KoHCTpyKUMA akTUBHOM 30HbI U oTpaxartensa peakropa MUK

A. H. Epbikanos, A. C. 3axapoe, K. A. KoHonnees,
KO. B. lNlempoe, C. J1. Cmonbckuli

AHHOTaUuA

MpuBoaATCSa cBEOEHMS O KOHCTPYKLMN aKTUBHOWM 30HbI M oTpaxaTtens peaktopa MNUK, Heobxogumele
ANS ero HEMTPOHHO-(PU3NYECKNX PaCcHETOB. YUYTEHbI NocnegHne N3MEHEHUST B KOHCTPYKLUUMN.

Abstract

We report the core and reflector design parameters of reactor PIK needed for neutronic calculations.
The recent changes are taken into account.

MpenpuHT Ne2472, 12.04.2002 r.
E-mail: yupetrov@thd.pnpi.spb.ru
Core and Reflector Design of Reactor PIK

A. N. Erykalov, K. A. Konoplev, Yu. V. Petrovy,
S. L. Smolsky, A. S. Zakharov

AHHOTaUuA

MpuBoaATCSA cBEOEHMSI O KOHCTPYKLMN aKTUBHOWM 30HbI M oTpaxaTtens peaktopa MNUK, Heobxogumele
OS5 ero HEUTPOHHO-(PU3NYECKNX PacHETOB. YUYTeHbl BCe NOCneaHne N3MEHEHNSA B KOHCTPYKLMN.

Abstract

We present an account of the design of the core and reflector of reactor PIK, needed for the reactor
neutronic calculation. All up-to-date design modifications are taken into account.
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Metastable Strings in Abelian Higgs Models Embedded
in Non-Abelian Theories: Calculating the Decay Rate

M. Shifman, Alexei Yung
AHHOTaUuA

WNayuatotca U(1) cTpyHbl, BIOXEHHbIE B Heabenesbl KannbpoBOYHbIE TEOpUK. B HU3KOSHEpreTU4eckom
npegene ctpyHol AbpukocoBa-HunbceHa-OneceHa ctabunbHbl, ogHako, 6yay4n BNOXeHHbIMU B
HeabeneBy TEOPUID, CTAHOBATCH HeCTabunbHbIMU. PaccmaTpuBaeTcst NpOCTENLLNI Crlyvah MarHUTHbIX
Tpy6ok noToka B SU(2)-Teopun ¢ npucoegmHEeHHbIM U dpyHOaMeHTarnbHbIM ckanapamu. [NpucoeanHeHHbIN
ckansp passBuBaeT BakyyMHoe cpefHee, Hapywas rpynny SU(2) go U(1). Ha cywecTBeHHO Hu3LweMm
mMacwTabe pyHOaMeHTanbHbIM CKandap TOXe pa3BuBaeT BakyyMHOe cpefHee, obpa3sys abenesbl CTPYHBbI.
BbiBOauTCS 9hhekTMBHAA ABYyMepHas cMrma-mogens, onucbiBaroLwas AMHaMUKy HecTabunbHOM Mogbl
CTPYHbl HA MUPOBOM JfINCTE, U C €e NOMOLLBbI0 BblYUCIISIETCA BEPOATHOCTb pacnaga cTpyHbl. OHa
OKa3blBaeTCs 3KCMOHEHLMANbHO Maron u onpegensieTca OTHOWEHMEM KBagpaTta Maccbl MOHOMOMSA K
HaTSXKEHUIO CTPYHbl. OTO MHTEPNPETUPYETCSA KaK paspbiB CTPYHbI MyTEM POXAEHUST MOHOMOSbHO-
aHTMMOHOMNOSTbHbIX Nap. MNonyyYeHHbIN pe3ynbTaT CpaBHMBAETCH C TeEM, YTO AaeT popmyna LLsmHrepa.

Abstract

We study the fate of U(1) strings embedded in a non-Abelian gauge theory with the hierarchical
pattern of the symmetry breaking: G % U(1) % nothing, V>> v. While in the low-energy limit the Abrikosov-
Nielsen-Olesen string (flux tube) is perfectly stable, being considered in the full theory it is metastable.
We consider the simplest example: the magnetic flux tubes in the SU(2) gauge theory with adjoint and
fundamental scalars. First, the adjoint scalar develops a vacuum expectation value V breaking SU(2)
down to U(1). Then, at a much lower scale, the fundamental scalar (quark) develops a vacuum expec-
tation value v creating the Abrikosov-Nielsen-Olesen string. We suggest a particular ansatz describing
an “unwinding” in SU(2) of the winding inherent to the Abrikosov-Nielsen-Olesen strings in U(1). This

ansatz determines an effective 2D theory for the unstable mode on the string world-sheet. We then
calculate the decay rate (per unit length of the string) in the limit In %» 1. The decay rate is exponen-
tially suppressed. The suppressing exponent is proportional to the raytio of the monopole mass squared
to the string tension. We interpret this as a string breaking through the monopole-antimonopole pair
production. We compare our result with the one given by Schwinger’s formula dualized for describing

the monopole-antimonopole pair production in the magnetic field in the core of the Abrikosov-Nielsen-
Olesen string.
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NU3mepeHunsa nonsapusaumMoHHbIX NapamMmeTpoB
B YNPYrom pp-paccesiHum nog manbiMmu yrnamm npum aHeprum 1 NaB

B. A. AHOpees, H. A. BaxaHos, B. I'. Bog4yeHKo, A. A. XKOaHoes,
A. U. Koeanes, O. B. Muknyxo, B. U. Myp3uH, B. B. lNonsikos,
A. H. lpokogbes, KO. M. CaHxxues, B. FO. TpaymmaH,

O. 5. ®edopos, KO. A. HecmHos, A. B. Lllsed4ukos,

KO. A. lljeanos, B. A. LlJedpoe

AHHOTaUuA

lMpencTtaBneHbl pe3ynbTaThl 3KCNepMMeHTa, B KOTOPOM M3MepPEHbI NapamMeTp nepegadv nonsapusaumm
K .0y NONAPU3aLMA P 1 aHanuampytoLas cnocobHocTb A, B YNPYromM NpoTOH-NPOTOHHOM paccesiH!u
noa yrnammn 9°, 11° 13° 17° B naGopaTopHO# cucteMe KoopauHar (/1. C. K.), YTO COOTBETCTBYeT
yrnam paccesiHus (6,) 22,5°, 27,5° 32,5° 1 42,5° B cucteme ueHTpa macc (C. u. m.). B akcnepvmeHrTe
NCMNONb30Barcs HeMnosnsApPM30BaHHbLIN NPOTOHHBLIN MYYOK ¢ aHepruen 1 3B n nonsgpusoBaHHas NPOTOHHAsA
MULLIEHb.

ObcyxpaeTcsa meToamka obpaboTkM aKCnepuUMeHTanbHbIX OaHHbIX, BbIYUCIIEHUA N3MEPEHHbIX
napaMeTpoB M UX MorpewHocTen. Pe3ynbtaTbl MU3MepeHus nondpusaunm n aHanunampyoLwen
CNocoBHOCTM COBNAAatoT C U3BECTHLIMU SKCNEPUMEHTANbHBIMU AAHHBLIMW 1 C NpeAcka3aHusaMmn has3oBbIX
aHanu3oB. 3Ha4yeHWs NnapameTpa nepeaayn nonspusauun nexaT cMcTeMaTuyeckum Bbille npeackasaHum

da3oBoro aHanusa.
Abstract

The polarization transfer parameter K, polarization P, and analyzing power A, in elastic pro-
ton-proton scattering have been measured. There was used polarized proton target and the unpolarized
proton beam with the 1 GeV energy. The scattering angles were 9°, 11° 13° and 17° in the laboratory
system (22,5°, 27,5% 32,5°, and 42,5° c. m. s.).

The method of calculation of the parameters in connection with the corresponding uncertainties is
discussed. The results on the polarization and analyzing power are in agreement with the existing
experimental data as well as with predictions of the phase shift analyses. The obtained values of the
polarization transfer parameter are systematically higher then the predictions of the phase shift analysis.
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MoaroToBka KoOHUeHTpaTa dynnepeHa C
MeToAoM (PpPaKLUMOHHOIO KOHLEHTPUPOBaHUS

B. I1. Cedos
AHHOTaUuA

N3yyeHbl OCHOBHblE 0COBEHHOCTM Npouecca PpakLUMOHHOIO KOHLEHTPMpOBaHNUS Anst oboraileHums
ncxodHoro akcTpakTa dynnepeHom C., 0o ypoBHA 95+2 %. YcTaHoBneHa 3aBMCMMOCTb BbiXxoAa
KOHLleHTpaTa OT cOCTaBa MCXOQHOro 3KCTpakTa M obbema pacTBOpuUTEns, onpeaeneHbl OCHOBHbIE
orpaHuyeHns npouecca. PaspaboTaHa TexHonornyeckas yctaHOBKa Anis npouecca ppakynmoHHOro
KOHLIEHTPMPOBAHNA Ha YKPYNHEHHbIX NapTUAX 3KCTpaKTa.

Abstract

The main features of the fractional concentrating process for the enrichment of the original extract by
the fullerene C_, up to 952 % are investigated. The dependence of the product yield from the composition
of the original extract and the solvent volume is determinated, the principal limitations of the process is
ascertained. The processing plant for the fractional concentrating process on the grand lot of extracts
is developed.

MpenpuHT N22476, 20.06.2002 .
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CHMxeHune KOHUeHTpauuu ypaHa B TBanax tuna MUK
1O. B. lNlempos, J1. M. Komoea
AHHOTaUuA

PaccmanMBaech BO3MOXHOCTb 3aMeHbl B TBanax Tuna MUK megHom MaTpuubl cepaevyHnka Ha
allloMUHNEBYHO. OueHMBaeTCﬂ BbIUTPbILL B PEaKTUBHOCTU B pe3dyJibTaTe TaKoW 3aMeHbI. O6cy>+<,qaeTC$|
BO3MOXHOCTb CHUXEHUA coAepXaHud BbICOKOOGOFaLLI,eHHOFO ypaHa B HOBbIX TB3J1aX, npuBoadLllada
K 3aME€THOMY COKpalleHUNI TOMITMBHbIX pacxXxodoB.

Abstract

We consider the possibility of replacing the copper matrix of PIK-type fuel elements by an aluminium
matrix. The reactivity gain due to such change is estimated. We discuss the possibility of reducing
the content of highly enriched uranium in the new fuel elements, witch leads to a noticeable reduction of
fuel consumption.
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UHTepdepeHUMOHHas YyBCTBUTENbHOCTb
OMCTabnNbHbLIX CUCTEM K NOANOPOroBbIM CUrHaNam

r. M. JpabkuH
AHHOTaUuA

B p860Te npearoxeH HOBbIV NOAX0A4 K N3y4eHnto BITIMAHNA UHTEHCUBHbIX LLYMOB Ha YyBCTBUTEJIbHOCTb
OncTtabunbHbIX CUCTEM K perncTpaunm noanoporoBbixX CUrHasoB. lMokasaHo, 4To I/IHTep(*)epeHLI'I/lOHHOG
B3aMMoOEeNCTBME OBYyX OONHAKOBbIX OncTabunbHbIX CUCTEM, KOrepeHTHo BO36y>K,D,eHHbIX OOHNM U TEM
XKe HaanoporosbiM WYMOM, MOXET YBEJIMYHNTb HYBCTBUTEJIbHOCTb K pernctpaunn noanoporoBbixX
CUrHarnoB B COTHU pas.

Abstract

A new approach is proposed in studies of strong noise effects in bistable systems with subthreshold
signals. The test system, the magnetic film with rectangular hysterezis loop, was studied experimen-
tally. We show that the interaction of two identical bistable systems excited coherently by the same
suprathreshold noise source can enhance sensitivity to sinusoidal subthreshold signals by several tens
times, and to noisy ones by several hundred times, compared to conventional stochastic resonance.
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UccnepoBaHue acumMmeTpum BbisfieTa TOPMTOHOB
B peakuuu °Li(n, a)’H ¢ xonogHbIMN NONAPU30BaHHLIMU HENTPOHaMM

B. A. BecHa, FO. M. NnedeHos, B. B. Heceu)xeacku,
A. K. lMemyxoe, 1. B. Cedbiwes, T. ConodHep,
E. B. UlynsauHa, O. ummep

AHHOTaUuA

B paboTte onucaHa akcnepMmeHTanbHas ycTaHOBKa U npuBeAeHbl pe3ynbTaTbl U3MepeHUi
acMMMeTpUKN BbineTa TPUTOHOB B peakumn SLi(n, a)*H, npoBedeHHbIe Ha MyYKke MONAPU30BaHHbIX
X0NnoAHbIX HenTpoHoB peaktopa WUINT (FpeHobnb, PpaHuuns). B ycTaHoBKe ucnonb3oBanacb
MOHW3aLMOHHas kamepa. CpeaHss AnnHa BOMHbI HEMTPOHOB A = 4.7 A Ina ycTpaHeHnst BNUSHNUSA NeBO-
npaBoK aCMMMETPUN Ha pe3ynbTaT U3MepeHuii P-HeYeTHON acCUMMETPUM SKCMEPUMEHT NPOBOAWSICS B
reomeTpum, Npu KOTopor HabntoaaemMble BekTopa g, P, P napanneneHel o || P || P, rae o, — cnuH
HEeNWTpoHa, P — umnynbC HeilTpoHa, P, — umnynbc TputoHa. Bknaa neso-npasoi acMMMETpuK B
P-HeueTHbIN adpdpekT Bbin a , < 8 [10° Ha 90 % ypoBHE JOCTOBEPHOCTM.

N3mepeHne P-HeyeTHOM acMmmeTpum npoBoausiocb B TedeHne 18 cyTok. NpeasaputenbHbIn
pesynbTaT N3MepPEHUIA:

<—(8.1+3.9) 0%

Abstract

In the paper the experiment on the measurements of the P-odd asymmetry of triton emission in the
reaction °Li(n, a)*H is described. The measurements were carried out at the polarized cold neutron
beam of the PF1B instrument at the ILL reactor (Grenoble, France). The mean neutron wavelength was
A = 4.7 A In the study of the reaction éLi(n, a)*H, the proportional chamber (detector of t-emission) is
designed in such a way that the geometric conditions @_|| P, || P, are satisfied. Here o, P, P, are spin
and momentum of neutron, and momentum of triton respectlvely This design reduces the left-right
asymmetry to the level of no grater than 8 [10° on 90 % confidence level.

The statistics for the P-odd asymmetry was collected for 18 days. The preliminary result is:

a,, <—(8.1+3.9)10°%.
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HoBble aeTeKTOopbl raMMa-KBaHTOB ANl U3y4YeHUA
P-He4eTHbIX 3chheKkTOB MHTErpanbHbLIM METOA40M

B. A. BecHa, FO. M. nedeHos, I1. B. Cedblwes, E. B. LLlynbauHa
AHHOTaUuA

B paboTe onucaHbl M3MepPEHNS LLIYMOBbLIX XapaKTEPUCTUK OETEKTOPOB U YCUIUTENbHOro TpakTa
YCTAHOBKWN ONs1 perncrtpayum y-msnyvyeHus MHTerpanbHbiIM MeTogoM. B geTekTtopax npuUMeHsnncb
kpuctannbl NaJ(Tl) pasamepom 200x100 mm2. CBeT C KpUCTannoB pernctpupoBarncs nomynpo-
BOAHUKOBbLIMU choToanoaamm ompmbl “Hamamatsu”, paamep vyBcTBUTENBHOM 06NacTn anoaa 18x18 mm2.
MokasaHo, YTO NpY perncTpauun y-KBaHTOB C 3HEPruen Ey =0.478 M3aB B peakuun °B(n, a)’Li'0 7Li +y
yoanocb NpakTUYEeCKU MOSTHOCTbK CKOMMNEHCUpOBAaTb (PriyKTyauuu MOLLHOCTM peakTopa npwu
WHTEHCMBHOCTM Y-kBaHTOB N ~ 10° 1/c.

Abstract

In the work the measurements of the noise characteristics of the detectors and amplification sections
of the setup for registration of y-radiation by the integral method are described. NaJ(TI) crystals by the
size 200x100 mm? were used at the detectors. Light from the crystals was registered by semi-conductor
photo diodes of firm “Hamamatsu”, size of sensitive area of photo diode was 18x18 mm?. Is shown, that
at registration of y-quanta with energy Ey =0.478 MeV in the reaction °B(n, a)’Li"] ’Li +y it was possible
practically completely compensate the reactor power fluctuations at intensity of y-quanta N ~ 10° 1/sec.
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N3mepeHnss MHTEHCUBHOCTM NyYKa
MCTOYHUKA NONAPM3OBaHHOIro aTOMapHOro BogopoAa u aenTtepus

M. C. MukupmbiubsiHy, A. A. Bacunbses, B. 1. Konmee,
A. N. Koeanes, 1. A. Kpasuyos, M. E. Hekunenoes, X. 3atighepm,
B. Jlopenmuy, ®. PammaHH, P. QH2enbC

AHHOTaUuA

HacTtoswas paboTta BbinosiHEHa B paMkax pa3paboTkn 1 TeCTUPOBaHUSA UCTOYHUKA NONAPU30BaHHOIO
aTomapHoro sogopoga unv gentepua (ABS — Atomic Beam Source) ansa cnektpomeTtpa ANKE (Appa-
ratus for studies of Nucleon and Kaon Ejectiles) Ha HakonuTenbHom konbue COSY-Julich (COoler
Synchrotron, Forschungszentrum Juilich, Julich, Germany). Mnanupyembii Ha ANKE akcnepumeHT,
CBSI3aHHbIN C MUCcnefoBaHUAMU pasBana AenTpoHa, NoTpedyeT UCNofb30BaHUA MONSPU30BAHHOM
BOOOPOAHON U AenTepueBon ra3osomn MuweHn. OgHMM U3 OCHOBHBbIX MapamMeTpoB UCTOYHMKA SIBASIETCA
WHTEHCUBHOCTb My4Ka MONApu3oBaHHbIX aToMoB. B paboTe npegcraBneHbl NpUHUMNBLI 4EUCTBUSA U
onucaHune ABS. OnucaHa meTtoanka abContoTHbIX U3MEPEHUN MHTEHCUBHOCTU NyYKa, U3MepuTesibHoe
obopynosaHue, N npeacTaBneHbl pesynbTaTbl U3BMEPEHUN.

Abstract

This work is done in the frame of the development of the polarized atomic beam source (ABS) for
the ANKE spectrometer at the COSY-Julich accelerator. Investigations of the deuteron break-up planned
at ANKE will make use of the polarized target. One of the most important parameter of the source is
the polarized atomic beam intensity. In the present work principles of the operation are given. Tech-
nique of absolute measurements of the atomic beam intensity and equipment used are described.
Results of the measurements are presented.
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Tennodusnyeckum pacyet akTUBHOM 30HbI peakTopa MUK
C UCNosfib30BaHMEM KOHLeNuMM 3KBUBaANIEHTHOMN LLEPOXOBaTOCTU
MEXTB3NbHbIX KaHanoB

H. A. F'poweea, I'. A. KupcaHos, K. A. KoHonnes, X. A. LluwkuHa
AHHOTaUuA

[MpeanoxeH HOBbIM MeTo TEMNOMU3NYECKOro pacyeTa akTUBHBIX 30H C KpeCTOOOpasHbLIMU TB3ANIaMu,
OCHOBaHHbIV Ha KOHLEMNLMM 3KBMBANEHTHON LWepoxoBaToOCTU. Becb Habop pacyeTHbIX (hOpMyI B 3TOM
MeToAe OTNM4aeTcs oT 06bIYHO MCNONBL3YEMOro U NpeacTasnaeTcs bornee 060CHOBaHHLIM C (PU3N4ECKOon
TOYKM 3peHns. OTOT METOA NO3BONLAET NpU onpeaenieHnm 3anaca 40 Kpusnca y4uTbiBaTb Takue peanbHO
nMetoLme MecTo hakTopsbl, Kak HEpaBHOMEPHOCTb pacnpeneneHnsa TensIoBoro NoToka no nepumeTpy
TBaNa, paboTa peaktopa B65M3n BepxHer yctaBkm A3 No NPEBbLILLEHNIO MOLLHOCTU, KOTOPble B 0ObIYHO
NCrnonb3yeMon MeToguke He yuuTbiBanucb. OTOT METOA NMPOUSSIIOCTPUPOBAH Ha NpuMepe pacyeTta
aKTUBHOW 30HbI peakTopa MAK.

Abstract

The new thermal physical calculation method of reactor cores with cruciform fuel elements, based on
the concept of the equivalent roughness is offered. All set of rated formulas in this method differs from
usually used and it is represented more substantiated from the physical point of view. This method
allows at definition of a power reserve before crisis to take into account such factors really having a
place, as non-uniform distribution of a thermal flux on perimeter of fuel element, reactor operation near
to upper emergency set point of power which in usually used method were not taken into account. This
method is illustrated on an example of PIK reactor core calculation.
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PacueT akTMBHOCTEN pagvoOHYKNUAOB U3 (N, Y)-peakuum
npu o6ny4yeHun HemtTpoHamm (nporpamma MIR)

J1. I1. KabuHa, B. B. MapmbiHos, I1. U. lNMueeHsb,
U. M. LlecmepHesa, I'. N. Lynsak

AHHOTaUuA

Mporpamma MIR (Modelling of IRradiation) BbluMCNsieT akTUBHOCTU paanoHYyKNMaoB, obpasoBas-
LUMXCA B npouecce 0bny4yeHns ogqHOSNeMEHTHOro obpasLa TenIoBbLIMA 1 ANUTEMOBLIMU HEUTPOHaMW.
AKTMBHOCTW, a Takke MHTEHCUBHOCTU NIMHUN BCEX paguoHyKnuaos, ob6pas3oBaBLUMXCHA B Mpouecce
obny4yeHua 1 pacnaga, nokasbiBalTCs Ans Noboro MOMeHTa BpeMeHU B Nepuod obryvyeHus unu
BblAEPXKW.

Mporpamma MIR ucnonb3yeT Ans BbldMcneHu gaHHole n3 garnos NAADF (Nuclear Activation
Analysis Data Files) [1], koTopble cogepXxat agepHble aHHble n3 ENSDF (Evaluated Nuclear Structure
Data File) [2] n HENTPOHHbIE ceveHus n3 komnunauum [3] n cnpaBoYHUKa [4].

Abstract

The program MIR (Modelling of IRradiation) performs a calculation of activity of specific radionuclides
in the process of thermal and epithermal neutron irradiation of chemical elements. Activities and also
intensities of gamma lines of all radionuclides produced during irradiation are displayed for any moment
of irradiation and cooling time.

The program MIR use for calculation data from NAADF (Nuclear Activation Analysis Data Files) [1]
extracted from ENSDF (Evaluated Nuclear Structure Data File) [2], handbook [3] and Neutron Cross
Section [4].

MpenpuHT N22483, 10.10.2002 r.
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High-Energy QCD Asymptotics of Photon-Photon Collisions

S. J. Brodsky, V. S. Fadin, V. T. Kim,
L. N. Lipatov, G. B. Pivovarov

AHHOTaUuA

O6cyxnaeTca BbICOKOIHEpreTuyeckoe nosefeHme MnosiHbIX ceveHur (ooTOHOB ¢ BonbLUIOn BUPTY-
anbHocTblo B KX, npeackasbiBaeMoe ypaBHeHne bOKJ1 B crieagyrowem 3a nuampyrowmm npuonmke-
HueM. OTn npeackasaHns bOKJ1, ncnonbayowme onTuMmmnanpyowmin macitad nepeHopmmnposkn BJTM,
Haxo4ATCcs B XopowleM cornacuun ¢ HegasHnumu gaHHeimn OPAL un L3, nony4veHHbimn Ha LEP2, CERN.
MpeactaeneHbl Takke bPKJI-npeackasaHms ana 6yaywmx IMHENHbIX KONnangepos.

Abstract
The high-energy behaviour of the total cross section for highly virtual photons, as predicted by the
BFKL equation at next-to-leading order (NLO) in QCD, is discussed. The NLO BFKL predictions, improved
by the BLM optimal scale setting, are in good agreement with recent OPAL and L3 data at CERN LEP2.
NLO BFKL predictions for future linear colliders are presented.
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Criticality Calculations of Boron Poisoning of the PIK Mock-up
with Heavy Water Reflector (Calculations of PIK Crit. Assemblies. Part 4)

Yu. V. Petrov, A. N. Erykalov, L. M. Kotova, M. S. Onegin

AHHOTaUuA

lMprBeaeHbl pe3yrnbTaTbl TPEXMEPHbIX reTepOoreHHbIX pac4eToB una. mogenu peaktopa MUK ¢ tskeno-
BOAHbIM OTpaxaTtenem c nomouypto MoHTe Kapno nporpamm MCU RFFI, MCU PR n MCNP-4B ¢ 6utbnuoTekon
ENDF/BVI. OcHoBHble BbluMcrieHns 6binv nposeaeHbl ¢ nomolbio koga MCU PR. lMNMonHomacwtabHas
KOMMbIOTEPHAs MoAeNb AeTanbHO BOCNPOU3BOAUT reOMEeTPUI0 U MatepuarnbHbli coctas M 1 nossonseT
OLEHUTb BKNaj B PEaKTUBHOCTb €€ OTAESbHbIX Y3I10B. BbluMCneHbl peakTMBHOCTM 41151 UBMEPEHHOIo KpuTuye-
CKOro OkHa Topbl AH B 3aBMCUMOCTM OT OTPaBEHUS 30HbI 1 NIOBYLLKM (MK TOMbKO 30HbI) GOPHON KMCIOTOMN.
Ana cnyyas HuTpaTa ragonuHua, pacteopeHHoro B H,O B 3a3ope Mexay KOpryCcoM 1 KOXyXOM, OTpe3atoLLum
TEnnoBble HENTPOHbI N3 OTpaXKaTens, cpeaHee OTKIOHEHWE OT HyNs BbIYMCNEHHOW PeaKTUBHOCTU ANiS
10 Touek coctaenset p, = —0.1(1)% (B ckobkax nokasaH cpeAHeKBaapaTUYHbINA pa3dpoc). [ina Apyrux Tpex
cepuii N3MepeHnii ¢ BO34yXOM B 3a30pe (BCEro 26 KpUT. COCTOAHUI) CpeaHNe OTKNOHEHWS OT HyMsi COCTaB-
naT: p,, = 0.16(5)%; p,, = 0.12(5)%; p, = 0.24(7)%. Bbin BbIMMCNEH BEC LUTOPLI, COPOLIEHHONM OT KPUTK-
yeckoro okHa AH 1o AH = 2.5 cMm ¢ TouHOCTbI0 AP, = —6(5)%. DKCnepuMeHTarbHble yCTPOCTBa B OTpaxa-
Tene (Bce kaHanbl n M'H) BHOCAT Mansblii BKNaja B peakTUBHOCTb, MeHbLue YeM Ap . =—0.3(1)%. Bbiuncne-
H1a no nporpamme MCNP ¢ TouHON reomeTpuein Kpecta OTINYarTCs HE3HAYUTENbHO: AEMCNP_MCU =+0.1(1)%.
Taknum o6pa3om, CpaBHEHUE C IKCMEPUMEHTOM Bbl4MCIIEHMS BOPHOro OTpaBneHns pus. Mogenn peaktopa
MUK nokasbiBaeT, 4To To4HOCTL Nporpamm MCU PR n MCNP goctatovHa ang npaktnyeckux uenen. OHu
06e moryT 6bITb pekoMeHAoBaHbl AN pacyeTa pabdoyunx pexunmos peaktopa MUK,

[Ana TaKenoBoaHOro oTpaxaTens BeC CTalnbHOro Kopryca v Koxyxa coctasnsaet Ap,, = 5.0(1)%. Bmecte
C NOTepen peakTUBHOCTUN N3-3a CUITbHO NOTMOLW Ao MX KOHCTPYKLUMOHHBIX MaTepmanoB (8%) aTa peakTus-
HOCTb CO3[aeT pes3epB Npu nepexoge K cnabo nornowarvwmm matepuanam (Hanpumep, antoMUHUIO).
OcBobogmBLLyOCA peakTUBHOCTb MOXHO MCMNOSIb30BaTh Kak Ha yBeNn4eHue BbIrOpaHus, Tak U Ha CHUXe-
Hue oborauleHunsa Tonnunea.

Abstract

We have performed three-dimensional, heterogeneous calculations of the Mock-up of reactor PIK with
heavy-water reflector, using Monte Carlo codes MCU RFFI, MCU PR and MCNP-4B with library ENDF/BVI.
The major computation were performed with code MCU PR. The computer simulation reproduced the ge-
ometry and material composition of the Mock-up in every detail and allowed to estimate the contributions to
the reactivity of all components. We have calculated the reactivity for the measured critical shutter windows
AH depending on the poisoning of the core and trap (or only the core) by boric acid. With gadolinium,
dissolved in H,0O, in the gap between vessel and housing, which cuts off the thermal neutron flux from the
reflector, the mean deviation from zero of the calculated reactivity for 10 points was p,, = —0.1(1)% (shown
in brackets is the mean square scatter). For another three series of measurements, with air in the gap (in all
26 critical states), the mean deviations are p, = 0.16(5)%; p,, = 0.12(5)% and p,, = 0.24(7)%. We have also
calculated the reactivity of the shutter, dropped from AH to AH = 2.5 cm with accuracy Ap,, = —6(5)%. The
experimental equipment in the reflector (all channels and HNS) make a small contribution to the reactivity,
less than Ap_. = -0.3(1)%. The results of calculations using code MCNP with exact geometry of the PIK FE
and using code MCU RFFI with a geometrical model of the FE differ only slightly: Ap 0 e, = +0.1(1)%.
Thus the calculations of the boron poisoning experiments of the reactor PIK Mock-up show that code MCU
PR and MCNP calculate the reactivity with an accuracy, which is sufficient for practical purposes. Both codes
can be recommended for calculations of operational modes of reactor PIK.

For the heavy-water reflector we have also found the reactivity loss of the steel vessel and housing:
Ap,, =5.0(1)%. Together with the reactivity loss (8%) from strongly absorbing FE structure material this reactivity
forms a reserve that can be utilised in changing to weakly absorbing material (for instance, aluminium). The
saved reactivity can be used to increase the burn-up and to reduce the fuel enrichment.
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U3mepeHunsa npoduna nyyka UCTOYHUKA
nonspu3oBaHHOro aToMapHoOro Bogopoaa v aemtepus
C NOMOLLLIO 2*-KOOPAUHATHOrO MOHUTOpPA
B obnactu chopmMmnpoBaHUA rasoBon CTpym

M. C. MukupmbiybsiHy, A. A. Bacunbkes, A. A. Koeanees,
1. A. Kpasyoes, X. 3atuchepm, ®. PammaHH

AHHOTaUuA

HacTtosiwasn paboTta BbinonHeHa B pamkax pa3paboTkm n TECTUPOBAHUSA UCTOYHMKA MONSipU30BaH-
HOro atomapHoro sogopoaa nnu gentepust (ABS — Atomic Beam Source) ansa cnektpometpa ANKE
(Apparatus for studies of Nucleon and Kaon Ejectiles) Ha HakonuTenbHom konbue COSY-Jilich (COoler
Synchrotron, Forschungszentrum Jilich, Jalich, Germany). lNnannpyembin Ha ANKE akcnepumeHT,
CBSI3aHHbIM C UCCNegoBaHMSIMU pasBana AenTpoHa, noTpebyeT MCnoNb3oBaHUA NONSiPU30BaHHOM
BOOOPOAHOWN 1 enTepmneBon razoBon muweHn. OnpegeneHne npodung atomapHoro nyyka B obnactm
ero oopMMpoBaHNS SIBMSETCS OAHMM U3 OCHOBHbIX NapameTpoB UCTOYHMKA. B paboTte npuBoguTcs
mMaTemaTuyeckas mogenb 2*-KoopauMHaTHOro geTekTopa noToka atomapHoro Bogopoga. OnucaHa
MeToauKa n3MepeHun npodunns aToMapHoOro nyyka, namepuTtensHoe obopyaoBaHue, U NpeacTaBeHbl
pesynbTaTbl U3MEPEHUMN.

Abstract

This work is done in the frame of the development of the polarized atomic beam source (ABS) for
the ANKE spectrometer at the COSY-Julich accelerator. Investigations of the deuteron break-up planned
at ANKE will make use of the polarized target. One of the most important parameter of the source is
the polarized atomic beam profile. In the present work method of the beam profile measurements with
the 2D detector of the atomic hydrogen flux is given. Technique of measurements of the atomic beam
profile and equipment used are described. Results of the measurements are presented.
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Brnoku cBepXTOHKUX NepexonoB ANA co3AaHUA AAepHON nonspusauumn
B UCTOYHMKE NONsipU3oBaHHOro atomapHoro sogopoaa n aentepusa ANKE ABS

M. C. MukupmbiubsiHy, A. A. Bacunses, B. 1. Konmes, I1. A. Kpasyoe,
X. 3augpepm, b. Jlopenmuy, ®. PammaHH, P. QHeenbc

AHHOTaUuA

McTouHUK nonapusoBaHHOro atomapHoro sogopoga/gentepus (ABS — Atomic Beam Source)
COBMECTHO C HaKOMUTENbHOW S4YENKON NraHnpyeTcs UCNOoNb30BaTh B KA4eCTBE BHYTPEHHEW ra3oBoW
MULLIEHWN Ha HakonuTenbHOM Korbue COSY. MakcMmanbHast UHTEHCMBHOCTb aTOMapHOrO Myyka Bo4o-
poaa coctasuna (7.39 +£0.20) x10'® atomoB/c 4na ABYX CBEPXTOHKMX COCTOSAHMIA. [INsa co3aaHus anep-
HoWn nonsipm3aumm B ABS ncnonb3yoTcs Tpu 6noka CBEPXTOHKMX nepexonos, obecneymBaroLmnx
BEKTOPHYHO (4S9 BoAopoLa Unu SenTepus) n TEH30PHYHO (418 AenTepus) nongapusaymo aToMapHoOro
nyyka. [Ana namepeHuns nonspmsayumn B dyayLmx akcnepuMmeHTax 6yaeTt npuMeHeH nonspuMmeTp Ha
NamBoBckoM cagure, NOCTPOEHHbIV B KenbHCKOM yHMBEPCUTETE, UCNOMb3yeMbIl, B HACTOSILLLEE BPEMS,
ANS TOHKOW HacTpowkn 6110KOB CBEPXTOHKUX Nepexonos. [epBble namepeHuns nonspusauumn, co3gasBa-
eMoVi Briokamu CBEPXTOHKUX Nepexofos, nokasanu senuynHy P =+0.89 +0.01 n P =-0.96 +0.01 (ans
Bogopoaa). B pabote npeacrtaeneHbl nepBble pe3ynbTaTbl U3MEPEHUIN BEKTOPHOWN 1 TEH30PHOWN Nons-
pru3auun oenTepueBoro nydka.

Abstract

The polarized atomic beam source (ABS) will be utilized in future experiments at the magnetic spec-
trometer ANKE to feed a storage cell gas target. A maximum intensity of (7.39 +0.20) x10 atoms/s is
achieved for two hyperfine states of hydrogen. Three high-frequency transition units, provide all neces-
sary polarization states. For future experiments at COSY with polarized internal targets a Lamb-shift
polarimeter , built at the University of Cologne, has been installed at the ABS. First measurements of
the nuclear polarization of the atomic hydrogen beam, produced by the medium and the weak field
transition units, yield a preliminary value of P =+0.89 £0.01 and P,=—0.96 +0.01. Results of the first tests
with vector and tensor polarized deuterium beam are reported.

MpenpuHT Ne2487, 27.08.2002 r.
E-mail: vassilie@mail.pnpi.spb.ru

npenpuHThI 5-9.2002 . 13



