obnactb 4eTEKTUPYEMbIX
pacnagos. [MpoTOHbI, KOTOPbIE BbIWN U3 3TON 06NacTn, YCKOPSAOTCA U PErMCTPUMpPYOTCA NPOTOHHbLIM
AeTeKTopoM. Mcrnonb3oBaHue CoBMageHnn mexay 3neKTPOHHbIM U MPOTOHHBIM CUrHanamu no3sonseT
3Ha4MTENbHO NofaBsuTb PoH. OKoHYaTeNnbHaa TOMHOCTb acuMMeTpUM pacnaga byget onpenensatbes

TOYHOCTbIO M3MepeHust nonapusayum (1+2) 103,

Project of Neutron Beta-Decay A-Asymmetry Measurement
with Relative Accuracy of (1+2) 03

A. Serebrov, Yu. Rudnev, A. Murashkin, O. Zherebtsov, A. Kharitonov,
V. Korolev, T. Morozov, A. Fomin, V. Pusenkov, A. Schebetov, V. Varlamov

Abstract

We are going to use a polarized cold neutron beam and an axial magnetic field in the shape of a bottle
formed by the superconducting magnetic system. Such configuration of magnetic field allows to extract
the decay electrons inside a well-defined solid angle with a high accuracy. The electrostatic cylinder with
a potential of 25 kV defines the detected region of neutron decays. The protons, which come from this
region will be accelerated and registered by a proton detector. The use of coincidences between electron
and proton signals allows to suppress the background considerably. The final accuracy of A-asymmetry
will be determined by the accuracy of the neutron beam polarization measurement which is at the level of
(1+2) 103as it was shown in the previous studies.
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Bo3MOXHOCTb 06pa3oBaHUA NOAEHTUYHbIX OCKONKOB B TPEXTeNbHbIX
pacwenneHusax agep 22U npotoHamu ¢ 3Hepruen 1 N3B

J1. H. AHOpoHeHKo, M. H. AHOpoHeHko, B. []. AomkuH, B. J1. NlopwkKoes,
A. B. Kpaesuyoe, I'. E. ConsikuH

AHHOTaUus
MeToa aHanun3a Ans BolaeneHna TpexTernbHbIX pacllenieHnn TaxXernblx aaep ¢ ABYMS WOEHTUYHBIMU

OCKOJ1IKaMu npennoxeH n npuMmeHeH npm cpaBHeEeHUN N3OTOMUYECKUX pacnpeneneHMVl Rb un Cs,
NOJTy4EeHHbIX Npun CTOJIKHOBEHUN AO€Ep Z8U ¢ NPOTOHAMWM B SKCNepMMeHTax, BbINMOJIHEHHbLIX B I'IpFIMOIZ 7

obpaTHoM KNHEMaTUKaX.

Possibility of the Identical Heavy Fragment Production in 238U Three-Body
Disintegrations Induced by 1 GeV Protons

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

Abstract
A method is proposed for extraction of three-body disintegrations of heavy nuclei with two identical
fission fragments. The method was employed in the analysis of the isotopic distributions of Rb and Cs,
produced in collisions of 23U nuclei with protons in the experiments performed in the direct and inverse
kinematics.

" V.G. Khlopin Radium Institute
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NMnockonapannenbHaa Kamepa
C. . Bopobhkes, B. I'. UeoukuH, C. B. KocbsiHeHKO
AHHOTaUusA

B paHHOM paboTe npeacTtaBneHbl pe3ynbTaTbl UCCNedoBaHNsa paboynx xapakTepucTuk
nnockonapannenbHon kamepbl (PPC) Ha anekTpoHax, a TakXe Ha ny4ykax Mo3MTPOHOB U
«MOBEPXHOCTHbLIX» MIOOHOB. B kayecTBe rasosoi cpedbl ncnonb3osanuce CO,(100%) u
Ar(30%)+CO,(70%), Haxoaswmecs npu atmocgepHOM AasneHnn. IsmepeHbl amninTyAHble CNekTpbl
N 3PPEKTMBHOCTb PErMCTPaLMM 3apSKEHHbIX YacTul, ANs 3NEKTPOHOB B-UCTOYHMKA, a Takke Ans
NO3UTPOHOB M MIOOHOB C UMMynbcom 20—27 MaB/c. YctaHoBneHo, 4to B PPC ¢ razoBbIM NpoMeXyTKOM
1 mm 1 pabouynm rasom CO,(100%) moxHO gocTudb 99% 3(peKTUBHOCTM perncrpauunm
«MOBEPXHOCTHbIX» MIOOHOB, a B PPC c rasoBbiM npomexyTkom 400 mMkm n paboynm rasom
Ar(30%)+CO,(70%) — 88%. OT0T pesynbTat, HapsAy C BbICOKMM ObICTpoaenCcTBMEM AeTeKTopa,
no3eonsieT ncnonb3oaTtb PPC B akCnepMMeHTax Ha UHTEHCUBHBIX My4YKax «MOBEPXHOCTHbLIX» MIOOHOB
COBPEMEHHbIX ME30OHHbIX (habpuK.

The Plane Parallel Chamber

S. I. Vorobyeyv, V. G. Ivochkin, S. V. Kosianenko
Abstract

The investigation results of the Plane Parallel Chamber (PPC) on the B-source’s electrons, positrons
and «surface» muons are presented. The amplitude spectra and the registration efficiency for electrons,
positrons and muons with momentum 20-27 MeV/c were measured. The registration efficiency of 99 %
for the muons has been obtained, using the PPC with the gas gap 1 mm and CO, (100 %) at 1 atm as a
working gas. The PPC with gas gap 0.4 mm and Ar(30%)+CO,(70%) at 1 atm as working gas has the
registration efficiency only 88%. This result together with other properties of PPC allows using Plane
Parallel Chamber in the experiments with the high intensity «surface» muon beams of the modem meson
factories.
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TpexTenbHble pacLensieHUst Ha CpaBHUMbIE MO MaccaM OCKOJIKM,
BO3HMKaKLMe B TAXenbIX Aapax nog AeVcTBUeM penaTUBUCTCKUX YacTul

B. J1. Nlopwkoe, I'. E. ConsikuH
AHHOTaUusA

[1Be pasHOBUOHOCTM TPEXTENbHbIX PacLLenneHnin TxXenbiX saep noa AeNCTBUEeM PENATUBUCTCKUX
YyacTul, obHapyxusaTca B aKkcnepumeHTe. C Manoit BEpOATHOCTbIO MO OTHOLUEHUIO K BUMHApHBLIM
AenuTenbHbIM pacnagamM Habnoaanmch cobbITUS pacLLEnneHns Ha TPU CPaBHUMbIX MO MaccaM OCKOIKa,
pasneTalLLMXCa KOMMNaHapHO 1M o6pasyrolmnx B (OTOIMYNbCUSAX TpU cneaa, ucxoasaime U3 ogHou
Toukn. Co 3HauMTENbHO BOMbLUE BEPOATHOCTLIO PEMMCTPUPOBANMUCL COBLITUS, B KOTOPbIX ABa MOYTU
KONIMMHeapHO pasneTalLLMXCA MaCCMBHbIX OCKOSKa NOABMANMCH B CONPOBOXAEHWUMN HYKIMOHHbIX NOTEPD,
cyMMapHasi Macca KOTOpbIX Oblfia CpaBHUMa C MacCoW KaXaoro U3 AByX AeTeKTUPYEMbIX OCKOIKOB.

O6a npolecca NHTeprNpeTUPYITCA Kak criefcTBne obpasoBaHUS KOMMMHEapHOW TPexTernbHOM
KOHCpUrypaLum 3a CHET POXKOEHMS B THKENOM AApe aApOHHbIX PE30HaHCOB C NocreayoLLIMM KX pacnanom
U1 NOrMNOLWEHNEM B OIHOM U3 pa3pyLUAILLMXCA OCKOIKOB.

Tripartitions Induced in Heavy Nuclei by Relativistic Projectiles

B. L. Gorshkov, G. E. Solyakin
Abstract

Two kinds of nuclear tripartitions have been observed in disintegrations induced in heavy nuclei by
relativistic projectiles. With relatively small probability to binary decays coplanar three-prong events were
observed, comparable masses being inherent to all three fragments. With larger probability disintegra-
tions have been registered where two almost collinear massive fragments were accompanied by large
nucleon losses with their total mass comparable to fission fragment mass.

Both processes were interpreted as consequences of a disintegration of a collinear three-body nuclear
configuration arising in recoil-free kinematics through the formation of hadronic resonances including
mesoatoms of heavy nuclei.
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AHOMarnbHbIe NOTEePU N CeYeHMe 3axBaTa yNbTpaxonoaHbIX
HEeUTPOHOB Ha AedheKkTax B BelecTBe

A. I1. Cepebpos, H. B. PomaHeHko, O. M. XKepebuyoe, M. C. Jlacakoe, A. B. Bacunbes,
A. K. ®omuH, U. A. KpacHouwekoea, A. . XapumoHoe, B. E. Bapnamoe

AHHOTaUusA

JKcnepuMeHTanbHble JaHHble MOKa3biBalT, YTO MMEKTCA aHOManbHO Oonbline noTepwu
yNbTPaxonoaHbIX HeUTPOHOB (YXH) Npu oTpaxkeHnn oT BELLECTBA M YTO NPOLIECC OTPAXKEHMS HE ABNSIETCS
NMONHOCTbIO KOrepeHTHbIM. AHOMarbHble noTepn Y XH He MoryT 6biTb 06BbACHEHBI B paMKax HENTPOHHO-
ONTUYECKMX BbluMceHni. MNpeanoxeHo o6 bACHEHNEe aHOManbHbIX NOTepb YXH 3a cHeT HEKOrepeHTHOro
paccedHna Ha gedektax BewectBa. 3axeat YXH Ha gedekTax BewjecTtsa ycuneH B 10* pas bnarogaps
nokanuaaumm YXH Bokpyr edekToB. JTO sABfeHne 06bACHAET aHoMarbHble notepu YXH.

UCN Anomalous Losses and the UCN Capture
Cross-Section on Material Defects

A. Serebrov, N. Romanenko, O. Zherebtsov, M. Lasakov, A. Vasiliev,
A. Fomin, |. Krasnoshekova, A. Kharitonov, V. Varlamov

Abstract

Experimental data shows anomalously large Ultra Cold Neutrons (UCN) reflection losses and that the
process of UCN reflection is not completely coherent. UCN anomalous losses under reflection cannot be
explained in the context of neutron optics calculations. UCN losses by means of incoherent scattering on
material defects are considered and cross-section values calculated. The UCN capture cross-section on
material defects is enhanced by a factor of 10* due to localization of UCN around defects. This pheno-
menon can explain anomalous losses of UCN.
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AHOManbHbIe NOTEPU N CeYeHne 3axBaTa yNbTpaxonoaHbIX HEUTPOHOB
Ha AaedekTax B BelLlecTBe

A. I1. Cepebpos, H. B. PomaHeHko, O. M. XKepebyoe, M. C. Jlacakoe, A. B. Bacunbes,
A. K. ®omuH, U. A. KpacHouwekoea, A. . XapumoHoe, B. E. Bapnamoe

AHHOTaUusA

JKcnepuMeHTanbHble JaHHble MOKa3biBaT, YTO MMEKTCA aHOManbHO Oonbline noTepwu
yNbTPaxonoaHbIX HEUTPOHOB (YXH) npu oTpaxkeHnn oT BELLECTBA M YTO NPOLIECC OTPAXKEHMS HE ABNSETCS
NMONHOCTbIO KOrepeHTHbIM. AHOMarbHble noTepn Y XH He MoryT 6biTb 06GBbACHEHBI B paMKax HENTPOHHO-
ONTUYECKMX BbluMceHni. MNpeanoxeHo 06 bACHEHNEe aHOManbHbIX NOTepb YXH 3a cHeT HEKOrepeHTHOro
paccedHnsa Ha gedektax BewectBa. 3axeat YXH Ha gedekTax BewjecTtsa ycuneH B 10* pas bnarogaps
nokanuaaumm YXH Bokpyr edekToB. JTO sBfeHne 06bACHAEeT aHoMarbHble notepu YXH.

UCN Anomalous Losses and the UCN Capture
Cross-Section on Material Defects

A. Serebrov, N. Romanenko, O. Zherebtsov, M. Lasakov, A. Vasiliev,
A. Fomin, |. Krasnoshekova, A. Kharitonov, V. Varlamov

Abstract

Experimental data shows anomalously large Ultra Cold Neutrons (UCN) reflection losses and that the
process of UCN reflection is not completely coherent. UCN anomalous losses under reflection cannot be
explained in the context of neutron optics calculations. UCN losses by means of incoherent scattering on
material defects are considered and cross-section values calculated. The UCN capture cross-section on
material defects is enhanced by a factor of 10* due to localization of UCN around defects. This pheno-
menon can explain anomalous losses of UCN.

MpenpuHT Ne 2576, 30.07.2004 r., aHrn. TeKCT
E-mail: serebrov@pnpi.spb.ru

31



