3aBUCUMMOCTb CpeaQHero nornepe4yHoro MMNynbca NnMAMpYHLWMX agpoHOB
OT KMHEMATMU4YEeCKNX NepeMeHHbIX MONMYUHKMIO3UBHON peakuun poxaeHus
aApoOHOB B rNMy60KO Heynpyrom paccesiHum No3UTPOHOB Ha HYKITOHaxX

A. A. XeyH, C. N. MaHaeHKo8
AHHOTaUus

C nomouybto cnektpometpa HERMES Ha yckoputene HERA (DESY, NepmaHust) namepsanocb pox-
AeHne NUanpyrLwmx agpoHoB B riyBoKo HeYynpyrom paccesiHum no3MTPOHOB Ha HYKNoHax. bbinu nony-
YeHbl 3aBMCMMOCTU CPEAHEro NonepeYHoro UMMynbca agpoHoB oT Z, X, M W2, BbIfo HaiaeHo, 4To npu
z > 0.6 cpeaHuin nonepeYdHbIi UMMNYNbLC NNONPYIOLWNX aapPOHOB 3aBUCUT OT 3apsda agpoHa.

Abstract

Semi-inclusive production of the leading positive and negative pions (hadrons) and K° has been
studied using the HERMES spectrometer. Dependences of the mean transverse momentum P
of the produced hadrons on z, x, and W? have been analyzed. It has been found that at z > 0.6 P_ starts
to be sensitive to the charge of the produced hadron.

MpenpuHT Ne2448, 6.11.2001 r.
E-mail: ant@rec03.pnpi.spb.ru

Manifest Calculation and the Finiteness of the Superstring Feynman Diagrams
G. S. Danilov
AHHOTauuA

MHoroneTneBble aMmnnuTyabl 3aMKHYTOW, OPUEHTUPOBAHHOW CynepCcTpyHbl NpeacTaBneHbl KOHEYHO-
MEpPHbLIMWU UHTErpanamm oT ABHbIX PYHKLMI, BbIYMCIIEHHbIX Yepes3 napamMeTpbl cyneprpynnbl LUoTkn n
KoopauHaTbl BEPLUMH B3aUMOAENCTBUS Ha cynepMHoroobpasmm. Obnactb MHTErPUPOBaHUS NOJSTHOC-
TbHO OnpeaensieTcsa nokanbHbIMU CUMMETPUAMN aMnNnTyabl U yHUTapHOCTbO. Kpome SL(2) cummeT-
puvn, rpynna BkrtodaeT cyneprpynny LLoTkn n Te nsomopduamel Mexay Habopamm 6asuncHbeix npeobpa-
30BaHWUI, KOTOpPble HE MEHAIT MaTpuuy nepuogoB. MHoroneTnesble aMmnAnTyabl NoslyvYeHbl cBo60oa-
HbIMW OT pacxogumocTten. 3anyneHune 0-,1-,2- n 3-TOYEYHbIX amnnTyn yctaHoBneHo. lNokasaHo
NCYE3HOBEHWE aMNnnUTy U3nyyYyeHnsa nNpoaoribHOro KannbpoBoyHoro 6o3oHa.

Abstract

The multi-loop amplitudes for the closed, oriented superstring are represented by finite dimensional
integrals of explicit functions calculated in terms of the super-Schottky group parameters and interaction
vertex coordinates on the supermanifold. The integration region is given by the group of the local
symmetries of the amplitude and the unitarity. It is shown that, besides the SL(2) group, super-Schottky
group and modular one, the total group of the local symmetries includes an isomorphism between sets
of the forming group transformations, the period matrix to be the same. The calculation of the integrals
over singular configurations is developed preserving all the local symmetries of the amplitude,
the amplitudes being free from divergences. The nullification of the 0-, 1-, 2- and 3-point amplitudes
of massless states is verified. Vanishing the amplitudes for a longitudinal gauge boson is argued.

MpenpuHT Ne2449, 13.11.2001 r., aHrn. TeKcT.
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HoBble nHTepepeHUNOHHbIe 3¢hpheKTbl B onbiTax NO XpaHEeHUIo
yINbTPaxosfioAHbIX HEUTPOHOB U 3anpeT KBaHTOBbIX CBOUCTB YacTul,

r. M. AManbckut
AHHOTaUus

CpoenaHa oueHka Bkrnaga B3aMMogencTBnsa ¢ (poHOHaMu B BEPOATHOCTb HEBONbLLIOIO yBENUYEHUS
KMHETUYECKON SHEPIUM yNbTPaxosio4HbIX HEUTPOHOB NPU OTPaXXEHUU OT CTEHOK JTOBYLLKW, OBHapYyXeH-
HOro B OMblTax Mo MX XpaHeHuto B noByLuke. MNMonyyeHHas BennynHa B ~ 10° pa3 meHbLlue Habnogae-
MOM B onbiTax ¢ YXH. lNoka3aHo, 4To K 3Ton owmnbKe B npeackasaHusix NnpMBoauT rmMnoTesa O KBaHTO-
BbIX CBOMCTBAXx 4acTtuu, N 06bsACHEHA BO3MOXHOCTb UCMpaBeHnsa Teopum 6e3 nsMeHeHnst KBAHTOBOIO
annapata. [lokazaHa ownbOo4YHOCTb 3anpeToB anbTePHATUBHON MHTepNpeTaumm annaparta n chopmy-
NMpoBaHa HENPOTUBOPEYMBAs CTaTUCTUYECKAS TEOPUS HEPA3NNYMMbIX BO3MOXHbIX COBbITUIA, rae npu-
YMHOM BCEX KBAHTOBbLIX 3(PEKTOB ABNAETCA OrpaHMyYeHHasa TOYHOCTb NPpUBopoB. BbIACHEH HETPUBHK-
anbHbIN MexaHu3M genonsapusaumm u nornoweHns Y XH: BelHyXXOeHHbIN pacnaj Bo3HMKaLwen ns-3a
B3anmMoaencTausa ¢ POHOHaMM HepaBHOBECHOW KOMMOHEHTbI COCTOAHUA Y XH. Nony4eHbl konnyecTsen-
Hble NpeackasaHusl, KOTopble HE COAepPXKaT HEN3BECTHbLIX NapamMeTpPoB N OOBACHAIOT BCE M3BECTHbIE
pesynbTaTbl onbIToB ¢ YXH.

Abstract

There is estimated a contribution of interaction with phonons in the probability of small increasing
ultracold neutrons energe at their reflection of trap's walls, discovered in experiments of storage of UCN
in trap. Proved theoretical value is smaller in 10° times then it is observed in experiments with UCN.
It is proved, that this mistake in predictions is caused by hypothesis of quantum properties of particles,
and possibility to correct theory without modification of quantum mechanical apparatus is shown. There
is proved that interdiction of alternative interpretation of apparatus is fault and consistent statistical
theory of indistinguishable possible events is formulated, where all quantum effects are caused by
restricted precision of instruments. Complex mechanism of depolarisation and losses of UCN is
discovered: disintegration of caused by interaction with phonons inequilibrate component of UCN state.
Obtained on this way without unknown parameters quantative predictions agree with all known UCN
experimental results.

MpenpuHT N22450, 23.11.2001 r.
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Laue Diffraction Method of a Neutron EDM Search.
Experimental Test of the Method

V. V. Fedorov, E. G. Lapin,
S. Yu. Semenikhin, V. V. Voronin

AHHOTaUus

B paGoTe onvcaH HOBbI METOA NMOUCKA 3NEKTPUYECKOrO AMMNorbHOro MomeHTta (3M) HelTpoHa
C ucnofb3oBaHNeM aAudpakuymm no Jlaya B HELEeHTPOCMMMETPUYHOM KpucTanne. MeTton ocHoOBaH
Ha acbdpekTe aenonspusaummn npoandparMpoBaBLUNX HEATPOHOB Kak B MPSIMOM, Tak U B OTPaXX€HHOM
My4ykax, a Takke Ha CyLlEeCTBEHHOM YBENMYEHUN BPEMEHW NPOXOXAEHUS HEMTPOHA Yepes KpucTans
npu yrnax bparra 6, 6rm3kux K npsaMomy. SKCNEPUMEHTANLHO NOKasaHo, YTo Ans KpucTanna a-keap-
ua npu 6, = 87° BennuunHa ET, onpeaensioLias 4yBCTBUTENLHOCTL MeToAa K O[M HelnTpoHa, fgocTura-
eT 3Ha4yeHus = 2[10° B ¢/cm, 4To cpaBHUMO C Hanboree TOYHbIM Ha HbIHELLHUA MOMEHT MarHUTope3o-
HaHCHbIM METOA0M, UCMOMb3YIOLWUM YNbTPaX0NoAHbIe HEWTPOHBLI. C y4eTOM BbICOKOI CBETOCUIbI Me-
TOAA €ro YyBCTBMTENbHOCTb MOXET gocTuraTtb ~ 102° e [GM/AeHb ANs pearnbHO CyLLECTBYOLWMNX KpUC-
Tannos a-keapua.

Abstract

New method of a search for a neutron electric dipole moment (EDM) using Laue diffraction
in the noncentrosymmetric crystal is proposed. The method is based on the effect of depolarization
of the diffracted neutron beams (direct and reflected) passed through such crystal and on the essential
increasing the neutron passage time through the crystal for the Bragg angles 6, close to 90°. Description
of the effect and set-up is given. It is shown experimentally that for a-quartz crystal and 6, = 87°
the value of E1 determining the sensitivity of the method can be = 2[10° V s/cm, what is comparable with
the magnetic resonance method using ultracold neutrons (UCN-method). Taking into account
the luminosity of the proposed method, the value of its sensitivity may reach ~ 10-% eldm per day for
really existing a-quartz crystal.
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N3mepeHune nonHbix U auddepeHUnanbHbIX CeY4eHUN peakumm TTp - NN
Cc noMouwbIo 4TFAeTeKTOopa nosiHoro nornoweHus «Crystal Ball»

H. I'. Kosnerko, B. B. Abaees, B. C. bekpeHes, C. I1. Kpyanoe,
A. A. Kyn6apduc, U. B. Jlonamuh, A. 6. CmapocmuH, b. [Jpanep,
C. XauodeH, [. XaddnecmoH, 4. 3iizeHxayep, K. POGUHCOH,

M. Cadnep, K. Anzoesep, P. KadmaH, X. CnuHKa,

4. P. Komgpopm, K. Kpaue, A. ®. Pamupes, T. Kacus,

M. Knayc, A. Mapycuk, C. MakdoHanod, 6. M. K. He¢bkeHc,

H. ®aucaneumucakyn, C. llpaxos, /4. lpatc, B. 6. TunneHc,
4. NemepcoH, B. [. bpucko, A. LLagu, N. Cmapakoeckuu,

I. CmydeHnmaep, 4. M. Mannedu, . Onmcmed, 4. Mu3snu,

H. Knexm, []. Jllonoc, 3. lNanaHdpey, N. Cynek, U. Cnayc, A. Fu6¢coH,
4. FpocHuk, []. Komke, P. MaHeelnep, LLI. CmaHucnayc
(Konnabopayus Crystal Ball)

AHHOTaUus

lMpenctaBneHbl Nepsble pesyribTaTbl U3MEPEHUs NOMHbIX N AN depeHymanbHbIX CEYEHUI peakLmm
T-p - nn, nonyyeHHble B 1998 r. konnabopauyuen «Crystal Ball». HoBble akcnepnmeHTanbHble pe-
3ynbTaThl NO MOSIHBIM CEYEHUSAM CPaBHMBAIOTCA C NpeackasaHuaMmn K-MaTpu4yHON MOgenn NUOH-HYyK-
NoHHOro paccesnusa. lNpeacrtasneHbl aguddepeHymnanbHble ceveHns ans mmnynscos 705, 720,
750 MaB/c. Yrnosoe pacnpefeneHne okosio nopora peakuyuun (705 MaB/c) onpegensieTcss Bknagom
S-BOSHbI, TOrAa Kak, HaunHas ¢ umnynbca 720 MaB/c, B yrnoBbIx pacnpegeneHusix NposiBrsieTcd Bknag
P-BOsHbI.

Abstract

Data on the total and differential cross sections of the reaction m—p - nn, obtained in 1998
by the Crystal Ball Collaboration, are presented. These new experimental results for total cross sections
compared to the predictions of the model of pion-nucleon scattering in the K-matrix approach. Differential
cross sections for momenta 705, 720, 750 MeV/c are presented. It is possible to see that the angular
distribution at momenta near the threshold (705 MeV/c) is consistent with the S-wave dominance.
From the momentum of 720 MeV/c, the P-wave contribution can be found.
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Granular Superconductors and Sandpile Model
with Intrinsic Spatial Randomness

S. L. Ginzburg, N. E. Savitskaya
AHHOTaUus

B paboTe npeacraeneHa npMHUMnuanbHO HOBasi MoAesNb ANs U3y4YeHns CaMoopraHn3oBaHHON Kpu-
TMYHOCTK, B OCHOBE KOTOPOM NEXUT peanbHasi omsmyeckasa cuctema — rpaHyfimpoBaHHbIA CBEPXMNPO-
BOAHWK. MokasaHo, 4TO NpeacTaBneHHas Modenb 4EMOHCTPUPYET CaMoopraHn3oBaHHOE NoBeaeHne
Aaxe B TeX YCNOBUSAX, B KOTOPbIX B paHee NpeasioXkeHHbIX Mogensax caMmoopraHn3auumn He Habnwga-
nochb.

Abstract

We present a new model for investigation of self-organized criticality, applicable to a real physical
system, a granular superconductor. The model demonstrates self-organized behaviour even in such
circumstances when other models do not.
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