Multipion Coherent Effects in High Energy
Heavy-lon Collisions

G. Z. Obrant, M. G. Ryskin
AHHOTaUus

MHoro-nmoHHoe poxaeHne B A0epHO-A4epPHbIX CTONTKHOBEHUAX MPU BbICOKOM SHeprmn paccMmoTpeHo
B MoAenn nsny4vyeHmd nMoHOB KitaCCUY4EeCKUM TOKOM. |_|pl/l SHEeprmn RHIC npeacka3aHbl APKO BbipaXXeHHble
KOrepeHTHble 3d)d)eKTbI CyXeHud pacnpeueneHvuh no NMOHHOMY NPOAOSfIbHOMY U nNonepe4vYHoOMy NMnNyrnbCy.
KOFepeHTHOCTb ycunumeaeT Sonbwne I'ICeBD,OGbICTpOTbI n NpnBoanUT K o6pasoBaHmo bamna
B pacnpeageneHnn. Kpome TOro, cpegHAA NMOHHAaA MHOXXeCTBEHHOCTb 3HAa4YUTESIbHO BO3pacTaeT U UMeeTCA
OCLUMITNALNOHHBLIN Sq)q)eKT B pacnpeneneHnm no MHOXeCTBeHHOCTU BClieaACTBUEe KOrepeHTHOCTU.

Abstract

Multipion production in high energy nucleus-nucleus collisions is considered in the model of the pion
radiation by classical current. Strong coherent effects of narrowing of pion longitudinal and transverse
momenta distributions are predicted at the RHIC energy. The coherence enhances the large
pseudorapidities producing the bump in the distribution. The growth of the average pion multiplicity and
the oscillation effect in the multiplicity distribution are caused by the coherence as well.
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PacuyeT BHYTpUKpUCTaNNMYeCKUX 3FIEKTPUYECKUX Monewn,
AOEUCTBYKOLUX Ha HEUTPOH B MOMSIPHOM KpucTtanne

B. B. BopoHuH, B. B. ®edopoe
AHHOTaUus

PaccuntaHbl anekTpudeckue nonsi, 4eNCTBYIOLWNE HA HEWTPOH, OBUXKYLLMIACS BOOSMb MOMISPHON OCK
B HELEHTPOCMMMETPUYHOM NONSPHOM MOHokpuctanne PbTiO,. lNoka3aHo, 4YTO B 3TOM cry4ae
nons COXpaHAT NPUBNN3NTENBHO NOCTOSIHHOE 3HadeHune (~ 10° B/cM) B CpaBHUTEMNBHO LUMPOKOW
obrnactn yrrnoe M AnvH BOSMH, AOCTAaTOMHO yAaneHHblX oT ycnosusa bparra. MNpuymMHa B TOM, 4TO
ANSA NONsiPHOro KpucTanna (B oTnu4mMe OT HEMNOMSPHOro) BKIaAbl B 3f1IeKTPUYECKOE Mosie OT MHOXeCTBa
NIIOCKOCTEN, CUMMETPUYHO PACMNOMOXEHHbLIX OTHOCUTENBLHO MOSIIPHOM OCU, HE KOMMEHCUPYHOTCSA
NonHoCTLI0. B pesynbrarte octaTtoyHoe rnorne, HanpasfieHHOe BAOMb MOMNAPHOM OCK, OKa3bliBaeTcs
paBHbIM ~ 10° B/cwm.

Abstract

The electric fields, which affect on neutrons, moving in the noncentrosymmetric polar PbTiO -crystal
along the polar axis, were calculated. It is shown that for such crystals the fields may have a value about
of 108 V/cm in a wide enough range of neutron directions and wave lengths sufficiently far from the Bragg
conditions, where for non-polar crystals the fields are practically vanishing.

MpenpuHT N2293, 26.01.1999r.
E-mail: fedorov@Inpi.spb.su
vfedorov@hep486.pnpi.spb.ru



T-Violation Neutron Spin Rotation Asymmetry.
How to Measure

A. V. Aldushchenkov

AHHOTaUus

B paboTte paccmoTpeHa BO3MOXHOCTb U3MepeHuUsa T-HeYeTHOW BpallaTenbHOM acMMMETPUN ClMHA
HEWTpOHa Ansa p-pe3oHaHca %La ¢ ncnonb3oBaHMEM MOBOPOTHLIX PaAMOYaCTOTHbIX KaTyllek
B NPOTUBOMOMOXHOCTb UCMOSb30BAHUIO CBEPXNPOBOASLLErO 3KpaHa, KOTOPbI B pearnbHbIX YCTaHOBKax
NONAPM30BaHHbIX MULLEHEN HE BbINOSHAET CBOEro HasdHavyeHus. PoKycupytoLme CBOMCTBA TakoW CUCTEMBI
MO OTHOLUEHUID K CKOPOCTU HEWTPOHOB MO3BOSIAKT MCMNOMNb30BaTb MOHOXPOMaTOPbl HEMTPOHOB
C HEBbICOKNM pa3peLLeHneM N aHann3aTopbl Nonsipu3auumn HEMTPOHOB C MaribiM YriioM 3axBaTa. [lokaszaHa
BO3MOXXHOCTb MOBbILLEHUSI TOYHOCTU N3MEPEHUS hasbl HEMTPOHOB.

Abstract

In the present work the opportunity of measurement of the T-violation neutron spin rotation asymme-
try for the p-resonance of *®La using the turning rf- coils is shown unlike using the superconducting
screen, which doesn’t fulfil its purpose in the real setups for polarization of target.

The focussing property of such a system in relation to neutrons velocities allows to use the neutron
monochromator-polarizer with pure resolution and the analyzers of neutron polarization with small ac-
ceptance. It is shown the opportunity to obtain the higher accuracy for neutron phase.
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AByx3neKTpoHHble nepexoabl U3 2 'S- n 2 3S-coctosHuN
renmenogo6HbIX MOHOB NMPU NOrNOLWeHun
OAHOro BbLICOKOYACTOTHOro ¢hoToHa

A. N. Muxatnoe, A. A. Muxaunoes

AHHOTaUus

PaccmoTpeHa gBoMHas MOHM3aUUs M MOHM3aumMsa ¢ BO3byxaeHueM rennenofobHbiXx MOHOB ¢ Z>>|
N3 coctosiHum 2 'S 1 2 3S npu NOrnoLeHnn O4HOro BbICOKOYACTOTHOro ooToHa. PacyéTt nposoguTcsa
aHanUTUYeCcKn B HU3LLEM NOpsiaKe Teopun BO3MYLLEHUN MO MEXINEKTPOHHOMY B3anMOOENCTBUIO
B HEPENATUBUCTCKOM obnactn aHeprnin poToHa. B kayecTBe HyneBoro NpudnmxeHnsa ncnonb3oBanucb
KYITOHOBCKME BOSTHOBbIE PYHKLMU U KyNOHOBCKas pyHKUMs prHa. OuddepeHumansHble 1 NomnHble ce-
YEeHMS n3yyvyaeMblX NPOLLECCOB BbipaXakTCHa Yyepe3 COOTBETCTBYHWLUME CEYEHUS OLHOKpPaTHOW
doTomoHm3aumn. [1nst ABOMHOM MOHM3ALMN NOMNYYEH SHEPTETUYECKUI CNEKTP (POTOANEKTPOHOB B KpaeBon
obnacTtu aHepruii (obnactb, rae p, >> p,, p, U p, — UMNYNbCbl (DOTOINEKTPOHOB). HanaeHbl NpocTbie
COOTHOLLEHUSI MEXAY CEYEHUAMU OBOVNHON MOHM3aLMN N MOHM3aLMN C BO3BYXOEeHUEM.

Abstract

Double ionization and ionization excitation of helium-like ions with Z >> 1 in the 2 'S and 2 3S states
caused by absorption of the high-frequency photon is considered. The calculation is analytically carried
out in the lowest order of the perturbation theory ill electron-electron interaction in nonrelativistic photon
energy region. Coulomb wave functions and Coulomb Green’s function are used as a zero approxima-
tion. Differential and total cross sections of the processes studied are expressed via the corresponding
cross sections for a single photoionization. Energy spectrum of photoelectrons in the boundary energy
region (i.e. for p, >>p,, p, and p, are the momenta, of photoelectrons) is obtained for double ionization.
The simple relations between cross sections for double ionization and ionization excitation are derived.
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Temperature Dependence of the Formation Rates
of Hydrogen-Helium Mesic Molecules in Collisions
of Slow Hydrogen Atoms with Helium

A. V. Kravtsoyv, A. I. Mikhailov
AHHOTaUus
CKopoCTU MONEKynspHOM nepesapagkm OCHOBHOIMO COCTOSIHUA Me30BOAOpO4a Ha sapax renus
BblYMCIIEHbI B paMKax yrydleHHoro agnabatmnyeckoro npnbnmkeHus. CKopocTn nepesapsagku, Bbl-
YUCNEeHHble ONA pa3fnUYHbIX Temneparyp, CPaBHUBAKOTCS C KCNepUMEHTaNbHO N3MePEHHbIMMU.

Abstract

The rates of the molecular muon transfer from the ground state muonic hydrogen to helium isotopes
are calculated in improved adiabatic approximation. Results obtained at various temperatures are com-
pared with available experimental data.
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[JBOMHaA MOHMU3aUMA U UOHM3aUUA C BO3OYyXAeHuem
B KOMMNTOHOBCKOM pPacCesHUN BbICOKO3HEpPreTu4eckux
(pOTOHOB Ha MeTacTabuInbHbIX COCTOAHUSX
renuenofoOHbIX UOHOB

A. N. Muxatnoe, A. A. Muxaunoes
AHHOTaUus

B paboTte nay4varotcst ABOMHAsS MOHM3aLMS U MOHM3aUMs C BO3DYXOeHMEeM B KOMMTOHOBCKOM paccesiH1m
Ha MeTacTabunbHbIX COCTOSAHUSAX renmMenogobHbIX MOHOB. BblUMCeHbl 9HEepreTuyeckoe pacnpeaeneHme
9NEKTPOHOB AS1s1 ABOMHOW MOHM3aLUMM 1 NOSTHble ceveHns ans obomx npoueccos. PacyeT nposoguncs
B NMepBOM MNopsiike TEOPUN BO3MYLLEHUN MO MEXIMEKTPOHHOMY B3aMMOLEWNCTBUIO C KYSTOHOBCKMMU
BOITHOBbIMU (OYHKUMAMU B KAQYECTBE HYNeBOro NpubnmkeHnsa. NonyyvyeHHsle opmyrbl NPUMEHUMbI TOSTbKO
B BbICOKOQHEPreTU4YECKON HepenaTnBmncTckon obnactu. Npegnonaraetcd, 4to Z >> 1, Ho aZ << 1.

Abstract

Double ionization and excitation ionization in Compton scattering on the metastable states
of the He-like ions are studied. The electron energy distribution for double ionization and the total cross
sections for both processes are calculated. The calculation is fulfileed in the first order of the perturbation
theory in the electron-electron interaction with the Coulomb wave functions taken as a zero approxima-
tion. The formulas obtained are valid only in the high-energy nonrelativistic region. It is supposed that
Z>>1,but oZ << 1.
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NMoacyeTr uucna HeynopsifoYeHHbIX pa3dueHun
MHOXeCTBa Hepas3fIuYuMbIX OOBLEKTOB
B 3aga4vax sgepHou (PU3UKK

U. A. Mumpononbsckut

AHHOTaUus

[aH kpaTkmin 0630p pesynsratoB KOMOMHATOPHOIO aHanns3a B 3agaye o0 pasmelleHunsx. NpeanoxeHsbl
pekyppeHTHble opMynbl ANg NoAcYéTa Yyucna pasMeleHun HepasnuunmbiXx o6bEKTOB Mo
Heynopsi4oYeHHOMY MHOXeCTBY s4yeek. [ocTpoeHo pacnpenenenune ons HeynopsgovyeHHbIX pasbueHui,
KOTOpoe CpaBHUBAETCS C BMHOMMANbHLIM U APYrMMU B NPUIOXKEHUUN K 3ada4aM siAepHON OU3UKN.

Abstract

The brief survey of results of the combinatorial analysis in an allocation problem is given. The recur-
rence relations for count of allocations number of identical objects on disordered cells are proposed.
The distribution for disordered partitions is constructed and compared with binomial and other distribu-
tions in the application to problems of nuclear physics.
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O peweHun npobnembl KPaTHOCTM B MPAMOM MNpPOU3BeAeHUU
HenpMBOAMMbLIX MNpeacTaBneHUn anrebp su(3) wu suq(3)
MeToAOM AuaroHanusauuu matpuy Mpama.

2. NMpumeHeHne K npsmomy npousBeaeHuo (22)x(22)

0. ®@. CmupHoe, KO. N. XapumoHoe

AHHOTaUus
MeTog gnaroHanusauun matpuy pama npuMeHsaeTca Ans paclenneHnsa KpaTHbIX HeNnpUBOANMbIX
npeactasnexni (HI) (Au) B npsimom npownsseaeHnmn aByx HI' (22) x (22) anrep su(3) v su (3). Ans Bcex
AByKpaTHbIX HP yganocb nonyyuTb aHanuMTuyeckne BbipaXeHus A5 HOPMUPOBOYHBLIX M30(pakTopoB
N COOTBETCTBYIOLWNX KoadpduumneHToB Paka. Ona HP (Aw) = (22), nmetowero TpOMHYIO KpaTHOCTb,
pes3yneraTbl NoNyYeHbl TONbKO Ansa obbivHom anrebpbl su(3) (g = 1). NpuBeaeHHas B pabote nHgopmaums
COAEPXUT BCe HeobxooMMoe U A0CTaTOuHOE ANS BblMMCMEHUs NonHoro Habopa usodaktopoB Buaa

((22) x (22) [| (Au) ).

Abstract

The method of the diagonalization of Gram matrices, suggested at Ref.1, is applied to split multiple
irreducible representations (irreps) (Aun) in the direct product (22) x (22) of two identical irreps of su(3)
and suq(3) algebras. The explicit analytical expressions for normalizing isofactors and associate Racah
coefficients are obtained for all double degenerate irrep (Au). The complete set of closed results
for the triple degenerate irrep (Au) = (22) is found only in the classical limit ¢ = 1. The results, given in this
paper, are necessary and sufficient to calculate all isofactors of the form ( (22) x (22) || ( An) ) for su(3)
and suq(3) algebras.
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Breakup of Exotic Nuclei and
Correlations of Halo Neutrons

G. D. Alkhazov

AHHOTauus
[MokasaHo, YTO ceyveHus 9aepHon (pparMeHTaumMm n KysIOHOBCKOW AMccounanmm 9Kk30TUYECKUX aaep
3aBUCST OT Koppensauum Mexay HeMTpoHamu rarno, U NO3TOMY 3KCNnepuMeHTasrnbHble ce4eHUst AaHHbIX
NPOLECCOB MOrYT CNYXWUTb UCTOYHMKOM MHGOpMaLMmM o6 aTux koppensumax. HegaBHO nonyveHHble
AaHHbIe NO KyNOHOBCKOW Auccoumaumn saep °He, B couyetaHmm ¢ AaHHbIMW MO YNPYroMy pacCesHuto
NPOTOHOB, MNO3BONSIOT CAenaTh BbIBO O TOM, YTO ABMXEHME HEMTPOHOB rano B agpe ®He cylecTBeHHO
KOppEennpoBaHo, Tak YTo pasmep AMHENTPOHHOIO KnacTtepa, B YacTHOCTU, paBeH 2.0+£0.5 dm.

Abstract
We show that cross sections for nuclear fragmentation and Coulomb dissociation depend essentially
on the correlation between halo neutrons, and thus the experimental data for the given processes may
serve as a source of information on this correlation. The recently obtained data on the Coulomb dissocia-
tion of °He, when combined with the data on the proton elastic scattering, have allowed us to conclude
that the motion of the halo neutrons in ®He is significantly correlated, the size of the dineiutron cluster,
in particular, being 2.0£0.5 fm.
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