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cal, methodical and applied science results which are to be speedi-
ly published.
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cial publications of the Joint Institute for Nuclear Research.
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contain:
— names and initials of authors,
— title of collection, introduced by word "In:”’,
— publication index,
— location of publisher (Dubna),
year of publication,
page number.

For example:
Savin I.A., Smirnov G.I. In: JINR Rapid
Communications, N2-84, Dubna, 1984, p.3.

PRI AT

s e
CEEEsET

. el TRl st



OI'JIABJEHHNE
CONTENTS

10.K.Akumos, U.U.T"aiicak, M.T".I'opHos, M.U.I'octknx, K0.b.I'ypos,
C.I.Kpyrnos, C.U.Mepansiko, K.O.Oranecsau, E.A.Iaciok,

C.10.[Topoxosoit, A.U.Pynenko, U.U.CtpakoBckuit, A.B.lilkuikos

Peaxkuust 7° + ! 2C = p + p + X npu sHepruax nuonos 26-39 MaB

Yu.K.Akimov, .I1.Gaisak, M.I.Gornov. M.I1.Gostkin. Yu.B.Gurov,

S.P.Kruglov, S.1.Merzlyakov. K.O.Oganessian, E.A.Pasyuk,

S.Yu.Porokhovoi. A.l1.Rudenko, L.1.Strakovsky, A.V.Shishkov

Reaction n* + '2C > p + p + X at Pion Energies of 26-39 MeV. . . . ... .. .. 5

L.Popa, V.Popa, B.A .Shalibazian

Diquark-Four Quark Cluster Model for S = — 1 Dibaryonic
Resonances

J1.Nona, B.I[lona, b.A lllax6a3sHx
JAuKBapK-yeTbIpeXKBapKOBas KjacTepHas Moaesb

ans pMOapHOHHBIX pe3oHaHcoB ¢S =—1 . . .. ... ... ... L., 14
M.K.Volkov

To the Problem of K; — n°yy Decay

M.K.Bonkos

Onpobneme Ky ~myypacmama. . ...........oooiiiiiiiiin.... 26

D.Gangopadhyay, A.P.Isaev

On the Harmonic Oscillator Realisation of q-Oscillators

J.T'anronanssa, A.Il.Ucaes

O peaM3alMH G-OCHHWUISITOPOB rapMOHHYECKHMH OCUM/UIATOPAMHM . . . . . . . . 35

b.H.3axapbeB

CBsi3p NpHBENEHHBIX LIHPHH ¢ R-MaTpHYHBIMH pe30HaHCaMH

(MHorokauansHoe 0006wenne "Teopemsl 0 IBYX cnexTpax’”)

B.N.Zukhariev

The Relation between the Reduced Widths with R-Matrix Resonances

(The Multichannel Generalization of the Two Spectra Theorein) . . ... ... .. 41




Yu.A.Alexandrov, L.Koester, G.S.Samosvat, W.Waschkowski

Neutron 2°8Pb Scattering and the Electric Polarizability

of the Neutrcn

10.A.Anekcangpos, JI.Kocrep, I'.C.CamocBart, B.Baixoscku

Paccesnue HeiitponoB Ha 2 °®Pb u anextpuueckas

MOJIAPH3YEMOCTBb HEATPOHA. . . . . . . ¢ o ottt ittt ittt e et it 48

C.N.Bactpykos, M.J1.bo6psbiies, B.B.I'ynkos, A.U.Peabkun,

®./leak, A.B.Cyuikos

CnieKTp H30CKaNAPHLIX KOJUIEKTHBHBIX MO Apa

B Mope/H ynpyroro ¢epmu-cheponna

S.1.Bastrukov, M.L.Bobryshev, V.V.Gudkov, A.I.Red’kin,

F.Deak, A.V.Sushkov

Nuclear Spectrum of Isoscalar Collective Modes

in Elastic Fermi-SpheroidMeodel. . . . . ... ... ... ... ... ... ... ... 51

A .H.Anupnpees, 1.1.boraganos, A.B.Epemun, A.I1.Ka6auenko,

O.H.Mansies, H0.A.My3bruka, b.U.Ilyctbibhuk,

I'.M.Tep-Axonbsax, B.U.Yermrun

Ceuennisi 0Gpa30B2HMS HeHTPOHONEPHUMTHLIX H30TONOB At

B peaKIMH lBlTa+ 26&1g

A.N.Andreyev, D.D.Bogdanov, A.V.Yeremin, A.P.Kabachenko,

O.N.Malyshev, Yu.A Musichka, B.I.Pustylnik,

G.M.Ter-Akopian, V.1.Chepigin

Cross Sections of the Production of the Neutron-Deficient

Isotopes of At in the Complete-Fusion Reaction '®'Ta+2¢Mg. . . ... ... .. 60

A.H.Aunpees, I1.11.Boraanos, A.B.Epemun, A.Il.Ka6ayenko,

O.H.Manbies, I''M.Tep-Axonban, B.A . Yermrun, lil.llapo

Hossie nyxkmapi 22¢22 " Np

A.N.Andreyev, D.D.Bogdanov, A.V.Yeremin, A P Kabachenko,

O.N.Malyskev, G.M.Ter-Akopian, V.I.Chepigin, Sh.Sharo

The New Nuclides 22622 Np. . .. . ... ..ottt 66



Kparxue coobwenus OMSH N° 6[45]-90 JINR Rapid Communications No.6{45]-90
YK 539.172.5

PEAKUIUA 7n* + '*C>p+ p+ X
TP OHEPT'MAX ITMOHOB 26-39 MaB

10.K.Axumos, N.U.T'aiticak, M.I'.I'opuos? , M.U.I'ocTKuH,
10.B.I'ypos?, C.I1.Kpyrnos!' , C.U.Mepanaxos, K.0.OranecsH,
E.A.IMacwok, C.10.ITopoxosoit, A.U.Pynenxko, U.U.CtpaxoBckuit! ,
A.B.llnmkos?

[lonyueHpl mepBble 3KCIEPUMEHTasIbHBIE PE3YJIbTATHI 1O MOTJIOLIE-
HMIO 7" -Me30HOB C 3HepruaMu 26 — 39 M3B Ha aape yrnepopa c Hc-
nyckaHveMm aByx nportoHoB. [loxasano, 4To OCHOBHBIM MEXaHHU3MOM
TIOTJIOILEHHUA ABJIAETCA MMOIJIOLIEHNUEe Ha KBa3MIEHTPOHHOM Mape B An-
pax. [lpu sneprum oxono 28 M3B oGHapyxeHa pe3oHaHCHasg OCOOEH-
HOCTb B JHEpPreTHYECKOH 3ABUCUMOCTM MOJIHOTO CeYeHHMs C ILMPHUHOM
reHbliie 3 MaB no 3xHeprum napmaroimx MUOHOB.

PaGora BbinonHesa B JlaGopatopun spepHbix npoGiem OUSIU.

Reactionn* + 12C->p+ p+ X
at Pion Energies of 26-39 MeV

Yu.K.Akimov et al.

The first experimental results for absorption of n*-mesons of 26 -
-~ 39 MeV energies in the carbon nuclei with two outgoing protons
are presented. It is obtained that the absorption by the quasi-deuteron
is the main channel of absorption mechanism. A resonant structure
with width less than 3 MeV is observed in the energy behaviour of the
total cross section at the energy of incident pion close to 28 MeV.

The investigation has been performed at the Laboratory of Nuclear
Problems, JINR.

B noHumaHun ImpouneccosB MOrJIOLEeHUA MHOHOB AApaMHA 00 HACTOA-
mero BpeMEHH OCTaeTCA MHOro HeACHOro, HeCMOTPpA Ha TO, UYTO 3TH
peaxuv UHTEHCHBHO H3y4yal0TCA HECKOJIBKO ,uecn'mne'mﬁ, CO BpEMEHK
MCABJIEHHNA II€PBbIX [TYUKOB IMTMOHOB Ha YCKOPHUTEJIAX.

DN,

Y Jlenunzpaockuii uncruryr sadepnoii gusunu AH CCCP
2 Mocxoeckuii unxenepho-pususeckuil UHCTUTYT
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TeoperuuecKHil HHTepec K MpoLeccaM IOrJIOLeHUs NMUOHOB CBA-
3aH C BO3MOXHOCTBIO MOJYyYeHUA HHGPOpPMALMH O HEHYKJIOHHBIX CTtIle-
HAX CBOOOABI B ANpax [Me30HHBIX M A-M300apHbBIX], a Takxe >esa-
HMEM BBIATH Ha ypOBEHb KBApKOBOro OIHWCAaHHUA B3aUMOIEHUCTBHA
aJlpOHOB C AApPaMH, CJIEACTBHEM KOTOPOr'o MOXeT ObITh OOHapy)xeHHe
ONGAPUOHHBIX UJIM MYJIbTUOAPHOHHbLIX PE30HAHCOB B AJIpax.

HauboJsiee HHTEHCHUBHO HccllefoBavch peakuua n*d —~ pp u obpart-
Hasa el pp— n'd, KOTOpble ABIAKTCA OCHOBHBIMH KaHajlaMH [OIJIC-
ILEeHNA U POXXOEHHUA IMMOHOB NpPH IPOMEXYTOUYHbIX 3Hepruax. OgHako
Haubojiee TMOJIHbIE HAOOPhI IKCIEPHMEHTANIbHbIX [OAaHHLIX HMeWTCA
B 06J1aCTH 3HEPruil MOHOB, ONIM3KHUX K pe3oHaHcHo# [100 — 250 MaB] .
3HauuTeNIbHO MeHblle HCcclleloBaHo roryoluende mpu T, <100 MsB.
Ha puc.l npeacraBjieHa CBOAKa JaHHBIX IO TOJIHbIM CeYEHHAM peak-
umn 7td- pp’! /. HMemwoiupeca naHHble 3a4acTyl) NPOTHBOPEUMBBHI.
Tem He MeHee oOpaluaer Ha cebGsa BHMMaHMe yKa3aHMe Ha Hajluyue
CTPYKTyphl (npoBana) B obnactu T, = 28 MaB (Vs = 2,04 T'aB/c?).

A mpoueccoB MOIJIOLIEeHUA 7' -Me30HOB Ha APYrHX AApax INpH
snepruax T, <60 MsB sxkcnepuMeHTalbHblEe NaHHbIE OTCYTCTBYIOT,
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XOTA C TOUKH 3pEHHA MCCIeNOBaHWA ANEPHON CTPYKTYpPhI MUOHBI HU3-
KHUX 3Hepruili obnafgarnT onpeneleHHbIM NpeuMyluecTBOM. Jlesio B TOM,
YTO CeyeHUA B3aMMOJEeHCTBUA MHOHOB B 3TOM 00J1aCTH 3HEpruil OTHOCH-
TeJIbHO MaJibl. OTa OCOOEHHOCTb II03BOJIAET MOYYBCTBOBaTh OOIAaCTH
Anpa riybxe Tex, KOTOpbie 30HAUPYIOT IMMOHBI 6osiee BBLICOKHX 3Hepruu,
B 0COOEHHOCTH pe3OoHaHcCa, rae 0osbilaa yacTh B3aUMOOEHCTBHIA ITPOHC-
XOOMT Ha MOBEPXHOCTH AIpa.

OmnucaHHas cuTyauusa CTHMyJIMpOBajia NpoBefeHue HUCCeqoBaHU
norjaoiueHusa n*-Me30HOB AApPaMHU NpH 3HepruAax nmioHoB 20 — 60 M3B.
B HacroAuei pabGoTe NMpelcTaBlIeHbI MepBble pe3y/IbTaThbl, [1OJyYeHHbIe
Ha anpe yriaepona. Uccnenosanace peaknua n* + '*C —>p + p + X ¢ BbI-
IeJiIeHUeM KaHaJjla ¢ 00pa30BaHHEM JBYX NPOTOHOB B KOHEYHOM COCTOS-
HHH TMPH 3HEPrusAx MnajawiMx nuoHos 26, 28, 30, 32, 36 n 39 Ms3B.

[TocTaHOBKAa 3KCIIepPHUMEHTA

HW3mepennsa npoBOOWINCh Ha KaHajle [MMOHOB HU3KHUX 3Heprui
[12 cumxpouuxmorpona JIMAD/? /., Hcnone3oBanack Me30HOOOpasyio-
uaAd MumeHs w3 Be. 3axBar yacTvi B KaHall IIPOMCXOAMT IOX yr-
nom 60° x mpoToHHOMy myuky. KaHan o6iagaer cpaBHUTENRHO MaJIoi
IUTHHOM, OKOJIO 8 M, YTO BajKHO IIpPH paboTe C MUOHAMU MaJIbIX 3HEeprui.
B kaHajsie UMeeTCA OBa NMOBOPOTHBLIX MarHUTa: OAMH B Hauyajle, Apyrou
B KOHIE. JTO OJaeT BO3MO>XHOCTb CHHU3HUTh NPHMeCh MIOOHOB B ITyuKe.
B cepenime kaHajia, B IPOMEXyTOYHOM P OKycCe, pacnosiaraerca KoJu-
MaTop, OIpeneAlIXHil UMITYyJIbCHbIN pa36poc myuka. CocTaB nmy4ka orn-
penmensica no BpeMeHHU nposieta’? /. B kauecTBe cTapTa MCNOIbL30BAIICA
CHIHaJI CO CUMHTWUIALMOHHOIO OETEKTOpa Ha BbIXOJe KaHala, B Kaue-
CTBE CTOMOBOrO CHUrHajia — paguovyacroTa yckopurensa. TouHocTs om-
peneneHuUss OOJIH MUOHOB B myuke cocraBiana < 1,5%. B nuama3oHe
3Hepruii 26 — 39 MaB nona nuoHoB n3MeHsanack ot 63 no 78%.

JiAd TOUHOro HaxOXXIOEeHWA 3HeprerudYecKHUx rapaMerpoB ITyuKa
HCIIOJIb30BaJIach MeTooMKa, omucanHaa B’*/. Wmea Meroma cocrour
B TOM, YTO B KaHajle MPUCYTCTBYIOT THAXeJble 3apA'KeHHbie YaCTHIIbI
(p, d, t,...) ¢ TeM e caMbIM MMIIYJIbCOM, YTO YU IMHMOHBI, HO C MAaJIBIM
npoberon. VX sHepruM MOXKHO M3MEPHUTH C ITOMOLIBIO TOHKOIO I10Ny-
NMPOBOAHHKOBOTO JIeTeKTOopa I10 MOJHOMY IOTIJIOIIEHUI0. OTa MEeTOOHKA
MO3BOJIAET U3MEPATh BHEpruio Iyyka ¢ ToyHocTthio < 200 x3B. Um-
NYyJILCHBIA pa30poc B ImyuKe oInpefenAercd WHPHHOW KOJUIMMATOpa.
Kanan nossonser mnosyuars Ap/p = 2,5%. B naHHOM skcnepuMeHTe
HCITIOJIb30BAJICA peXUM ¢ Ap/p = 5%. YMeHsllIeHNe KMITYJILCHOT'O pas-
Opoca MPUBOOUT K CYLIeCTBEHHOMY yMEHblIEHHI0 MHTEHCHUBHOCTH ITyuY-
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Puc.2. Cxema yCcTaHOBKH.

ka. B OnMChbIBaeMbIX yCJIOBUAX MHTEHCHBHOCTb MHOHHOrO Imy4ka CO-
crapiana 10° —10% ¢ '.

JKCNEPUMEHT MPOBONMICA C MOMOIlLI0 IMPOKOAINEpPTYypPHOTO
CUMHTWUIALIMOHHOI' O ronocxona-cneKTpomeTpa’ S/, Ha puc.2 npuBejae-
HA CXeMa YCTaHOBKM. YCTaHOBKa COCTOMT L3 MyYKOBBIX [I€TE€KTOPOB
C1, C2, KOTOopbie UCTIONB3YIOTCA WA U3MepeHUs COCTaBa MMydka Mo Bpe-
MeHM TIpoJieTa, a TaK)ke, B KOMOMHAUMM CO CueTYMKamMu aHTHCOBIIA/e-
mmit C3 (c orBepcrueMm 3x3 cm? ) u C4 (10puOBBIM), IJIA TPUrTEpA yCTa-
HOBKM M M3MepeHus BXOAALLero IOTOKa 4YacTHLl A1 HOPMHMPOBKH.
B BakyyMHOIl Kamepe KaHajla NoMelleH 101y NPOBOOHHUKOBBINA AeTeK-
top D mnsA n3MepeHus 3HEPrud mydka. TIopockomn-creKTpoMeTp COCTO-
uT U3 nBeHaauatu gerexropos C5 — C16 U3 1acTUKOBOTO CLUMHTHIIJIATO-
pa, KOTophble MOMellleHbl B IepMeTHYHYI0 KaMepy. Kamepa moxxeT Ha-
nonuaTheA razamu (H,, D,, He) npu pa6ore ¢ ra3oBbIMHU MHULLIEHAMU
WIM OTKAauMBAaThCA B ciydYae paboThl C TBEPAOH MHIIEHBIO BHYTDH
u npu GOHOBBIX U3MepeHHAX 6e3 MHlleHH. JleTeKTOPbl OOBENHHEHBI
B TPH CEKLIMH 110 YeThIpe B KOKI0M U 06pa3syIoT Uy BCTBUTEJIbHBIA 06beM
B BHIe napajuiejienunena ¢ pasmepamu 100x100x600 Mm. DHepreruyec-
Koe pa3pellleHHe 0eTeKTOPOB COCTaBIANIO penuuuHy ~ 10%.

N3MepeHUs MPOBOAMIMCH C MHULIEHBIO H3 yriepona TOJIIIMHOM
0,42 r/cm?, koropas nomeuianaChb B UEHTpe yCTAaHOBKH. YCTaHOBKa
mpu 3TOM oTKauuBanack. LA u3MepeHnA doHa MHIlleHb yZJaJIANACh
u3 xamepbl. JIiA 3anycka yCTaHOBKHM HCMOJB30BAIOCh yCIOBHE npo-
XOXIEeHUA uYaCTHIbI yepe3 IeTeKTODbI C1, C2, oTcyTCTBMA CHIHAJIOB
¢ C3, C4 u cpabaThiBaHUA NBYX paHel rojgockomna. Kaxxnoe cobbiTHe
XapaKTepH30BaJIOCh yndopmMalueii 06 3HeprosbiieleHUAX B NETEKTO-
pax, HoMepaMu cpabOTaBIIHX NETEKTOPOB, MOHHTOPHBIMHU CUETaMH,
BpeMANpoJieTHo! MH(opmaumeh o MyYKoBbIX 4YaCTHLAX.
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ObpaboTka ¥ aHAalU3 pe3yybTaTOB

IIpu o6pabGoTke pe3ynbTAaTOB H3MepeHUil oTOHpasiuch Te cOOBI-
TUA, TOe cpaboTanu ABe NPOTHABOIIOJIOXHbIE 'PaHU rOJOCKOIA U 3Hepro-
BbiJleJIeHHe B KaXXIOH W3 HuX Obu1o Oosblie 25 MaB. Pasnuunbie koM-
OHMHALMK [OETEKTOPOB COOTBETCTBYIOT PAa3JIMYHLIM YIJIOBBIM OUAra3o-
HaM BbUIETAWIUINAX YacTull. B HacroAlleit paboTe npeacraBiieHbl pe3yJib-
TaThl OJI8 COOBITHIA, Korfga ob6a NMpoToHa MonefdaloT B LEHTPAIBEYIO CeK-
IIMI0 TOOOCKOMNA. JTO COOTBETCTBYET YriiOBOMY AHamnasoHy 40 — 140°,
npuyeM yros pasnera Goneiue 80°. Ina orob6paHHBIX COOBITHI CTpOU-
JINCh CMEKTPbl CYMMAapHOro 3HEpProBbleNIeHHA NBYX IPOTOHOB C BbI-
yeroM ¢oHa. BertnumHa poHa cocraBnana ~ 5% npu CyMMapHOM 3Hepro-
BbIZIEJIEHMH IBYX NpPoTOHOB Ooinbiiie 60 MaB u meHee 1% npu orpanude-
HUH Ha 3Hepruio B 110 MaB. Ha puc.3 npencrasiieH Takoil CIIeKTp, MO-
myyennnlid npu T, = 39 MsB. CnexTp XapaxKrepusyercd YeTKO BbIpa-
JKEHHbIM MaKCHMMyMOM, CBHAETENbCTBYIOLUMM O IPeUMYIeCTBEHHOMH
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Puc.4. 3aBMCHMOCTS MONOXKEHUA MaKCUMYyMa CMEeKTpa CYMMbl 3Hepruil ABYX

IIPOTOHOB or 3HEeprvM najgamolero rmioHa.

pOJIM KBa3UIEHTPOHHOIO MexXaHW3Ma rorjolieHuda n'-mezoHOB. Ilox
KBa3UIeMTPOHHBIM MeEXaHU3MOM II0Jpa3yMeBaeTcd MexaHH3M, Korjaa
IMOH MOTJIOIAEeTCA Ha KBa3UCBOOOOHOM IeNUTpOHOIIOA00HOM nape Hy K-
JIOHOB B #Azpe. [pyrum apryMeHTOM, IOATBEPXKIAOUIMM KBa3ugeH-
TPOHHBI MEXeHU3M DpeaKIHH, MOXeT CIIYXHTh Mpe[CTaBlIeHHaA
Ha puc.4 3aBUCUMOCTbH IT0JIOXKEHHA MaKCHMyMa CleKTpa 3HEprui IByx
IMPOTOHOB OT 3HEPruM MajaloUMX IHMOHOB. JIuHeiHas 3aBHCHUMOCTH,
C HAaKJIOHOM, OJIM3KHNM K eQUHHIIEe, CBUIETEIILCTBYET O TOM, UTO BCA KH-
HeTHYyeCcKas 3Heprusa IHOHa pachnpelesfaeTcA MeXAy ABYMA BbljeTalo-
UMMM nporoHaMu. HMcxopa u3 3TOro, MoXXHO MNPEATONOXKHUTh, YTO BCe
coObITHA, mexallde BbIllle MaKCUMyMa, — YHUCTO KBa3HIeHTpPOHHOI'O
MPOUCXOXKAeHus. Torga B pailoHe MaKCMMyMa MOXHO BbIIE€JIUTh CHM-
MeTpHuuHy ob6snacth (obnacTs (a) Ha puc.3) u obmacte (6), nomyueH-
HyI0 BbIYMTAHHEM YacTH (a) M3 MCXOAHOro cnekrpa. QueBHaHO, 06-
JIacTh (a) COOTBETCTBY€T KBa3HAEHTPOHHOMY MeXaHU3My peaKLHH,
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Puc.5. DHeprerMiecKas 3aBHCHMOCTh TMOJIHOTO CeueHWA IUIA coburTHH
M3 yacTH (a) crieKTpa Ha puc.3.

a obnacte (6) — Apyromy MexaHHW3My, HalpHMmep, C BbLIETOM HeHTpo-
Ha, KOTOPbIH He 3aperucTpupoBaH yCTaHOBKOM.

Ha puc.5 mpencraBieHa sHepreTuyeckas 3aBUCMMOCTE [OJIHOTO cete-
HUA peaKI¥H B OTHOCUTENbHBIX €IUHMIUAX, MONyYeHHaA JUIA BCeX CcOOBbI-
THit 13 obnactu (a) . [Ipu aHepruu oxoso 28 MaB nposBnAerca ocobeH-
HocTh (MuHMMyM). IlpAMas Ha puc.5 ects pe3yJsibTarT (puTa NUHeHHOH
dyHKuMeit O YeThIpeM TOYKaM (JaHHble MpH 28 u 30 MaB ucknoue-
Hbi) . Jnsa atoro dwura MnojyyeHo 3HadeHHe x? = 0,95, Torga xax npu
duTe BCex ILIECTH TOUYeK x? nonyuaerca paeHbiM 13,8. OTknoHeHne
oT NMHeiHON 3aBHCHMocTH B Toukax 28 u 30 MaB cocrasnser 4-5 craH-
HapTHBIX OTKJIOHeHuH. IlonoxxeHune 0COOEHHOCTH MOXXHO OLIEHHTh KaK
(28,5 + 0,5) MsB. llupnHa BUAMMOM CTPYKTYpbI — 3 M»sB. QHeprern-
yecKHi1 pa3bpoc MyuyKa TaK)ke COCTaBJIAeT BEIHYHHY ~ 3 M3B, cnenosa-
TeJIbHO, COOCTBEHHAdA LWHPHVHA CTPYKTYPbl MéHblIle 3 M3B. Pe3oHaHcHOe
noBeleHHe MMeeT MeCTO I COOBITHUH, COOTBETCTBYIOLIUX KBa3uaeH-
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TPOHHOMYy MexaHu3My. Ecnu conocraBUTh 3Ty 32aBHCMMOCTb C IaHHBIMHU
A npouecca n*d — pp, To Hab/IOJAEeTCA CTPOroe COOTBETCTBHE OTHOCH-
TeNbHOro NMoBeAeHMA CeueHMi 3THX npoueccoB. [TocienHee ob6croATeNb-
CTBO MOYKHO CYMTATh ellie OAHHM MOATBEPXKIEHHEM KBa3UIEeUTPOHHOI O
IPOMCXOXAEHUA COObITUI U3 0OsacTH (a) CreKTpa 3Heprui ABYX IMpo-
ToHOB. OlLeHka abCoNMTHOro 3Ha4yeHHUA MOJIHOIO CeueHHs IMpH 3Hepruu
39 M3B cocraBnser (21 t 4) M6. Omunbxa B abcoOTHOH HOPMUPOBKE
CBfA3aHa C HEeTOYHOCTHIO 3HAaHUA aKCeNTaHCa yCTAHOBKH U AABJIAETCA On-
HO M TOI e [JIA BCeX HHepruii nuoHoB. OTHOCHUTeNbHBble OIHOKHU
B 3HepreTHYeCKoi 3aBUCUMOCTH onpeaenATca 3%.

Bo3MOXHbI HECKOJIBKO MOAXONOB K HHTepIpeTauuyd oSHapy»eH-
Horo saBieHusa. OOUH M3 BapHaHTOB AJIA peakuun 7° d ~ pp obcyKnancs
B pabore’®’. BblI0 NMokasaHo, YTO TaKasd CTPYKTypa o6bACHMMa BO3-
MOJHBIM HaO0geHHeM NMOapHOHHOIO pe30HaHCa C KBAaHTOBbBIMH YHC-
namu *P, npu T = 28 MaB (Vs = 2,04 I'3B/c?). ITa BennuuHa n0-
CTaTOYHO XOPOILIO COTJIACyeTCHd C MOJIOXKEHHUEM pPel>KeBCKOH TPaeKTo-
pHMH IMOPOTOHOB € udocruHoM I = 1 B Touke J = 2 B paMgax MoJeiH
mewkoB’’ /. Jlpyroe oObsCHeHHWe 3TOro ABJE€HHA paccMaTpUBaeTcA
B paGore’®/, roe BbicKa3aHO NpPEATIOIOKEHHE O TOM, uTO HabnonaeMas
CTPYKTypa MOXeT ObITh IPOsIBJIEHHEM NTIOPOT 0BOi 0OCOOEHHOCTH (Kacma)
NpY OTKPBITUM HOBBIX KaHaJIOB peaKUMH. B yacTHOCTH, B KayecTBe Ta-
KOTo KaHajla MOXHO pacCMaTpuBaTh BO30OyXKJeHHe I'MraHTCKOTO Au-
MOJIBHOT'O pe3OHaHCa. YCHJIEHUe TOoporoBoi aHOMalWHM B KaHajle IO-
rJIOLIEeHHUA MOXHO OOBACHHUTH, €CJIM paccMaTpHBaTh IPoOLeCC KaK IBY X-
CTyNeHUYaThlii: CHayaja BO30yXJeHWe TIHUraHTCKOro pe3CHaHca, 3aTeM
NOTJIOlIeHe MHOHAa. B TakoM nmoaxojde 3HepruA MMoHa ronaaaeTr B 00-
nacts < 5 MaB, roe umMeer MeCcTO pe3KHi, kaK 1/v, pocT ceueHus IMo-
riowmeHuA. B 3Toi1 paboTe naercA oLEeHKa BeIUYHHbI BO3MOXHOTIO 3¢-
dexTa — 3 M6, uTo 6IM3KO K HabmonaeMoMmy.
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DIQUARK-FOUR QUARK CLUSTER MODEL
FOR S = —1 DIBARYONIC RESONANCES

L.Popa*, V Popa*, B.A.Shahbazian

We present a M.1.T.-like bag model incorporating diquark and chromo-
magnetic contributions and its predictions concerning S = -1 diba-
ryons. The model was initialy used to describe non-strange low mass
dibaryons. ..
The investigation has been performed at the Laboratory of High ]
Energies, JINR, N

JMKBapK-ueThIpeXKBapKOBasA KilaCTepHasA Moeslb
I AMOaPHOHHBIX pe3oHaHcoB ¢ S = —1

J1.Ilona, B.ITona, b .A.lllax6a3aun

IIpencraBneHa mopens tnna MIT-meiuka, Bxiiovaowas IMKBapK
M XPOMOMArHMTHbl€ BKNafbl B NMPHMEHEHMHM K IMGapHOHHBIM pe30-
HaHcaM ¢ S = —1, BoimosmHeHO CpaBHEHME C IKCIIEPHMEHTOM.

PaGora BbmonuHeHa B JlaGopatopuu BbICOKHX O3Hepruii OUAMN.

1. Introduction

In some previous papers /1/ a model for non-strange low mass
dibaryons based on the M,I.T. bag approach has been presented. In
the frame of the usual M.I.T. hypothesis /2/, this model, introducing
a diquark-four quark cluster structure of the bag in the 3*-3 colour
representation and assuming the effect of the chromomagnetic in-
teraction between clusters, leads to a very satisfactory agreement with
the bulk of published experimental data/ 3./ The differences between
the experimental values and the predicted ones for the non-strange
dibaryonic masses are in general less than 20 MeV/c? and may be attri- .
buted to the neglection of higher order contribution to the masses N

*Institute of Atomic Physics, Institute of Gravity and Space Sciences,
P.O.B. Mg-6, Bucharest-Magurele, Romania
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as spin-spin and spin-orbit interactions. Excepting the model presented
in paper /4 (but which does not explain all the experimental data),
the low mass non-strange dibaryonic spectra can be completely under-
stood only in this approach. An interesting feature of those calculations
is that the agreement is not restricted to the masses of the more fre-
quent (NN) dibaryonic candidates, but also to more complex states,
found in (NN#) invariant mass spectra 5/,

In the case of S=-1 dibaryons, the conventional M.I.T. bag pre-
dictions are in relatively good agreement with the experimental can-
didates, but an attempt to apply to such states our modified version
can be justified by the possibility of understanding both the S =0
and the S=—1 dibaryons starting from the same basic hypothesis.

In this paper we compute the masses of the strange S = —1 di-
baryonic resonances and we make some considerations about their
stability and decay modes, in terms of a diquark-four quark cluster
bag structure.

9 The Mass Values for the S=-—1
Dibaryonic Resonances

The lowest mass for the six-quark bag is obtained if we assume
that in the s state the bag is made from a diquark and a four-quark
cluster in the 3%-3 colour representation of the SU(3) colour group:

(4®), -(a®)y - (1)

The diquark inclusion is justified by the fact that more cor:ventional
two-quark — four-quark state could be stable against the decay into
two normal baryons only in the presence of a centrifugal barrier bet-
ween clusters, namely only in orbitally excited states. As the diquark
is considered to be a massive bound state of two (massless) quarks,
the diquark wave function would not completely overlap with the
wave function of any of the (massless) quarks in the four-quark cluster,
even in an s state of the bag, so such configuration would have the
possibility of surviving a non-vanishing interval of time before decaing
into two baryons.

The M.LT. mass operator for a six quark bag with such a structu-
re is:

a‘(miR)
N, = +m(6;1)-[An+A2]. (2)

47 Z
M(R)=_§.._BR3_ _]%Lr

N Mo

i=L
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where: N, is the quark number operator, B is the bag pressure asso-
ciated with the properties of Q.C.D. vacuum (B =59.2 MeV.fm™3),
a (m R) is the energy of the i '" quark in the 1s state. In the following
we shall consider the non-strange quarks to be massless, and a light
strange quark (mg = 279 MeV),

The mass of the state is obtained by minimizing the expectation
value of the mass operator (2) with respect to the bag radius. As long
as a linear approximation a;(r)=a,(m;R) is valid /6/ the radius can
be parametrized as /7

1/3
R = roN

with r,=0.72fm. In this situation one would get a(0)=a, =
=403 MeV fm and a,(m R) = 570 MeV fm. m(6;1) denotes the
strength of the colour-magnetic interaction in a six-quark bag containing
one strange quark (m(6;1) = 54.1 MeV),

The values of the used parameters are those derived in paper /8/
from the fit of conventional baryonic and mezonic spectra. A; and
A, are group-theoretical factors which are dependent on the spin, favour
and colour of each component cluster. Their general form is:

A=-1/4N(10-N) +1/38% + 1 /2F% + F}, (3)

where N is the number of quarks in each cluster, S® is the squared
spin operator, Fr and F’2 are squared Casimir operators for the SU(3)
colour, respectively for the SU(3) irreducible representations corres-
ponding to ea%h cluster. For the colour representation (1) the eigen-
value of F isf, =4/3.

In order to compute the group theoretical factors Ay and A,we
start from the SU(6) ireps. for the (q2) and (q* )g clusters These
ireps. decompositions into SU(3) colour and SU(2) spm ireps. are pre-
sented in Table 1. The decomposition of SU(3) ireps. and the flavour,
hypercharge, izospin and spin contents for each possible state are pre-
sented in Table 2. The states that contribute to the Y = 1 strange di-
baryons are listed in Table 3.

As there are two possibilities of locating the strange quark (in
the four-quark cluster or in the diquark), computations have been
performed in both hypotheses. Table 3 includes the values for the
A1 and A2 group theoretical factors, the quantum numbers as well
as the masses for the predicted states.

In order to determine the masses of the orbitally excited states
we have assumed that they belong to linear trajectories in the 1 — M?
plane:
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Table 1. The decompositions of SU(6) ireps. for (q?) . and (q%)
clusters in SU(3) and SU(2) ireps. 3 3

Cluster SU(6) irep. Decomposition

Clype {21} (3*,0) @ (6,1)

(ah, {210} (3,0) ®(3,1) @ (6%,1) @ (15,0)®
©(15,1) @ (15,2)® (15s,1)

@®), {56 } (8,1/2) @ (10, 3/2)

4ra, =(27a B2, (4)

where q  is the colour-dependent Regge slope, fi =4/3 denotes the
eigenvalue of the quadratic Casimir operator of the supposed colour
representation, B is the bag pressure and a_ =g2/ 47, with g being the
quark-gluon coupling constant. Finaly, the value of the Regge slope is:

1/a, = (1.1 GeVZ)(3/4 £2)1/2 -11GeVZ

The above presented calculations are similar to those performed by
Jaffe/9/ as including the colour magnetic interaction in the intercept
and treating the fine structure as a 1-dependent perturbation.

3. Consideration about the Stability
and the Decay of the Y 1 Dibaryonic Resonances

The Y =1 dibaryon in the s wave could decay into two colour-
less baryons which follow the fission of the (q"')3 cluster. If the colour
magnetic interaction determines the stability of the (q%), cluster,
the change in the colour magnetic interaction could indicate in what
extent the fission of the bag into two colourless parts is energetically
favoured 10/ .

The variation of the strength of the colour magnetic interaction
during the fission of the (q“')3 cluster into one colourless baryon and
a quark (that consequently will form the second baryon with the di-
quark) is measured by:

sM=M (a*) -M,(a%) zmy,A,,0ah, (5)

and

A12(q4)3=A1(q4)3-A2(q3)1 o (5')
17
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Table 4. The variation of the colour-magnetic interaction. (Eq.5)

a) The strange quark in the (q4)3 cluster

q3_)1 , 2
» f(y,i)e 8(0,0)1/2 8(0,1)1/2 10(0,1)3/2 |aM| (MeV/c®)
Q

3(1/3,1/2)0 * 25,20
3(1/3,1/72n * * 5460
3(1/3,1/2n : * 22,40
§(1/3,1/2)1 » . 2,80
&(1/3,1/21 *  14.00
3(1/3,1/2)0 » * 8.40
15(1/3,1/2)0 * * * 8.40
15(1/3,3/2)0 * * * 8.40
15(1/3,1/2)1 * * 11.20
15(1/3,1/21 * 5460
15(1/3,3/2)1 * * 11.20
15(1/3,3/21 * 560
15(1/3,1/2)2 * * 16.80
15(1/3o1/2)2 * 0.00
15(1/3,3/2)2 * * 16,80
15(1/3,3/2)2 * 0.00
15,(1/3,3/2)1 * * 28.00
15,(1/3,3/2)0 * 16.80
b) The strange quark in the (q2)3* diquark
&as3,on r 2.80
6%4/3,0) x 14.00
15(4/3,1)0 * * 8440
15(4/3,1 1 * 11.20
15(4/3,1 )1 * 560
15(4/3,1)2 * 16.80
15(4/3,1)2 * 0.00
155(4/3.2)1 * 28,00
155(4’3’2)1 * 11.20

— . T =T
-3 - — S
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In order to compute A y and A, one has to use also Eq.(3) and the
SU(6) irep. {56} for the (q3) ) singlet. The decompositions in SU(3)
and SU(2) ireps. and the f£(j, i) contents are those presented in Tables 1
and 2 for the (q 3)1 singlet. The dibaryonic stability should increase
as the absolute value of SMdecreases, so it is reasonable to admit that
the widths of the dibaryonic resonances should have the same variation
pattern as | 5M|: namely the states with small | M| should have rela-
tively smaller widths,

The variation of the colour-magnetic interaction (Eq.5) was compu-
ted in both hypotheses: the strange quark being assumed to belong
to the 4-quark cluster or to the diquark. Table 4 lists the obtained
values,

For the states with ¢ > 0, a possible decay mechanism would
be by q-q pair creation., In order to conserve the angular momentum
and the parity, in such transitions A¢ and As should be equal to unity.

4. The Comparison with the Experimental Data
and with the Conventional MI.T.-Bag Calculations.
Conclusions

In order to compare our predictions with experimental data, we
have used the results from nC and »~Ccollisions at 7, respectively at
4 GeV/c /11/, These experimental data are in good agreement with
those obtained by other groups/12/ and consist mainly in the obser-
vation of Ap-dibaryonic candidates, In Table 5 we present our pre-
dictions concerning the quantum numbers, the variation of the chromo-
magnetic interaction (which in the previous paragraph we have claimed
to have the same variation pattern as the width of the resonances)
and the masses compared to the experimental values of masses and
widths, as well as with the conventional M.I.T. predictions for the
masses (as quoted in paper/11/). In the same table we have included
the Aprcandidate /11/ which, in our model, is explained as an orbitally
excited dibaryonic state,

One could see that both our predictions (the strange quark assumed
to be in the 4-quark cluster or in the diquark) and the conventional
M.I.T. ones are in good agreement with the experimental findings, but
we should remaind the reader that while the usual M.I.T. calculations
are unable to explain the non-strange dibaryonic candidates, our model
is applicable to those states, too /1/. The final test able to discerne
between our approach and the traditional one would be the unambi-
guous experimental determination of the quantum numbers of the
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of the strange dibaryons, as our states are obtained in lower orbital
momenta than the M.1.T. ones.

If we agree with the interpretation of the variation of the chromo-
magnetic interaction during the handronisation of the 4.-quark cluster
as a quantuty related to the width of the resonance, then the hypo-
thesis of the appartenence of the strange quark to the 4-quark cluster
is clearly favoured by the comparison between predictions and experi-
mental data, As in the literature there are enough arguments to consi-
der the role of non-strange diquarks in the hadronic structure’!3 |
while there is much less evidence for strange ones, we conclude that
this variant of our model has more chances to be realistic.
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TO THE PROBLEM OF KL - n%yy DECAY
M.K.Volkov

It is shown that the contribution of intermediate vector mesons
to the KL - n%yy amplitude, intensively discussed in literature in recent
years, is close to zero provided that the group SU(3) breaking is taken
into account. At the same time, the contribution of intermediate scalar
mesons is essential. The obtained estimates for Br(KL - 71°¥y) conform
with the recent experimental data Br(K; - n°yy) = (2.1 £ 0.6)'107¢.

The investigation has been performed at the Laboratory of Theore-
tical Physics, JINR. )

O mpo6neme K; ~ n°yy pacrana
M.K.Bonkos

B paboTte moka3aHo, YTO BKJIa[ IPOMEXYTOUHBIX BEKTOPHBIX Me30-
HOB B aMIUIMTYAy pacmapa K; - n%yy, MHTeHCMBHO O6CYXIaBlUMiicA
B JIMTEpaType IMOCIEeOHHUX JIeT, ONIM30K K HYJI0 NpK ydyeTe HapyllueHus
rpynnbr SU(3). B 10 e BpeMA 3aMeTHYI0 poiib MrpaeT BKJIaJ OT Mpo-
MeX(yTO‘{HbIX CKaTApHbIX Me30HOB. [lonyueHHble ouenku Ha Br(K; -
->7%y) ynoanemopmo'r cyuxecrnyroumm 3KCNEPUMEHTAJIbHBbIM [1aH-
HbIM Br(K; -7 %) = (2,1 £0,6)°1076.

Pa6ota BhimonHena B JlaBopatopuu Teopetnueckoit ¢husuxku OUAU.

Recently, the K; - n%e*e” decay is intensively discussed in litera-
ture’* =5/, An 1ncreased interest in this decay stems from a possibility
of studymg on 1ts basis the nature of CP parity violation in future expe-
riments K; —> n°%¢*e” /® /%, If the CP parity is violated, the decay pro-
ceeds through a one-photon intermediate state. However, a competing
process conserving the CP parity is possible here which proceeds through
a two-photon intermediate state KL - n%yy > n%e*e”. Therefore, for
a thorough study of the K - n%e*e” decay we need good information
on the K; (p) > n°(p; )7(q,)7(q2) process too. The amplitude of the
latter can be written as follows:

*Note that as early as 1966 it was proposed for the first time in'"’ to verify
the CP invariance by studying the K; ~ n°¢*e” decay.
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P amoyy = €, (Ue, (up) M(dia,-g""q.a ) + B-(pq,) (pq,) 8

(1)
-(q,0,) 80" +(pa)) p"dy+ (pay) F'd; 1 1.

The K - #“ eTe™ decay can essentially be influenced by the part
of the amplitude (1) containing factor B. The first term of (1) gives the
contribution to the K »#° e*e” decay, proportional to the electron
mass, and therefore, it can be neglected.

Factor B in the amplitude (1) is determined by the contributions
of diagrams with intermediate vector mesons (p and , see fig.1) -3
In this paper we show that if the SU(3) group breaking is taken into
account /8/, the contribution of these diagrams to the sum of three
transitions K, - (#°, n ,7" ) » #°yy is almost equal to zero in the re-
gion of most probable values of mixing angles of singlet-octet compo-
nents of 7 mesons, —20° < § <—18°. Thus, it turns out that the com-
peting role of the CP conserving part of the amplitude is small and the
one-photon intermediate state in this reaction should play the decisive
role, which makes it easier to observe the CP violation.

At the end of this paper we shall show that factor A is influenced
not only by the meson-loop contribution K| » »°#"7n~ » #°yy discussed
earlier ‘1'% 9" put also by the transitions Ky~ (#°, n, " ) » 7%y me-
diated by scalar mesons f0(700), £(975), £,(1400) and a,(983) (see
fig.2) /10 11/,

In order to describe the K|~ (7°, n, n” ) transitions we take the
effective Lagrangian of weak interactions in the form /12, 183, 8/

eff

Lp =Gy/v®? S1°1C3Q As=1’ (2)

o 7
K Ty pe_ m

Fig.1. Diagrams with the intermediate vector mesons. KL—> (7°,n, 7)' ) transitions

are considered in the two quark-loop approximation.
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Fig.2. Contact diagrams with the intermediate scalar mesons.

where
QAS=1 =Q = (;l1 - 1.6Q2 + 0.03363]3 - 0.0,18Q5+ 0.1(;)6 .

GF/\/251C103 =1.77.10-6 GeV"'2, 8y = sin¢i, c, =cosg, are elements
of the Kobayashi-Maskawa matrix /14 and Q, are four-quark opera-
tors. As an example, we give here only the most important operator
Q g (the operator of the ’penguin’’-type)

Q=[5 a-y"d] = (3,5 0+y")q,]l.
qQ=u,d,s

Here a, b=1, 2, 3 are colour indices. The remaining operators can be
found in ref. /8 12/ The effective Lagrangian (2) satisfies the selection
rules |As; =1, |Al|=1/2, 3/2. Since the value of the matrix elements
of the transitions <K, | @ {7°, n, n°> depends mainly on the opera-
tor QG, we write down these elements in the explicit form only for
the operator raentioned above’8’

pX,

<n°{Q6!K°>

<an65 K°> = [ -(2/3 + p)sinf’+v 2 F‘B,’F” 1/3 +p)cosf’1X, (3)
<n’|Qg K> =[~(2/3 + p) cos’ -\ 2F /F _(1/3 + p") sinf’1X.

Here 6’ =6, -6, where 6, =35.26° is the angle of ideal mixing and
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g=—18° or —20°, F.= 93 MeV, Fx= 1.2F; and Fg =1.3F; are the
decay constants of =, K mesons and a pseudoscalar state mvolvmg only
strange quarks 18/ X =<#° QI |K°> =3.5-10" (GeV) The para-
meters p and p’ are equal to

p=64(1 +A) Zm F /M) [1 - AFZ /(1 + \F2) 1= 47,
p'=BAA(+A) (Zm F /MR F ¥ (1 -Fp/GU+ NFD) 1261,  (4)

where A=m,/m,=1.64, Z 1= 0511 +[1 — (2g,F/m F17%} is
the renormalisation constant of 0~ mesons, caused by the transitions
0--» It (I*-axial-vector meson), m, =1260 MeV is the mass of the
axial-vector meson a | 1% m o= ma‘[ (Z — 1)/62]1 2~ 280 MeV
is the u quark mass, m is the s quark mass’ 15+ 16/ % , & is the constant
of the decay p - 2n7 (g2/4n =a, =3)and M is the K meson mass.

It is seen from the above formulae that in the case of exact SU(3)
symmetry (m,= my, F = Fg=Fg) (3) and (4) result in a usual SU(3)
symmetric relatlon between the matrix elements <K°| Q |7°,n, n'>
which have been used in papers 7 1~%’,

Using formulae, given in paper ’ /8/ , one can obtain the following
values for the matrix elements of the transitions K° > #°, n, n” for
two different values of the angle 6

0=-18° <m°Q K> =4.9X; <75|Q|K° =3X; <7n’|Q|K°=-10.6X.-
' (5)
6=-20° <n°Q|K*> =4.9X; <n|Q[K® =26X;<n’|Q|K>>=-10.7X:
For the decay amplitude K _-yy we have '8/ (q =1/187)
aGF810103 3<7T°lQlK°>

T = : (5sin 8’ — o -0
K, -y 30T { P +(5sin6’ -2 cos6’F_/F ) x
m
<n|Q K>
x-—-z-‘—-l—-— (5cos 6§’ +\/2s1n6 F_/Fg )irz_lQIK% } =
M2-m? M2-m2,
" n

4,5.107° Gev % §--18°

*Mass m, = 280 MeV corresponds to the value m, = 1260 MeV g m, =
=2g F,_ ._1140 MeV, then m —330 MeV. The experzmental value of m,, has not
yet geen established deﬁmte[y and is within the limits mentioned here ~/16,18/
Formulae (3) and (4) have been derived in the approximation of two quark-loops
providing transitions K°»n°, n.n’ (see /8 and Fig.1).
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The experimental values are equal to 17/

9 -1

T =(7.24 % 0.36) .10 % v, GeV

=3.4-10"
KL—'W .

T
KL"'W

It is seen that at 6 =— 20° one can obtain a good agreement between
theoretical and experimental data.

K, -+ %y a) Vector Mesons

The contributions of diagrams with intermediate vector mesons
(Fig.1) to factor B (see (1)) equal

5. 5aa_pGFS :© 1ca<n°IGIIK°>

. A, (6)
2 2.m?2
m2FE[(p -q )% -m2](MZ-mZ)

where (mp = mw)

3sin0’<n\Q\K°>(M2-—m72’) 3cos6’.<n’|Q|K°>(M2—m§) )
A=1+ - + .
-54<rr°lQ|K°>(M2-m2T) 5 <7°Q| K> (M 2-m72’.)

In the case of exact SU(3) symmetry, using formulae given in pa-
pers /137  for the coefficient A we get*

A

1-0.09 +0.21 =1,1 (A=-189),

A

1+0.03+021 =124 (=-20°).

However, if the breaking of the SU(3) group is taken into account
this coefficient sharply decreases due to the compensating influence
of the » meson pole. Indeed, formulae (5) and (7) result in

A =1-1,270 + 0,266 = -0,04 (6=-18°),

A=1-113+026 =0.13 (6 = =20°).

*Analogous results can be obtained from formulae (3) and (4) if Fp = F¢ = Fg,
A =1, p=p’. Here, the contribution of the n meson is very small and at 6 =— 19.5°
it equals zero because <n|Q | K°> ='3 172 p X cos(205.-0).
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Thus, ir the region of most probable values of the mixing angle,
—20°< 6 < —18°, the coefficient A is very small and runs through
the zero value under the change of A in this interval. The amplitude
(6) will give a negligible contribution to the general width of the decay
KL-' noyy

{p,w)

K. %y ~1078ev  (9=-189,
L

(8)

r#@) _7.107% ey (6=-20°)
K +mCyy

that can be verified by comparing (8) with the recent experimental
result 19/

-6

(9)

_ -14 L o) o . .
rKL*"o'W =(2.7+0.8)-10 " 'eV, Br(KL 7%yy) =(2.1£0.6) .10

b) Scalar Mesons

To describe the part of the amplitude KL (7% 0y’ ) » mPyy
which is connected with the processes proceeding through intermediate

-semScalay, mesons and contact vertices (see Fig.2), one can use the results

obtained in’102:%’ in which the decay n - 7° yy width and pion pola-
rizability were calculated. Then for the factor A (see (1)) we get

0,a,.,
g 2, ro) 102Gps, 103<7r°lQ!K°>A,, 10)
97 F (M %-m®)
14 mw
where
3 [sme <n/@|K (M2 —mfr) cosf’<n’| Q[ K>M2-m2) ][ L
] +
5 o KO (M2 m2) <r® Q1K °> (M2m &) m -s
n 7' a,
+1-4mi[ 1 PR —t
2 g ivs e —4m 2 2 _ 2 _
mfo ] 1\/srf°(\/s)0(s 4tn") mf, s mf:‘, s

(s=(q1+q2)"’ ).

Here, in the channels with mesons n and 5’ there appears an isovector
scalar meson a, I (0 4) with mass m, =983MeV; and in the channel
with »° meson, three isoscalar scalar resonances 0 (0++), two of which
f 0(975) and f 6' (1400) are well known and are contained in the tables
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of experimental data /17/ and f o(700) is not yet uniquely determined
though in many experimental papers there are indications of its existence
(see /207 ). In the linear g-model the scalar meson f,(700) plays the role
of a o particle, the lightest isoscalar state “15:21,22” ~ It should be taken
into account in describing within the o-model such processes as n-m scat-
tering, pion polarizability, etc.”10b, 15,22’  This meson has the mass
in the range 700-900 MeV and a large decay width into two pions,
which makes its detection very difficult. Therefore, in formula (10)
one should take into account its width 15/ (mg =m2 4+ 4m§)

[ (m ) =@2/2m ) (my/F,)(1-(@m /m (JR1TE (11)

The remaining scalar mesons have considerably smaller decay widths.
Therefore, the width will be taken into account only for the f 0(700)
meson.

Note also that the f 6(975) meson mainly consists of strange quarks
and only a small admixture of u and d quarks favours its decay into
two pions with a relatively small width (26 MeV) 17/ . With allowance
for experimental data on the decay of this meson into two photons 23’

fo

r oy ™ (0.24 +0,08 £ 0,15) keV (MARKII); =(0.31 £0,14+0.09) (Cryst.Ball).

one can introduce the coefficient ¢ = 0.07 in formula (10) and to estab-
lish that the influence of this resonance on the decay K;- 7%y s
insignificant. Thus, in further calculations it can be neglected.
The contributions of contact diagrams in the amplitude (10) i
almost cancel out and scalar mesons give decisive contributions to the
total decay width, K; - »°yy , commensurable only with the contribu-
tion of the channel K » 7°7 %™~ n°yy /2.9

@r2q.00t5) | 1.3.1071ev  H=-18°
’ mr = 730 MeV /8,10,15/

K> myy 0.9.-107%ev  g=-20° 0

c) Mesons Loops

Following paper /2’ we give expressions for factor A of the
K L* 7r°ﬂ+ T ﬂqyy and K L> 7° K+K_ s noryy amplitudes ¥

AB51aG s ¢ o /v2al(1-mZ/8) F(s/m?) ~(1-(M*+mD/S)F(s/M?)],
(12)
where the loop function F(z) can be found in’/2/. The amplitude (12)
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leads to the decay width

(7, K)
KL - ﬂo'w

=0.86-10 ev.

The total contribution of the amplitudes (10) and (12) to the K;» 7°yy
width are (with allowance for the width of f (730))

3.9.10 " Hev 3.07.10~% g--18°

- -— M - o =< -
g omoyy =) 33107 ey ¢ BFEL" ™) =264 .107% 6--20°

mfo =730 MeV.
If for the mass of f0 one takes the value 800 MeV we obtain

-14 -8
3.0.10"1%ev 2.3.107% @=-18°
I = : Br(K, - 77°yy)=
R 7] 2.5.10~ Mev L 2.0-10 "% =-20°
me =800MeV.

Finally, if the meson fq is removed from (10), we get too low values
for the K | »7°yy width

0.75.10 Ty f =-18°

K>y ) 08.107%v  6=-20°.

=

This fact may be considered one more important indication to the
existence of a light scalar resonance with a large width.

We wish to thank S.B.Gerasimov and A.B.Govorkov for useful
discussions.
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ON THE HARMONIC OSCILLATOR REALISATION
OF q-OSCILLATORS

D.Gangopadhyay, A.P.Isaev

The general version of the bosonic harmonic oscillator realisation of
bosonic g-oscillators is given. It is shown that the currently known
realisation is a special case of our general solution.

The investigation has been performed at the Laboratory of
Theoretical Physics, JINR.

O peanu3aly §-OCUHIATOPOB rapMOHHYECKUMU
OCLMJIIIATOPaMH

J.I'anronanpsa, A.Il1.Ucaes

[NonyueHo oO6uiee npencTaBneHue A58 GO30HHBIX (-OCLMILIATOPOB
B TepMHHax OObIUHBIX OO30HHBIX ocuwuiATOpoB. Iloka3saHo, uTO H3-
BECTHOE [0 CHX MOp TNpelcTaBiieHHe MOJIyYaeTCA KaK YacCTHBIA Clly4au
13 Haulero o61ero peleHus .

Pabora BbinondeHa B JlaGopatopumu teopetnyeckoi ¢puanxu OUAHN.

Recently, there has been much interest in quantum Lie algebras
which first appeared in the investigations of the quantum inverse scat-
tering problem while studying the Yang — Baxter equations/ 1/ These
quantum algebras can be considered as a deformation” of the Lie al-
gebra with the numerical deformation parameter s or q = ¢S, such that
the usual Lie algebra is reproduced in the limit s+ 0,6ie. q - 1. It has
been shown that this structure essentially connects with quasi-trian-
gular Hopf algebras and its generalisation to all*simple Lie algebras
has been given/2/ . There also exists the quantum generalisation of
the Jordan-Schwinger mapping for su(2)q algebra'/ 3/ Moreover
a q-oscillator realisation of many other quantum algebras has also been
obtained "’4'5’/. In ref.4 a harmonic oscillator representation of the
g-oscillators was also given. The motive of this paper is to show that
the harmonic oscillator realisation of the q-oscillators admits a more ge-
neral solution than the one currently in vogue/ 4

The basic equations characterising the q-deformed bosonic oscilla-
tor system are
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aat - qata =q”N N* =N, (1)
[N,a] = -a, Na =a(N-1), (2)
[N, a'] =a’, Na =a (N+1), (3)

where a, a® are annihilation and creation operators and N is the number

operator,
Consider the case when q is complex. Then (1) implies

* * _
aat -q a'a =(q ). (4)

So from (1) and (2) we get

-N *\-N
T -(Qq)
a’s - - (5)
q* -q
Multiplying (5) by a and then commuting a to the right in the right-
hand side term we obtain

aa+ = q -\q ) . (6)
q* -q

Substituting (5) and (6) in (1) then gives

aNa* - =(g* )y Mg -@)™D. (7)

Now taking a={qle'® , a* = qle™® and putting these in (7)
we have
1My g - LyetaNrD(iq) - 2. (8)
lqi lql
Equation (8) has two solutions

1q] = —i-ie. lqj =1 (92)
1q)

and

-2ia(N+1) _ ie. a = — 9b

e 1 1.e. a N+1m ( )

with m being some integer. The second solution is not appropriate for us
as we consider q as a number and not as an operator. Let us take the first
solution (9a) viz. q=e ia, Then egs. (5) and (6) can be rewritten as
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ata =[NJ], aa® =[N +11], (10)

where [x] =(@*-q7™./@q - q"!). It is straightforward to verify that
(10) is indeed a solution of (1) even if q is real.

Let us address ourselves to determining the representation of the
operators a and a‘t in terms of ordinary osciliators a, a* described by

(a, a*]1 =1, N = ata = aa*t -1,

(11)

~

[N, 3] = -a, [N, at1=1a"%

—

where I:I is the usual number operator. We now find the solutions for a,
at and N satisfying equations (1), (2) and (3) together with

[N, N] = 0, [N, a] =-a, [N,a*] = a*, (11b)
From (11b) one immediately has
N = ®(q,N), a = af(q,N) (12a)

with ® and { some arbitrary functions at this moment. Reality of f
and (12a) then give

a* = f(q, N)a®. - (12b)

Substituting (12) in (1) yields

Pl N t) @ 1) —gr?@ RN - PO (13)
With q =e® this means

&(a,8) = - = Wit3a, N D) (N+D) -af(q, HN]. (14)
Now from (2) and (3) we have

q e =aqN i | (15a)

=atq~N1 (15b)
Putting equation (13) in (15a) results in the functional equation

F(q, N) (-:- + @) -F(q,N-1) -F(q,N+1) =0, (16)
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where F(q, N) = fa(q, N)N. The same equation is also obtainable from
(15b). R
In order to solve eq.(16) for F(q, N) note that

F(q, N) - N 17

for s » 0 or g~ 1. This is simply because f(q, N) ~1(a »a ) whenq - 1.
Hence, we have the following systems of equations:

<q+-:-)w(q.m—F(.q.N-1>-F<q.N+1)=o. (18a)

F(1,N) =N, @&(,N)=N, (18b)

~®(q, N) =N
(q )=q

F(q,N+1) - qF(q,N) =q : (18c)

The last of these equations is essentially equation (13). From (18c)
we have

From (18a) and (19) we get
F(q,2) =q?F(q, 0) + (g +q" 1 =29

A little algebra then leads to the general term

F(q, N) =q F(q, 0) + [ N] g @®,

(20)
It is readily verified that (20) satisfies (18a). Hence (20) is the
solution of (18a) for arbitrary F(q, 0) and ® (q, 0). Moreover, note
that if F =F(q, N) is a solution of (18a), then F =F(q, —N) is also
a solution.
It is by now obvious that we may write the general solution as

0" () - @, (q)
-1

F(Q: N) =

' (21)

where ¢, , are arbitrary functions with the restriction that ¢ 1',3(1) =
= 1. Then, using F(q, N) = fz(q, N)N we arrive at

ﬁq; - —'I:Iq;
f(q.N)=/q $ Bub
N(g-q7h
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so that

/(q ¢, - q‘Ncbz) + /(qN¢1 -q Moy .,
, a = = a
N(g-qh) N(qg-q )

_N-L
N=N 5 In®,. (22)

That the solutions (22) satisfy all the fundamental relations may be
easily estabhshea Choosing ¢, = ¢, =1 gives the presently known
realisation 4" .

Thus we prove that taking into account the additional conditions
(11Db), the representation (22) is the most general.

A similar analysis for fermionic g-oscillators leads to the known
result b =b, b= b+ and M = M after imposing the requirement M = M
for the number operator.

It is our pleasure to thank A.T.Filippov and J.Lukierski for enligh-
tening discussions.
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Kparxue coobwenuna OUAU N° 6[45]-90 JINR Rapid Communications No.6{45]-90
YAK 530.14.5

CBfI3b [NPUBEJJEHHB X HINPUH C R-MATPUYHBIMH
PE3OHAHCAMHU (MHOT'OKAHAJIbHOE OBOBIIEHUE
»TEOPEMBI O IIBYX CITEKTPAX”)

B .H.3axapbeB

MaTpHua B3aMMONEHCTBHS KOHEUHOro pajiHyca MOJHOCTbIO OMpe-
[eNAETCA MOJIOKEHMAMHM R-MaTpHUHBIX PE3OHAHCOB M 3HAUCHUAMM
aMIIATY/ MX npuBeneHupix umpuH {E x Yia }, rme ¢ — HOMep KaHana.
Oka3piBaeTcs, B ciiyuae M KaHalioB MOXHO BbIPa3HTb y,  C TOYHOCTBIO
0O OTHOCHMTEbHBIX 3HAKOB HX q-KOMIIOHCHT 4EpE3 {EAI n ewe M
(Bcero M + 1) monoGHbIX CNEKTPOB, OTBEHAIOLINX [IpYTHM JIMHEAHO
He3aBMCHMBIM OJHOPOIHBIM I'PaHHYHBIM yCIIOBMAM. Ilaercsa mpocCTOH
BBIBOJL COOTBETCTBYIOLIMX GOpPMYJ I CHCTEMbI CBA3aHHBIX KOHETHO-
pasHOCTHbIX ypaBHeHWit lllpemumrepa. PaccmaTpuBaeTcs mpedesl He-
NpepbIBHOH POCTPaHCTBEHHON nepeMeHHOM. B ciyyae pacueruieHHbIX
YpaBHEHHH MOJyueHHble (GOpPMYJIbI MEPEXONAT B HaWIeHHbIE paHee
U1 OTHENbHBIX (OTHOKAHANbHBIX) YPaBHEHHH b M JleButaHoM H
M. TacbimoBbiM’ 1/, B npuioXeHMH pacCMaTpUBAETCA KOHEUHO-
pa3sHOCTHasi TEOpMa O ABYX CTEKTpax.

PaGoTa BbInonHeHa B JIaGOpaTOpHH TEOPETHIECKOH ¢dusuxu OMAH.

The Relation between the Reduced Widths with R-Matrix
Resonances (The Multichannel Generalization of the
Two-Spectra Theorem)

B.N.Zakhariev

The finite-range interaction matrix is completely determined by
the positions of the R-matrix resonances and by their reduced widths
{EA’ Y }, where a numbers the channels. It appears, that in th:
case of M channels it is possible to express the y)g up to the relativ
signs of their a -components through the set {E ) } and else M (at il
M + 1) similar spectra, corresponding to other homogeneous linearly
independent boundary conditions. A simple derivation of relevant
formulae for the system of the finite-difference Schroedinger equations
is given. The limit of the continuous space variable is considered. For
the uncoupled Schroedinger equations these formulae coincide with
the single-channel result by B.M.Leviant and M.G.Gasymov/ 1/ In
the appendix the finite-difference two-spectra theorem is considered.

The investigation has been performed at the Laboratory of Theore-
tical Physics, JINR.
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BBenenue

B cranpapTHOI rocTaHOBKe ONHOKAHAJILHOM 0OpaTHOM CreKTpaib-
HOM 3aauyy IIOTEHIHAJI OJHO3HAYHO Orpenessaerca 08OUHbIM HaGopOM
NApaMeTpOB: MOJIOXKEeHHAMU ypoBHel 3Hepruu E, (R-mMarpuuHbix pe-
30HAHCOB) M HOPMHDOBOYHBIX KOHCTAaHT vy, (aMIUIMTyAaMu NpuBe-
JEHHBIX MUpUH). A noTeHuuanbHoON AMBI ¢ POpMOi, CHMMETpPHUYHOI
OTHOCHUTENIBHO ee LEHTpa, JAOCTaTOYHO 3alaTh JIuib {E /\i (cMm. / 2").
B.M.JleBurasiom u M.I".T'aceimoBbiM * !’ 6bL10 MOKA3aHo, 4TO B 06LIEM
OOHOKaHAaIbHOM cjlyyae IBOMHOMY Habopy |(E RS } 3SKBHUBaJIEHTHbI
Habophl ABYX CHEeKTpoB {E A E i } , OTBeuarIM¥X JBYM He3aBHUCHMbIM
cnoco6aM 3ajaHUA OAHOPOIHBIX I'PaHUUYHbBIX yCiIOBUH 3aaauu llltypma —
JInyBunna (TeopeMa o ABYX CHEKTpax) .

Ha nporynke B OKpeCTHOCTAX 3aMka JInbuue, rae npoucxoauna
kxoHpepeHuna ’CTporue pe3yibTaTbl B KBaHTOBOM AnHamuke’’ (11 —
15 mrona 1990 r., UCOP), oTBeuas Ha MHOrOYMCIIEHHbIe MoH “'dusunyec-
Kue’’ Bompockl MmateMaTuk u3 Honenka M.M.Manamyn Bbicka3an MHe-
HUe, YTO JAOJDKHO CYILeCTBOBaTh MHOrOKaHaJIkHOe 000011eHre TeopeMbl
0 ABYX cneKTpax 1/ . 9TO MOCIIyX WO CTUMYJIOM AJIA JaHHOM paboThI.

OcobeHHO npo3payHo TeopeMa O ABYX CIEKTPaX NOKa3bIBAeTCA
(cnenya B.H.MenbHukoBy, cM.’2’ | c.41—43) nna KOHeYHO-pa3HOCT-
HbIX ypaBHeHHMil. Hinke 3T0 noka3arensCTBO 0000liaerca Ha ciyvain
M-cBaA3aHHbIX OOBIKHOBEHHBIX AU depeHHATLHBIX ypaBHeHUN llpe-
IuHTrepa. B npuwioxkeHHH paccMaTpUBaeTCA KOHEYHO-pa3HOCTHaf Teope-
Ma O IBYX CIEeKTpax [IJif cliyuad riepeMeHHOro koadguimeHra npu BTo-
poii npousBoaHoN B ypaBHeHuu llpeaunrepa (moreHuuan, 3aBHCALLMIA
OT CKOPOCTH) . ¢

Konetmo-paanocruaﬁ MHOroxKaHaJbHas
3anavda

PaccMmoTrpuM cucteMy M-CBA3aHHBIX KOHEYHO-Pa3HOCTHBIX OAHO-
MepHbIX ypaBHeHHi lllpeagunrepa (h= 2m = 1):

Y, m+1) -2¢ (n) - ¥Y,(n - 1) M
- 12 +%%B(n) ‘I‘B(n)=Ea‘!’a m, (1)

rae A ~— wWar KoHEeYHO-PasHOCTHOro AvddepeHunposanus, E =E -¢,,
€, — dHEPrdM MOPOroB BO3OY>KHEeHWs HENPepbIBHOTO CIEeKTpa B KaHa-
nax ¢ .

>
N

L - wmt —— L -
[P = = -
. RS e e Tri——

"N b




~). .

OIHOPOOHBIM rPaHUYHBIM YCIIOBUAM

Y 0 =0; ¥Y,(N+1)=¥,(N+2) (2)

OTBeYalT COOGCTBEHHble 3HaYeHUA E =E \ 3ajaud llitrypma — JInyBun-
na (1), (2).93Tux cobcTBeHHBbIX 3HaueHHUH KoHeuHoe yucino: (N+1) M
paBHOE YMCJIy HEU3BeCTHbIX B ypaBHeHHH (1) c yuyerom ycnosu#t (2).
O6o3nauuM 1), (n) -KOMNOHEHTbI COOTBETCTBYIOUMX COOGCTBEHHBIX
BeKTOp-byHKIHA, yOOBJIETBOPAKIOIIME YCIOBUAM OPTOHOPMHUPOBKH
M MOJIHOTHI:

M N+1
a§1 n=21 u, @u,, @A=35,,.; (3)
(N+1) M

Ail UM (n) UMI (m) = Saa,S nm /A . (4)

dyuxkuua 'puna G(n,m) 1na ypaBHeHusa (1):

i Gaa,(n +1,m) —2Gaa,(n,m) -G, (-1, m) .

A2

(5)

+ VaB (n) GBa,(n. m) -E G_ . (n,m) = A 8nm /A
B=1

MoXKeT ObIThb HalileHa NBYMsA criocobamu. 3aMeHMM B NpaBoO# 4acTH
ypaBHeHHA (5) mnpousBeleHHe CHMMBONOB KpoHexkkepa ¢ NOMOUIBIO
COOTHOILEHHUA TOJHOThI (4) M BOCIIOJNIB3yeMCA TeM, YTO OINepaTrop

B JieBoM 4acTH (1) MMeeT coGcTBeHHbIe BEKTOP-hYHKIHHM C KOMITOHEH-
Tamu u), . Pasmenum obe wactu (5) ma (A + ¢ -Ef), rme ¢ —
AuaroHaJIbHafA MaTPHLA C 3/IEMEHTaMHU ¢, , H NOJYUUM

M=

u,, (m)u,_-(m)

G ,mm=3 22 _Aa’ (6)
A

MOCKOJILKY AelicTBHe dyHkuuu or oneparopa f(fl) Ha ero cobersen-

Heie QYHKUMM u, 3KBHMBAIEHTHO YMHOXEHHUIO Ha f(E, ), a roporo-

Bble KOHCTaHThI ¢, , ONHHAKOBbIE IUIA BCEX yPOBHEH 3Hepruu E ) €O

KpalalTCcA.
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IIpy n=m=N+1 G nepexomur B R-MaTpully MHOrOKaHaJLHOM
cucremnl (1), (2) c nonoxeumsamu E, R -MaTpHUHBIX DE3OHAHCOB
Y aMIUIATY AaMM NPUBENEHHBIX WKUPHH Y )\, = U ), »

Hpyroii crioco® peleHusa cucreMbl (5) — MpUMeHUTs QopMyIy
Kpamepa (6ynem nonarate m =N+ 1 ):

G- N+1,N+1) =A_ .(E)/D(E), (7)

roe D — nerepMuHaHT cucreMs! (1), (2):

M(N+1)

DE)= D0 (E-E,), (8)
A= 1

a Ay’ — OEeTepMHHAHTHI, OTJIHYAKOLIHECA OT D 3aMeHOM q -TO CTONG-

Lla COOTBETCTBYMKILIEH MaTpHIbl Ha BEKTODP-CTOJIOEL, OTBEYAIOILMii Ipa-
BOH uacTH cucteMbl (5) ¢ m=N+1 H PuKcUpoBaHHLIM ¢’ . Bnaroaa-
pPA TOMY, YTO B 3TOM CTOJIOLIe OTJIMUEH OT HyJIA JIMILL OAHUH 3JI€MEHT,
JeTepMHHAHT A g5’ coOBIajaer ¢ COOTBETCTBYIILMM ajirebpanuec KUM
IOIOJIHEHHEeM MaTpHIbl KO3 PHIMEHTOB CUCTEMbI ypaBHeHHi (1), (2),
a nMpy a=a’ - C [OdeTepMHHAaHTaMH MaTpul kKo3doduumueHtos M
Opyz2ux 3aJa4y Ha COOCTBEHHble 3HAaUEHUA: CUCTeMBbI (1) ¢ rpaHHYHBIMH
YCJIIOBUAMHM, HECKOJIbKO MOIM(PHULUUPOBAHHBIMH I10 CpaBHEHHIO C (2)

\Pa(O) =0; ‘Pa(N +1)=(1-8aa,)‘l‘a N+2 . (9)
O603HauMM cOGCTBeHHble 3HaYeHuA 3agay (1), (9) kak EZ , & COOT-
BETCTBYIOLLIME JeTepMHHAHTbhl MaTpHllbl K03(h(GHULHEHTOB BbIpaXkaloTcH
yepes3 HUX:

M(N+1) -1
A A= I (E-E%). (10)
#:1 Il .

a;_

’

CniextpanbHble Habopb! (Bcero M + 1 Habopos): {E,}, {E
a=1, 2,.. M 6yoyr ucrionbs30BaHb! IJIA [IOCTPOEHNA KOMIIOHEHT HOPMU-
POBOUYHBLIX BEKTOPOB ¥ )

B yacTHOM cityvyae, KOora ypaBHeHHUA B cucreMe (1) pacueruigror-
¢Sl Ha He3aBUCHMBble ypaBHeHus lllpenunrepa, nerepmunanr D(E) pac-
najaercs Ha NMPOM3BeleHHe MapLUHAIbHBIX JeTepMUHAHTOB D, (E) and
OTHEJIbHBIX YpaBHEHMI, U aHAJIOTMYHO (PAaKTOPHU3YIOTCH [eTepPMUHAHThI
A,, (E):
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DE) = 11 D(E) ; (8"

Qo=

A (E)YA=D (B) T’ DyE, (109
aa a B#a

roe rapuHajIbHbIA AeTepMHHAHT D a(E) orBeuyaer N COOCTBEHHBIM
3HaYeHHAM q-TO yYpaBHeHMs (KaHajia CO CIleliMaJIbHbIM IDaHHYHEIM yC-
JIoOBHEM ¢a(0) = Y (N+ 1) = 0). Cnexrp cucremst (1) npu pac-
HelUIeHuH €€ ypaBHEHUIl pacrajjlaercA Ha CyMMy M He3aBHCHMBIX
CIIEKTPOB OTAENbHBIX ypaBHeHUii. Boipaxenue (7) ana oyuknmm I'puna
npi n= N + 1 c yuerom (8) m (10) umeer BHO OTHOLIEHHUA [TOJIMHO-
MOB no E, KoTopoe MoXer ObITh NpeICTaBJIEHO B BHAE CYMMbI
(cM. popmyny 1.7.4. B xkuure: Kopu I'., Kopu T. CnipaBounnk no mare-
maruke. M.: Hayka, 1974) :

Ky a

b
G N+1,N+1) = & 3 — AL | (11)
aa A =1(E_E )j

rae k, — KpaTHOCTb cobcrBeHHbIX 3HaueHuit E,(k, < M) . [Ilpu or-
CYTCTBHH BBIPOXIEHHH COOCTBEHHBIX 3HAYEHUIA Ey k03¢ GuIIHeHTHI
b, ~ HMeT BUA

i

a ‘ : (12)
by = A, &) /DB -x, -

CpaBuuBas (11) n (8) mpy a=a’ ¥ n =m= N +1, nonyuaem

A M(N+1) =1 q  M(N+1)
=—Z 11 (E”' —E“) / VEI (EX.EV)Q

2 _ “E) |
= (B,)/D'®__ R

)’M E,\
TO €CTh KBaJipaThl KOMIIOHEHT BEKTOpa HOPMHUPOBOK BbIpaXaloTCH
yepe3 COOCTBeHHble 3HaueHHMA M + 1 cheKTpabHbIX HabGOpOB 3amav
(1), (2) u (1), (9). OrHOCHTENBHBIE 3HAKM KOMITOHEHT Y\ ? y)\B#a
IOJDKHBI OBITH OmpenenieHbl OTAENbHO (OO6LIMI 3HAK BEKTOPa HOPMUPO-
BOK He BaXKeH) .

Korma 06 artom pesymnerare (Teopema M + 1 crnexTpa) y3Han
B.M.JleBuTa, KOTOpblii B Hione npuedxan B JIlyOHy Ha KoH(epeHUHo
110 HeJIMHEeHHBIM yPaBHEHUAM, OH BbICKa3aJl BO3pa)keHUe, YTO B npene-
Jle HeCBA3AaHHBIX YpaBHEHMii — pacCHeIUVIeHHBLIX KaHaJIOB C JHaroHals-
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HOIl MaTpHIell B3aMMOMEHCTBHA (XOpOIUHH TecT, yroObI cHenaTh pe-
ayJbTAaT Tpo3payHeil) — HoikHO ObiTh 2M, a He M + 1 cnekTpoB —
Mo ABa HAa Kaxjaoe U3 M OTHOebHBIX ypaBHEHHH (MO Teopeme O IBYX
crnextpax). Kasamoce Obl, — yHHYTOXAIOlllee 3aMeuaHue. Ho nocne
KOpPOTKOro ’HCrmyra’” BBIACHWIOCh, YTO MPH CYETE CIIEKTPOB HYXXHO
YUMTBIBATb PAa3HMIY CIEKTPOB CHCTEMbI YPaBHEHHH U OTAEJIBHOrO ypaB-
HeHuA (CIEKTp paclierUIeHHO# CHCTeMbl MpeCTaBJIAeT coboit cymmy M
HEe3aBMUCHMMLIX ONHOKAHAJIPHBIX CIIEKTPOB) U He CUMTATh CIEKTPhI AJIA
OOHOIC M TOrO >Ke KaHaJia ABaXIbl.

B cnyuae, xoraa cuctema (1) pacnapgaerca Ha He3aBUCHMbie ypaB-
nenus, Gpopmyna (14) nepexonaur B OOBIUHYIO CBA3b KaXXIOMW Napuuasib-
HOHM HOPMHPOBKH C 08YyMA CII€KTPaMU COOTBETCTBYIOLLErO ypaBHEHHA,
a MHOYKHUTEIM B YMCIIHMTENIe U 3HaMeHaTene (13), oTHocAlMeca K Ipy-
rMM ypaBHeHuMAM, cokpamaioorca. Ilpu atom M + 1 cnexrpos obwel
cuctembr ypasnenuli (1) axeueanentnbvl 2M napyuaibHblM CheKTpam
pacyenneHHblx ypasHeHull ¢ He3aBUCUMBIMHM T'PaHHUYHbIMH yCIIOBUAMH,
oTBevatommu (2), (9).

IIpenen HenmpephIBHOM NMPOCTPAHCTBEHHOM
nepeMeHHOH

EcTecTBeHHO ounaTh, uro B npemeine A » 0, N» «~ ¢Gopmyna
(13) 6yner BepHa mnA obbpluHOro ypaBHeHwus llpenuHrepa ¢ Henmpepbis-
HOM 11epeMeHHOM :

vy =Ag E)) /DBy g = ,
(14)
1 oo/
- F®)-E) 07 €, -E,)/E)-E,) .

B ciiyyae BBIPOXKIEHUA COGCTBEHHBIX 3HaueHMH E ) K03 PpuiireH-

TBI 'D‘}‘j ClleiyeT HAXOOWUTh TOC/IEAOBATEIbHO M3 COOTHOLUIEHHM

(¢, (E) = DE)/(E-E))]:

AAgg(B)) = by AE L),
Al E)) =y 1 \) + By 1 8nE Y- ’
A(;i\_l) = bAkA"’;kA_l%E,\) R P, -1 ;k " RS
e+ k)\! 'b)\1 ¢)\(E)\) .
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ABtop 6narogaped M.M.Manamyany u B.M JleBuTaHy 3a cTUMyH-
pyioume JUCKYCCHHU Mo TeMe paboThl.

IIpunoxenue

HOTEHuHaﬂbI, 3aBHCALIHEe OT CKOPOCTH

Tak Ha3pIBAIOTCA MOTEHLMAIIBI, 3aBHCALLME OT OrepaTopa HMITYJIb-
ca p =~V ; 0ObluHO MX 3aMUCHIBAIOT B PopMe

vip?,x) = v(x d v &) -v x—s-—/2. 11
@230 = ve0 ¢ L=V ) = v, ) =] (1)
rone v(x) n vy (X) — pasHbie byukuHu or X . Takue [MOTEHIIHAJIbI

MCTIONBE3YIOT, HAllpUMep, B ME3OHHOH TEOpPHMHM flepHbIx cun. Mx pas-
HOCTHBI BApUAHT (’’KBa3WIOKAJIbHbINH’ MOTEHIHA C OTIMYHLIMH OT HY-

74 3HaUEeHHAMH Ha TpexX ANaroHajIAX MaTpHubl FaMUJIbTOHMAHA, CM. 2/
cTp.50):

“[1 4+ v (@ /21 1P +1) - 2% + Y@ -1}/ A%+ v) ¥(@) +
(2IT)
+ v+ ) ¥ +1) - 2v (@) ¥ + v,(n-1) ¥(n-1)}/24% = E¥(n)

3aMeuyaTeJIeH TeM, uTo yuciao 2N 3HaueHUit v n V, Ha KOHEYHOM HH-
TepBase n =1, 2,... N cosnagaer ¢ uuciom CNIEKTPaTbHBIX IApaMeT-
poB {E R4 A} sagaun litrypma — Jlnyeunna, B oTnaumume ot ciyvas
OGBbIYHOrO pasHOCTHOro ypaBHeHus lllpenunrepa ¢ N  3nauenuamu no-
KaJIbHOTO TNOTEHIMalla, Korga Mexay 2N rmapaMerpamMu {E A Y %
BOIDKHO ObITh N cBs3eii. B 3TOM OTHOWEHHH cyyail pa3HOCTHOTO MoO-
TeHLMasa, 3aBUCHLIEro OT CKOPOCTH, 6iixke K ciyyaio ypaBHeHus llpe-
AMHrepa ¢ OObIYHBIM MOTEHLMAIOM, KOTJa napaMeTpbl {E Y )‘l He3a-
BHCHMBI I PYT OT Apyra.

Teopema 1A AByX CHeKTpoB B Cilyyae ypaBHenua (2I1) coBmana-
er ¢ (14) nna ogHoro KaHana.

Jiuteparypa
1. JIeBuran B.M., I'acrimoB M.I"'. — YMH, 1964, 19, N° 2,c.3.
2. 3axapseB B.H., Cyssko A.A. — [IoTeHUHATbI 1 KBAaHTOBOE pacCeAHHe.

IlpamMasa u obparHas 3amaum. M.: DueproaTrommamar, 1985, c.41-43.

(PacluMpeHHOe u3faHMe Ha aHIJI. A3bIKe BHILJIO B M3Q. Springer,
Heidelberg. 1990, p.35-37).

Pyxomnuce noctynuna 27 aBrycra 1990 roaa.
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Kparxue coobwenus OMAH N° 6[45]-90 JINR Rapid Communications No.6[45]-90
YAK 539.172.4

NEUTRON ?°8Pb SCATTERING AND THE ELECTRIC
POLARIZABILITY OF THE NEUTRON

Yu.A.Alexandrov, L Koester*, G.S.Samosvat, W.Waschkowski*

Neutron transmission cross sections of 2°8Pb were measured for
four energies. These data were the basis to evaluate the electric pola-
rizability of the neutron: ay = (04*1.5).1073tm3 for a o =
=-132-1073 fm and a =( 1.1£15)-1073fm®  for a,, =
= -159-10 "3fm.

The investigation has been performed at the Laboratory of Neutron
Physics, JINR and in Garching Laboratory. Fed. Rep. Germany.

Paccesanue HeltpoHos Ha 2 °8 Pb u anexTpuueckan
NoJsAPHU3yeMOCTb HEUTPOHA

10.A.AnexcaHapOB M 1p.

Monuble HeiTporubie ceueHus 2°°Pb uamepeHb mpu ueThIpeX JHep-
rusix HelTpoHoB. Ha oCHOBe NOJIyuYeHHBIX [AHHBIX CliejlaHa OlLieHKa
JIEKTPHYECKOH  MOJIAPU3YeMOCTH HedTpoHa: a, = (0,4% 15)-
- 1073 dm3 npu ay, =—1,32-10"3pmu a; =(-1,1£1,5) - 10" 3pm3
npua,, = ~1,59-10"3 ¢pm.

PaGora BeInosHeHa B JlaGopatopru HeidTpoHHON ¢usukn OUAU
1 B 'apxHHrckoin naboparopuu, OPT.

The last attempts/ 1-3/ to measure the coefficient a, of the
neutron electric polarizability from precise measurements of the neutron
total cross sections gave only the upper limits for the a value of (1+ 2) -
.10~3 fm3 order. It is just on the level of theoretically expected
meaning of a_ and the value for proton o =(1.07+0.11)-10"3 fm3/4/
So any define value of this fundamental constant is absent up to now.

The main difficulty in the works/1-3/ is the correct considera-
tion for the neutron resonances, our knowledge of which is limited.
Therefore, in this work instead of natural lead and bismuth used in/1-3/
we measured the total cross sections of double-magic 208 Pb which
had very rare resonances.

*Garching, Fed Rep.Germany
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Table

Energy 126 eV 186 eV 128 eV 1970 eV

ome25107%%m? 11.441(5) 11.509(14) 11.503(16)  11.468(7)

0% 107%%m® 12.434(5) 12.494(14) 12.485(16) 12.443(7)

S

We had three metallic samples 8.7, 14.3 and 15.6 mm thick en-
riched with 28 Pp up to 97.3%, which had been used in different combi-
nation on the installations at three beams of the FRM reactor in Gar-
ching, West Germany. The methods of the measurement are described
in/2:5/ The results for four energies of neutrons are listed in the Table
as measured and corrected cross sections. The latter ones correspond
only to s-wave potential scattering on 208 Pb and are obtained by sub-
tracting from 0"®2$ small contributions of solid state effects, Schwinger
scattering, other isotopes, p-wave neutrons and the contribution of
two 208 Pb s-wave resonances. The resonance parameters of all lead
isotopes were taken from /6/.

If we write /7/

corr _ _4m . » ~ 47 2
O‘S __--l-{-z--sm80 Sin(30+27)0)_ k2 sin (80"'770)9 (1)

where § is the phase shift of nuclear s-scattering,
n, =kZfa+ka MzZe? / (h®R) (1 - -;L kR) ,

f is the atomic form-factor, a = _-.-é-—-a , ;¢ is a neutron-electron
A4+l ne

scattering length, R is the radius of the nucleus, so it is easy to obtain
from (1) the following expression

2 2
MZ"e
R SERLIOR AT
(2)
1 a_con- 1 acorr
= —aresin (k,  —8—) - L_aresin (k 2,
kl 1 47 k2 ( 2 4
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where indices 1 and 2 refer to two different energies (note: 8, <0 and
0<n_ <|8_]).
0 . .
ﬁor the evaluation of a, now we can practically use only the
energies 1,26 and 1970 eV. Then from equation (2) for the data taken
from the table and considering the value of a = (—1.32+0.04)x
x10~3 fm /2:8/ we have

a, =(0.4+15).107% fm®; (3)

in the case of a o =(—1.59 +0.041+10"3 fm /1.9/

@ =(—1.1%15)-1072 fm?, (4)
/Thes/e evaluations do not practically differ from the earlier
1-3

ones , but they are more reliable, because of much smaller correc-
tions on neutron resonances.

Now these investigations are in progress to achieve higher accu-
racy. Moreover, the measurement of a coherent scattering length of
208pp at the energy much less than 1 eV should permit one to have
a new independent result for a too.
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Kparxue coobwenus OHHIH N 6{45[-90 JINR Rapid Communications No.6{45]-90
YAK 539.142.3

CIIEKTP U3OCKAJIAPHBIX KOJIJIEKTHUBHBIX MOJ1 AJIPA
B MOJEJIU YITIPYT'OI'O PEPMHU-COEPONIA

C.U.Bactpykos' , M.JI.Bo6peimes' , B.B.'yakos! , A.U.Penpkun', ,
®.Jeak’, A.B.Cyuikosn \

Msyuaetcs nuHaMuka ¢GOpMHUPOBAHUA M3OCKAIAPHBIX KOJLIEKTHUB-
HbIX B03OYXICHMH spa B Mole/in ynpyroro chepouna, napamerpbl
3/IaCTUYHOCTH KOTOPOr0 MHKPOCKOMUYECKU onpenensaioTca B depMu-
ra3oBoM MpubikeHUU. IlosyueHHble OLEHKH DHEPrUH BOJIH YNIPYTHX
nedbopMallMii CPaBHUBAIOTCA € IKCIIEPUMEHTA/IbHBIMH [IaHHBIMH Ui
IJICK TPUUECKUX M MATrHUTHBIX M30CKAIAPHbIX PE30HAHCOB M COMOCTaB- 1
JIAKTCA C pacyeTaMM, BBITIOJIHEHHBIMM paHee B aHAJIOTHYHOH MO.TENH, ’
e pacCMaTpUBalICA McHee IIMPOKMI Kace peulcHui ypasHeHua Jlamo, ;
B OCHOBHOM, ¢ (PEeHOMEHOJIOTHYECKH NOj0OpaHHbIMH NapamMeTpaMH. .
PaGota sbinosineda B JlaGopatopuu Teopetndeckuit ¢pusnku OUAU
v Ha Kadenpe TcopeTUdcckon M suepHOi Puanku CapatoBCKOro rocy-
JIAPCTBEHHOTO YHHBEpPCHTETA.

Nuclear Spectrum of Isoscalar Collective Modes
in Elastic Fermi-Spheroid Model

S.I.Bastrukov! . M.L.Bobryshev! . V.V.Gudkov'. A.I.Redkin".
F.Dcak?, A.V.Sushkov

The formation of nuclear isoscalar collective excitations is studied !
in the elastic spheroid model with the nuclear elasticity parameters
calculated in the Fermi-gas approximation. The comparison of theore-
tical and experimental cnergies of the electric and the magnetic reso-
nances is presented. We also compare our results with previously per-
formed analogous calculations where restricted class of solutions of the
Lame equation has been considered and elasticity parameters have
been phenomenologically adjusted.
The investigation has been performed at the Laboratory of Theore-
tical Physics, JINR and at the Department of Theoretical and Nuclear '
Physics. Saratov State University.

' Yuucepcurer um. H.I'.Yepuvreackozo, Caparos
2 Yuusepcuter P.31eewa, Bydanewr
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HUHTeHCHBHO NpoOBOAMMbIe B MOCJIe[HHE FOAbl UCCllef0BaHUA KOJI-
JIEKTUBHBIX ANEPHbIX OBHXXEHHA MeTOoJaMu MeXaHMKM KOHTHUHYyyMa
ybenuTensHO I0Ka3bIBAalOT, YTO MAaKpPOCKNIMHWYECKHE CBOMCTBa sAapa
HanboJlee 3aMeTHO TMPOABNATCA B AMHaMHUKe (POpPMHUPOBaHUA BbICOKO-
JleXXalliX TMraHTCKHUX BO30yxxneHuit. [logrBep>kaeHreM TOMY CIY>KMT
TOYHOE BOCIpPOM3BeNeHHEe IKCIEepPUMEHTATbHOW CUCTEMATUKHU LIEHTPOH-
IOB 3HEepPruid IMraHTCKHUX pPe30HaHCOB B 3aBMCHMOCTH OT MaccOBOTO
yucsa, BeipakaeMoit A ' ' -3axoHoM. B 6onblIMHCTBE pabOT 1O MaKpo-
CKOIMWYECKON ANepHOH OMHAMHKeE aHaJlu3 PEe30HAaHCHBIX BO30YyXIeHUuH
CTPOMTCA HCXOIA U3 MPEeACTaB/IeHHi 0 Anpe MO0 Kak 0 XKUIKOH Karule,
nubo kak 006 ynpyrom cdepoune, paBHOBECHbIe napaMeTpbl KOTOPbIX
ydaeTcsd BBIUMCJINTL MHMKpockonuuecku. [Ipn cpaBHeHMH yKa3aHHbIX
MaKpoTeopHii obOpaluaer Ha cebs BHUMaHHe UX paCXO)KIeHHe B OLleHKax
OTHOCHUTENBHON pOJIM BHYTPEHHEH 3Heprud KHHETHYeCKOoro pepmu-
IBHOKEHWA W NMOTEHLUHAIBHOIO B3aUMOIENCTBUA IPH BbIYUCIEHUU 3HEp-
rMM M30CKAaJIAPHbIX PE30HAHCOB, a TaKXXe B IPENoJIOKeHUAX O BeKTOop-
HO¥ MpHpoze Bo30yxXIaeMbIX Nojied CKOpOCTed U CMeLlIeHHH.

B paGortax’! "', rme AnepHad AMHaMHMKa MOJEIHPOBAIACH rapMO-
HUUECKMMM KoJjebaHUAMH ynpyroro uapa, napamerp aedopmaiuu
pacllUpeHUss H3OTPONHON sANepHOH cpedbl A, CBA3aHHBIA JIMHEHHO
¢ agMabaTnyeckuM Ko3dduuneHtom cxxumaemoctu K, nmubo 3apmaBancs
deHOMeEHOTOrMYeCK!Y, JIMO0 BBIYHUCIIAJICA MHKPOCKOIHUYECKH C cHJIaMH
Ckupma. OgHako IPUBOOMMBIE B JIMTEpaType 3HAaueHUsA I10CIeJHEero
o6nanaioT CIINIKOM Oonbuioi HeonpeneieHHocThio (K = 180-540 M3B),
KOTOpasi HanpsAMYI OTpPaXkaeTCA B pPacCUMThblBaeMbIX 3HaueHUAX 3JHep-
Ui (3/1eKTPpUYECKHUX) Pe30OHAHCOB M 3aTpyNHHAET NOHUMaHue Toro, Ka-
KO# u3 ¢usnueckux GaKkTOpOB NJOMHHHUPYET B Ipouecce POpMUpOBa-
HUS TUraHTCKHMX COCTOAHMI. B 3TOH CBA3U NpencTraBiiAETCA LlieJieco-
o6pasHbIM paccMOTpeTh TaKOH BapMaHT Mozenu yripyroro cdepowusa,
rge Bce napaMerpbl yIPyrocTH Afpa OIMpenesIsalnch Obl TOJILKO KHUHe-
THYECKON 3Heprued OTHOYACTUYHOrO (PepMHU-IBHIKEHUsA B OCHOBHOM
COCTOAHHMHU, T.e. Ha OCHOBe (epMH-Ta30BOM KHHETHUYEeCKOH KapTHHBI,
onuckiBaeMoi ypaBHeHHeM Jlanpay — BnacoBa. C Takod TOUKH 3peHHA
Oyner Bhirnazers OoJjiee 110cienoBaTelibHbIM CpaBHEHHE MOIENH yMpy-
roro ¢pepmu-cpeponia ¢ THAPOAMHAMHYECKON MOJe/blo hepMH-KaIlH,
MOCKOJIbKY TNOCJenHsAsas Obllla MOCTPOeHa Ha I[iepeulClIeHHbIX BbIlIe
MMKpPOCKOMHYECKUX OCHOBaHHAX, a MOJIyueHHble B ee pamMkax Oecra-
paMeTpHYeCKHe OLEHKH JHEePruM TOYHO BOCIIPOU3BOIAT IKCIEPUMEH-
TAJIBHO yCTAaHOBJIEHHYI CHCTEMATHKY AJIA HM30CKAJIAPHLIX PE30HAHCOB
no Bceit neproguyeckoit Tabnuue’”’ % /.

B HactoAuleil pabGoTe riaBHOe BHMMaHHe Mbl KOHLEHTpHUPyeM
Ha BOMpOCE: KaK CHIIbHO 3aBHUCUT KOJUJIEKTUBHBIA CMEKTP OT KOH-
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KpeTHOro Buiaa BO30yxnaeMbIX nedOopMalHOHHbIX I10JIeil CMELeHUH,
SIBJIAIOIINXCA pelleHHWAMM ypaBHeHuAa Jlam3 [Jia ynpyroro 1iapa co
cBOoOOAHOM rpaHuuein?

B npoBoauMbIX HIKe [OCTPOEHHAX cdepuueckoe AXpPO paguyca
Ry, =roA™! '3, co criMHOM HOJIb B OCHOBHOM COCTOSHMM MHKPOCKOIHU-
YeCKH HIeaTU3UPYeTCA BbIPOKIEHHOHN (110 CMHUHY U U30CIMHY, T.e. H30-
cKajiApHOM) ¢epMU-Ta30BOM cucTeMOi. Tucio KBa3W4YaCTHUILl I10J1araer-
CcA paBHbBIM MacCOBOMY YHMCIYy fAapa A, Macca KBa3W4yaCTHIBI — Macce
cBOOGOHOrO HyKJIOHa m. Torna paBHOBeCHbIE IVIOTHOCTD po M JaBJIEHHE
P, Bbluncnsalorcsa, PakTHueckH, 0e3 napamMeTpoB

_ 8m p. - PoVF h O |, 1
Po 41”3 y Yo = 5 H Vp mr, [8 ] ’ (

rae Vg — FPaHMYHasA CKOPOCTh epMU-IBHKEHHHA. _

OueBHIHO, YTO CTOJIb YIPOILIEHHbIE IPENCTaBJIeHHUA MOTYT ObITh
onpaBAaHbl IIpM 3HEPruAX BO3OYXIOEHMI, rae AXPO MPaKTHYECKH
3a0bIBaeT 00 OOOJIOUEUHBIX CTPYKTYPHBIX OCOOEHHOCTAX OIHOYACTHY-
HOTO IBH)KEHUA B OCHOBHOM COCTOAHHH M OCTaTOYHOM B3aHMOIENCT-
BUM, NPUBOIAILEM K crnapuBaHuio. OTMeueHHble MHMKPOCKOITHYECKHE
CBOMCTBa BHYTPHANEPHOrO IBM)XEHHA, KaK U3BECTHO, OTYETJIMBO IIPO-
ABJIAIIOTCA B HU3KO3HeprerHueckoil (mo 3-4 MaB) obnactu Koilek-
TUBHOIO CHEeKTpa, [I03TOMYy paccMarpuBaemMas HaMHU MOIeJib IPU HHU3-
KHX 3Heprugx saBefoMO He NTpUMeHUMa.

A pelieHUA NMOCTaBJIEHHOM 3aJauMl pacCMOTPHM JIMHeapU3O0BaH-
Hyl0 (QopMy ypaBHeHUit 13-MOMEHTHOro MpUONIKEHUA MaKpPOCKOIH-
yecKOM ANepHON JUHAMMKH, KOTOpbIe UMEIOT BUJ,

ou
ap k
4 = 0, 2
ot Po axk ( )
aui s aoik _ o 3)
o567 ax, ’
aoij P ou, . auj s E)uk ' = o “
at °7 ox, A, b 3%, ’ ’

rae p(}, t), ui(;, t), oij(}', t) — MaJibie OTKJIOHEHHA IUIOTHOCTH, CpeHek
CKOpOCTH BO30y>k[aeMOro NnoToKa K TeH30pa BHYTPEHHHX Harpshke-
HHH; po, Uo =0, Pij = Poaij — UX PaBHOBECHbIE 3HAYEHHS.

YpaBHeHnunsa (2)-(4) nerko MoryT OoITh IIpUBEeHdeHbl K BUAY KJlac-
CHYECKOro ypaBHEHHMA NMHAMMKH yNpPyroro KOHTHMHyyMa, €ClM IOJIO-
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KUTb, YTO CPEAHAA CKOPOCTb BO30y)XIaeMoro rnoroka u(r t) cBsizaHa
C NnoJjieM CMeLleHH S(r t) — OcCHOBHOM JMHAMHuYEeCKOH repeMeHHOM
TEOPHH yIPYrOCTH — COOTHOLLEHHEeM

2 5
= > aS(r, t)
= . 5
u(r, t) 2t (5)
IMopcraBnaa (5) B (4) u 3arem B (3), moJiyyaeM ypaBHeHHe
32 -é o >

KOTOpoe OymeT TOYHO COBNajaTh C ypaBHeHuMeM Jlam3 nJjiA ynpyrux
KonebaHuit u3oTpomnHoi cpeani’! ®’

228

—a -0 p)grad divS + pAS, (7)

Po
€CJii TPUHATh, YTO Ko3dduineHT nedopmaumy pacilinpeHUsa A U Ko3d-
dunment nepopmaumm caBura ¥ KpyueHus u (rmapamerpst Jlama) pas-
HbI MeXay coboif U ornpenenAarwTca CBOOOOHBIM OOHOYACTHYHBIM ¢ep-
MU-IB)KEHHEM HYKJIOHOB B OCHOBHOM COCTOSIHHM, T.€. A = u = P, .

ViMeHHO 1O TO¥ mMpHYHHEe, YTO NpPH BbIYKMCIIEHUH MapaMETPOB YIpy-
FOCTH AApa WrHOPHUPYIOTCA 3p¢eKTsl 000JI0UeUHOH CTPYKTYPhI Cpeld-
Hero moJjid, a TaK)XXe MaKpOCKOIHYECKOH MNOTEeHUHaJIbHON 3HEepruu,
4acTO BBIUMCJIAEMOM Ha OCHOBE HYKJIOH-HYKJIOHHbIX cuil Ckupma win
Murpgana, HO YUYMTBIBAeTCHd KBAHTOBBLIM XapaKTep OJHOYACTHUYHOTO
OBYOKEHHA IO oOpOuTaMm, IONyCcKaeMbIM mpuHuunom I[laynu, Bciopy
HIbKe Oy/leM roBOpHTH O sjpe KaK 00 M30TpONHOM, ynpyrom ¢gepmu-
cthepoupe.

Jnsg Haxo)XIeHHA COOCTBEHHBIX 4YacTOT 3JIACTUYHbIX TI'apMOHH-
YeCKHX KoJIeOaHUH BpeMeHHyH 3aBHCHMOCTb II0OJIeil CMelleHHA cJie-
OyeT y4eCcTh MHOXHTEJIEM ei“’t.HoaTomy ypaBHeHHe (7) nepervuiem
B BUje

2§ + A\ + p)graddivS +AS=0 (8)

H AOOIOJIHUM YyCJIIOBHEM OTCYTCTBHA Hanpmxermﬁ, HOpMaJIBHBIX K I'pa-
HHULe ,

oo

nol, = 0, (9)

g - -~
rge n — BeKTOp BHeLIHEeHN HOpMaJIN K INOBEPXHOCTH Aapa, ¢ — TEH30p
Hanpmkemm 0” B 6€3bIHJJ,eKCHOﬁ 3aITUCH.

B Teopnu ynpyrux Koje0aHWH CIUIOLIHOM H30TPOIMHOM cpensbl
paccMaTpHMBalOTCA TPH BHOa rapMOHHUYeCKHMX nedopMauui: pacliupe-
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ua (cxatusa), caBura M kpyueuus’'!®’. INepsble nBa onMchIBalOTCA

CTHUHHO BEKTOPHBIMM MMOJIAMH CMeEILEeHHM, MO3TOMY B JJaHHOM MOIEJIH
M OyayT COOTBETCTBOBATh BO30y kI EeHHUs 3JIeKTpHUueckoro tuma. Mar-
HUTHble BO30Y>XJ€HHA CBA3aHbl C ABM)KEHHMAMM cpenbl, KOTOphIe 3aja-
)TCA NMCEBJAOBEKTOPHbIM [10JIEM CMeELIeHHUH.

1. Hnsa ge¢opmaunu pacuiipeHUsa (CXKaTHUA) BEKTOPHOe TIIoJe
MelueHuin S, (r, t) B cokumaeMoil M30TPONHOI cpene UMeeT HEHYJIeBYIO
ACXOJAMMOCTH U ABJIAETCA NOTEHIHAJIbHbIM

$l(r, t) = grad j_ (k,r) P, (cosf), (10)

ne j.(z) — chepuueckan ¢dyuxuusa Beccena, P, (cosd) — bynxuns
Iexxaunpa. OHO onucChIBaeT IMpPOAOJbHbIE BOJIHOBbIE OBHXXEHHA C BOJI-
‘OBBIM uuciIOM K, = w/c, ¥ pa30BOi1 CKOPOCTHIO

A+ 2 /s
(__;__“_)1 2 _ \/—5—- Vg (11)

‘paHuuHoe ycioBHe (9) NPUBOAHUT K OUCIIEPCHUOHHOMY YypaBHEHMIO
aa

2n(n—1) —32°)j, (2) +4zj ,,(z)=0. (12)
IOHYCTHMbIe YacCTOThbI JAOTCH BbIpaXK€HHUEM
(0nmpe, =S (13)
v = ,m)c, = — z .
A,m 1 1 5 Ro A,m

3oech U HIKe Kaknoe 3HaueHHe z = kR, Hymepyerca nopaaKoBbLIM
1OMEepoOM MYJIbTUIIOJNIBHOI'O pasnioxkeHua n = A. MHaekcom m oTme-
laeTcA HOMep KOPHA [OUCIIEPCHOHHOrO YpaBHEHHA TIIpH 3aJaHHOM
VIYJIbTUINIONIBHOCTU A U Zxm = k(A, m)R,.

2. Cdepuueckde BOJIHBI CABHra XapaKTepHU3yIOTCA BOJIHOBBLIM
wcnoM k; = w/c, U pacrpoCTPaHAITCA CO CKOPOCTHIO

( u )1 /2 1 (14)
2= (— =+ — V.
t Po 5 F

ducrto cosuroBbie nedopmauMM 3aNalOTCA TMOJIOMAAILHBIM (onpene-
1€HMA TOPOMAAIBHOTO M IMOJIOUIAILHOIO BUXPEBbIX nojeil cMm. B! )
1071eM

3¢l(r, t) = rot rot T j_(k,r)P_(cosd). (15)

Hucnepcnouuoe YpaBHEHHE [JIfl ornpenejleHUA 4acTOT IOorepeyHbIX BOJIH
2ABHUra UMeeT BHUO
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jn+1(z)
2z ——— =z} —2(n* —1). (16)
i,(2)

Camu rxe 4aCTOThI 3TUX KOJIeDaHMI1 Nal0TCA BbIpaKeHUeM
\/ -
, 5 R, ,

3. [lockonbky ypaBHeHHe (8) ABJAETCA JIMHEHHbIM, TO B BO3MOX-
HBIA KJacC OBM)KEHHUH, OTBeYallIMX BO30YXIEHHUAM 3JIeKTPHUECKOIo
TUIa, MOTYT BXOJMTh DeLIeHHA, NpeCTaBjiAeMble KaK CYyNepro3suLus
nedopMalHil pacllHpeHUa U caBura S; =S, +S,, T.e.

sel(r,t) = A_gradj _(k,r)P_ (cosd) +

- (18)
+ B rotrotr i, (k,r) P (cosf).

JIucnepcuoHHOe ypaBHEHHe OA peilenusa (18) npenacrasiisieTcs B BULE

{ [2(n® 1) — x* 1§, (x)+2x],,,, (x)} {[2n(n —1)* =32 ] j  (2)+4z],,,(2)
(19)
= 12n(n+1) [(n—1)j (x) i, ()] {2(n—1)j (2)—2(2)j,,, (2)} =0,

raex? = 32% . YUacToThl BhluMcaATcA o popmyite (13).

4. Korpa cpema npeanonaraeTca HeckuMaeMoil, Bmecto (18)
npenblayLIMH ciiy4Yaid ONUCbIBaeTCA rojiemM Buaa

- - -
Sfl(r, t) = A gradr"P_(cos6) +B_rot rotrj (k.,r)P (cosé). (20)

CooTBercTByIOLIee €My OUCIEePCHOHHOE YypaBHEHHe 3alHChIBAETCH
B dopme

2(n+ 2)j,,,(2) = zj,(2). (21)

BbIpa)xeHHe 01 4acToTh! naercsa dopmysnon (17).

5. CocToAaHMA aHOMAaJIbHOH YeTHOCTH B IaHHOM mojenu ¢opmu-
PYIOTCA KPYTWIBHBIMHM KOJIeOaHMAMH, KOTOpbIE 3aJalTCA TOPOUAAJb-
HBbIM [ICEBJOBEKTOPHLIM [10J1eM

SMAg(F, t) = rot T j_(k,r)P,_(cosd). (22)
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I"'pannuHoe ycnosue (9) NMPUBOOMT K OHUCIEPCHOHHOMY YpPaBHEHHIO OJiA
YacTOT MOITEepPeyYHbIX BOIH KPyueHUs

dj, (z)
dz

z = j,(2). (23)
BeipakeHne 171 4aCcTOT KPYTWIbHBIX KoJeOGaHui umMeer Bupa (17).
OHeprumM HU30CKaIAPHBIX BO30YXKNEHHUH pPacCUMTHIBAIOTCA [0 M3BECTHOM
KBaHTOBO-MexaHuueckoi dopmyie

E(M ) = hoy o (24)

B uucleHHbIX pacyeTax OBUIM KMCIIONIb30BaHbI BblOMpaeMbie OOBIYHO
3HaueHUsi KOHCTaHT: h = 197,32858 MaB/c , m = 931,5016 Ma3B/c?
nr, = 1,16-1,25 ¢pm. CpaBHeHHe HAlLUMX OLIEHOK 3HEPruil ¢ 3KClepH-
MEHTOM MpuBeneHo B Ttabmuuax 1 u 2. MeHsbilee 3HaueHUE 3HEPryuu

Tabmuua 1. Teoperuueckue M 3KCriepHMMeHTallkHbIE SHEPIrUH
FHFaHTCKHUX 3JIEKTPHUECKHUX pPEe30HaHCOB. 3Be3J0UYKOM IoMe-
ueHbl corjlacyroluugecs sHaueHHA. Tun ynpyrux gedopmaunii
OTMeYeH HHIeKCOM B 0003HayeHHHM 3Hepruii: 1 — TOJNBKO ae-
dopmMaumy pacluMpPeHUA — CXKaTUsA, 2 — TOJIbKO aedopmMaLuy
caBura; 3 — cynepno3uuua nswmwxeHnit 1 u 2; 4 — TO Xe,
uyTO u 3, HO U1 Hec)knMaemoro ¢pepmu-cheponna.

)\ﬂ E| Al /3’ Ez Al /3 E3 A] /3’ E4 .Al /3, E Al ./3,

MsB MsB MsB MsB Maaréc.nmraﬂT .
PEe30HaHChI
0* 81-94% HeT 44-51 HeT 73-82/15/
1~ 130-151 71-82 60-69 46-53 ?
2" 41-47 5'5-64* 47-55 52-61 62-66'! 5/
3~ 66-80 88-102* 69-81 58-68 100-120/' 5/
4  96-111 121-141 88-103 64-74% 55-85/1¢
5 122-142 232-269 109-127 68-79 ?
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Ta6nuna 2. BoluucleHHble M 3KCIe- TOJIy4YeHO € Io = 1,25 dm™m, 605b-
pUMeHTaJIbHble 3Heprud MarHUTHBIX wee npu rp = 1,16 ¢m, npuuem
Pe30HaHCOB Bce TeopeTHuecKue 3HaueHUA OT-
HOCATCA K HIKaHIIMM KOPHAM
AT E; A'?, E_ A7 /3 M>3B (m = 1) OUCIepCHOHHBIX YPaB-

M5B FUraHT.pe30HaHChl genunii. Kaxk BmaHo u3 Tabnuu,
CNeKTp M30CKAaIAPHBIX 3JIEKTPU-

1* 101-122 ? yeCKHUX BO30OYXKIEHMH CyLIecT-
BEHHO 3aBHUCHT OT BEKTOPHOM

2- 45-53 43-56/12/ NpPUPOXBI MMOJA CMELeHHH. Ha
OLIEHKHM 3JHEepruyl Takxe CHJIbHO

3+ 178-82 ? BJINAET NPEATIOJIoKEHHe O CXHU-
MaeMOCTH (HUJIA HeCc)KnMaeMo-

4~ 93-109 ? CcTH) ANEPHOro KOHTHHYyyMa.

HauboJiee npuMeuaTenbHbId pe-
3yabTAT JaHHOM paboThl, IO Ha-
lIeMy MHEHHIO, COCTOMT B TOM, YTO SHEPrMH FUraHTCKUX KBaJpyTioJib-
HOTFO ¥ OKTYMOJILHOTO DPE30OHAHCOB MPAaKTUYECKH TOUHO NEPENAloTCH
MOJeNpl0 YIPYrux KojebaHuil HeCc)knMaemoro depmu-cpeponna,
KOrHa BO3byXIZaeMoe Mojie CMeILeHHil ABJIAETCA YHCTO BHUXPEBBIM-
[1OJIOMAATLHBIM. DTOT BBIBOJ, ABJIAETCA INIABHBIM, YTO OTJIMYAET HAllM
pacueTsl OT BCEX BBIMOJHEHHbIX paHee aHATOrHYHBIX ycclleloOBaHuH,
M COBepIIEeHHO PacXOIMTCH C BBIBOAOM rUAPOJMHAMHUUECKON MOJeIH
dbepMu-KaruIH, rae yTBEepKIaeTcs, 4To BO36y>K/iaeMble KOJUIEKTHBHbIE
MOTOKH YKCTO MOTEHIHAJIbHbI.

O6paiuaer Ha cebs BHUMaHKe elue U TO, YTO SHeprus [MIOJILHOTO
BO3GYKIeHHA, TaKKe OGYCIOBIEHHOTO MONOUAATLHBIMK BOJIHAMU
CIBMra, TOYHO COBINAjgaeT CO CriIaXeHHbIM IIO0 Bceil MepHOANUYECKO
TabuLe SKCIepUMEHTATbHBIM (UTOM IJHEPrud AMMONLHOrO THraHT-
CKOro pe3OHaHCa, KOTOpbIi OOILENpPUHATO TPAKTOBATbL Kak HN30BEK-
TopHbIil. OMHAKO [aHHOE IPE/NOJIOXKeHue HeajeKBaTHO oTpaxkaer
SHepreTMyecKue TONOKEHUA CUILHOKOJIIEKTUBH3UPOBAHHDLIX rexca-
[eKArObHbIX COCTOAHMIA. A OMMCaHWA IKCIEepUMEHTAILHO HabJ10-
laeMoit MMHAMMKM (POPMHMPOBAHUA BLICOKOMYJILTUIOJBHbIX H30CKA"
JIAIPHBIX TMFAHTCKUX MO, BUAUMO, HeJlb3f OT PaHUIUBATHCA 2BOJTIOLIHEH
Tenszopa fedopMauuil JHIUbL BTOPOTO panra’t2:* 3/,

MaruuTHbIE COCTOfIHMA, BO BCeX BapuaHTax MOAenH ynpyroro
ceponna, CBA3BIBAIOTCA C BO30YX/eHUEM TOPOMTIAILHOTO nosns
KpyTHIbHBIX Konebanuit. Cyns 1O MMEIOIIMMCH 3KCIIePUMeHTalIbHbIM
3HeprusAM W MUKPOCKONMHUECKOMY aHalIN3y, JaHHOMY JUIA 2~ -pe3oHaH-
caB’!*/, 3TOT MeXaHN3M ABJIAETCH MPAaBHIIbHBIM.
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Kpartxue coobwenun OMAH N° 6[45]-90

YAK 539.172.17

CEUEHHA OBPA30OBAHHSA HENTPOHOAEPHUIIUTHBIX
N30TOIIOB At BPEAKIIUW '®'Ta + *°Mg

A.H.Auppees, JI.Jl.Bornatos, A.B.Epemun, A .I1.Kabauenko,
O.H.Mansies*, 10.A.Myabluka, b.U.IlycTbubHUK,
' .M.Tep-Axonbax, B.U.Yenurux

TpoBeneHbl 3KCIEPUMEHTBI N0 U3MEPEHHI0 CeUeHHH (Xn)-KaHaJoB
B peakimu '®!'Ta + 26Mg. onyyeHs! NaHHbIe O 3HAYECHHAX CEUCHMH
C MCNapeHHeM HEHTPOHOB B 06N1acTH JHepPruit BO3OYKIEHUA COCTaBHO-
ro aapa ot 53 1o 92 MaB. IIpoBeieHO CpaBHEHHE IKCITE PUMEHTAIIBHBIX
pe3yJbTaTOB ¢ MOMENBHBIMH PacyeTaMH, BbINOJIHEHHBIMH Ha OCHOBE
CTaTHCTHYECKOH MofenM sapa no MoaMQUIMPOBaHHOH MpOrpamme
ALICE. ITonyueHo xopolliee corjiacHe pacyera ¢ IKCIEPHMEHTOM.

PaGora BbImONHeHa B JlaGopatopun snepHbix peakuuint OUAU.

Cross Sections of the Production
of the Neutron-Deficient Isotopes of At
in the Complete-Fusion Reaction ' ®' Ta + ¢ Mg

A N.Andreyev et al.

Experiments have been carried out to measure the (xn)<channel
cross sections in the reaction '®!Ta + 26Mg. Data on the cross sec-
tions of the 4n+7n channels have been obtained for the compound
nucleus excitation energies ranging from 53 to 92 MeV. The results
obtained are compared with the model calculations using modified
program ALICE. It is shown that the calculated results agree fairly
well with experimental ones.

The investigation has been performed at the Laboratory
of Nuclear Reactions, JINR.

HHTepec Kk H3yuUeHHIO ceueHMii o6pa3oBaHHA NMPOAYKTOB ITOJIHOTO
cnuAHuA ¢ 85 < z < 95 B peaKLMAX C TAXKeJILIMU MOHaMHU 00yCJIOBIIEH
TEeM, YTO 3Ta 06/1acTh ABJIAETCA NEepPeXoJHOM MO OTHOLIEHMI0 K TaKOMYy
BaXKHOMY (paKTOpy KaK AEeINMOCTb Anpa. B aToi obJacTi Anep NpPoMC-
XOIWUT yMeHblIeHHe XKUAKOKarejabHoro 6apbepa A€NeHusa OT = 10 M>B

*Hncturyt aoepubix uccaedosanuii AH CCCP, Mockea

JINR Rapid Communications No.6{45]-90
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1A HeiTpoHOMebHUHUTHBIX H3oTONOB Po-At 10 = 2,5 MaB pnnsa HedTpo-
HonedHUUTHBIX H3oTonoB Pu-Am. VIMEeHHO C 3THM OOCTOATEIIBCTBOM
O6GBbIYHO CBA3BIBAIOT Pe3KOe yMEHbllleHHe CeueHMUH (Xn)-peakumii: oT ne-
cATKOB MwutHbapH nna Po-At mo moneit MukpoGapHa AJis U-Pu’/t-3/,

XopowmuM OOGBEKTOM MJIA HCCIelNOBaHUsA TMOBENEHNA ceueHHH
(Xn)-peakuuii B 3aBUCHUMOCTH OT CTEMNeHH HeiTpoHHOro naedunura
B 9TOii 06nacTH simep sABJATCA u3oTonbl At. Tak Kak *XKHAKOKaresb:
HbIf Gapbep HeJleHus AJIA 3THX ANep ellle JOCTaTOYHO BRICOK, TO MOXHO
pacCUMTHIBaTh, YTO €ro yMeHbllleHe ¢ yMeHbllleHHeM MaCCOBOTI'O 4HcCia
He CKa)keTCH CWIBHO Ha CeYeHUsX MCCIIelyeMbIX peakuuii. HakoruieHne
SKCIIePUMEHTAJIbHbIX [AaHHBIX IO abGCOJIIOTHBIM CEUEeHHWAM peaKlHH
NpeAcCTaB/sieT UHTepec KaK IUJif GaHKka AOEpPHbIX NAaHHBIX, TAK H IJIA
YTOUYHEHHA TeOpeTHYeCKHUX Mozeneil AfepHbIX peaKuuil B JAaHHOH 06-
JIaCTH.

BKcnepuMeHTaanan MeTOOHUKa

Pa6GoTa npoBoaMIach Ha uuxnm‘poue’ Y-400 JIAAP OUAMN. B s3kcrie-
pUMeHTax HCIOJIb30BaJICA BbIBeeHHbIH my4Yok > % Mg ¢ 3HeprusaMu 136
1 164 M»>B. UHTeHCHMBHOCTb MyYKOB Ha (HpU3NUECKOH MHUILEHH NHaMeT-
pom 12 MM cocraBiAJA (3+6) +10'! wacr./c, 3HepreTHYeCKHUil pas-
6poc 1,0+1,5 %. Bnok-cxema 3KCrnepHMMeHTa mpUBesieHa Ha puc.l. Us-
MeHeHHe SHepruu 6omMOGapAupyOILUMX HOHOB C HIaroM 3+6 MaB npoBo-
IWIOCH C MOMOILLBIO ATIOMHUHHEBBIX ¥ TUTAaHOBBIX rorJaoTHUTeNnen. JHep-
rMA myuka TocCJie MPOXO0>KAeHUs MOrJIOTUTENel KOHTPOJIMpPOBaIach
Mo 3Heprud MOHOB, pacCeAHHbIX Ha toukoi (200 mkr/cm?) 3010TOM
¢donbere Ha yrou 30°. UamepeHusa npoOBOAMIINCH ITOBepXHOCTHO-Oapbep-
HBIM TOJIYNIPOBOAHUKOBLIM AE€TeKTOPOM (TIT11) . B xauecTBe MuLIEHH

p e

qz:
7 8 9

Puc.l. Brok-cxemMa 3KCIIePHMeHTaNLHON YCTAHOBKH. 1 —
nornoruTenyu, 2 — Au-paccedparens, 3 — AETEKTOP AJIA U3~
MepeHHs 3HepruM MOHOB IMyuKa, 4 — MHIUeHb, 5 — BXOA-
Hasd nuadparma, 6 — mmaap Papanes, 7 — cenaparop,
8 — BpeMsAmNposieTHbIe NeTeKTOoPh!, 9 — MONYNPOBOAHUKO"
BbIH 1eTeKTOD.
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4cronb3oBaNach TpoKaTaHHaa (osbra W3 - TaHTala TOJILIMHOM
0,8 mr/cm?.TonmuuHa MHULIEHH onpenenanach B3BellHMBaHHEM. CocraB
4 OOHOPOIHOCTH MO IUIOLIAAH KOHTPOJINPOBAINCH METOAOM PEHTI eHO-
(MOOPECIIEHTHOTO  aHAJIK3A. TouyHOCTh B OMNpeAesleHHH TOJILINHBI pa-
Goueii MuieHy 6bita He Xyxe 10%.

OrjeneHue MPOAYKTOB PpeaKIHi MOJIHOrO CIMAHUA OT ITy4YKa
¥ NpPONYKTOB peaKLui repenad OCYLLIECTBIIATIOCH C MOMOLIBI0 KHHE-
MaTHYeCKOro cernaparopa BACUJIMCA’4'S/, B KOTOPOM MNPOHUCXOOMT
pa3feneHue MpOAyKTOB peaKuui Mo 3JIeKTPUUECKON KeCTKOCTH.

JleTeKTUpYIOILAsA CHCTEMa COCTOANa M3 [ABYX BpPEMANPOJIETHBIX
[eTeKTOPOB Ha OCHOBE MHKPOKaHaJIbHbIX [UTaCTHH U MOJIYIIPOBOJAHUKO-
BOr'O JeTeKTOpa, HM3rOTOBJIEHHOro MeETOAOM MOHHOM MMIUIaHTALMH.
JlerexTop ObLN pas3feneH Ha BOCEMb He3aBHCMMBIX mojioc. 3a cuer
OXJIaKIeHUA JeTeKTopa 3HepreTHyecKoe pa3pellenue Ka)K[ 0¥ MOJIOChI
6outo He xyxe 25 k3B. DneKTpoHHas anmnaparypa NO3BOJIANA [0JY-
yuTh UIA KaXKAOrO [eTeKTtopa AaHHbie 06 SHepruAix M BpeMeHH Mpo-
neTa Anep OTIayH, BpeMeHH UX NpUXona B IETEKTOp, dHeprun u speme-
HU a-pacrnana HyKJIHIOB, »BOUTHIX’’ B AETEKTOP.

UsmepeHns 3¢ dexTHBHOCTH cenapaTopa NPOBOAMNIUCh HENnocpen-
CTBEHHO B KaXKIOM sKcriepuMenTe. Jlins aToro mnocnre paboueit MHLIEHN
yCcTaHaBJIMBAJICA AJTIOMUHUEBBIN COOPHHUK C TOJIUMHOMN = 1,8 mr/cm?,
xoTtopblit nocie 10-15-MUHYTHOTO 006ny4YeHns: NepeHOCHICA 33 BpeMA
>~ 30 c 6e3 HapylLueHHs BaKyyMa K MOJIyNIPOBOJHUKOBOMY I€TEKTOPY,
pacrioyIoKeHHOMy B MUILIeHHON Kamepe Ha paccToaHuM = 20 cM OT Mu-
lleHd. B MPOMEXYTOK BpeMeHH = 15 MHH NPOBOIMIIOCH M3MepeHHne
pacnaga oA »BHUTON’’ B COOpPHHUK AKTHUBHOCTH. AHasioruyHoe MU3Me-
peHHe MPOBOAWIOCH Ui aKTUBHOCTH, »gouToil’’ B JeTeKTHpyloliee
yCTPOMCTBO TMOCJIE Cernaparopa. CpaBHeHHe MAAHHBIX JUIA cBGopHUKaA
U JEeTeKTUPYHWLIero yCTpPOHCTBa IO3BOJIAIO onpenenuts 3PHeKTUB-
HOCTbh celapauyy C TOYHOCTBIO +25% no aKTUBHOCTAM C MepuoaoM
nonypacrnajga = 1 MuH.

PesynpTaThl 3KCIMNEepHUMEeHTOB

Uneutudukauua HaOmogaeMbix B JKCIIepUMeHTe HYKJINIOB
npoBOAWIach MO 3HEpPruAM a-epexofl0B ¥ TNepHony mnonypaciana
IJIA  JOJITOXKUBYILMX aKTMBHOCTeil. JHepruy a-nepexonosB A H30-
toroB At B 3TO# ObGNACTH MacC XOpOILIO HU3BECTHbI, ¥ MO3TOMY H3JIy-
yaTe/l I WIEHTH(HUUUPYIOTCA CPaBHUTENBHO MPOCTO. 3HaueHHs a-BUWIOK,
HeoOXoAuMBle OJIA BbIYMCIIEHHA ceueHU#, OpaJIUCh u3’® /. TlonyueHHsble
3HaueHUA CeyeHWH npuBeleHbl B tabnuue. Ilpn pacuerax 3SHEPruv
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Tabauya. Oynxyuu 8036yXOeHua 0na (Xn)-KaHai08, noayueHHole
¢ peaxyuu ‘' Ta + ** Mg

Ceyenne, MO

E* MsB
4n 5n 6n )
53,0 10 2
56,0 14 15
60,0 7 28
62,0 7 39 1
68,0 2 37 6
69,0 1,6 25 10 _
73,0 0,7 13 20 1 |
80,0 0,7 11 7,5
87,0 3 12
92,0 1 8

BO36YKIEHMA COCTABHOrO #ANpa 3JHePruA Imy4ka CUMTANach pas-
HOIi 3HeprMM mydYKa Ha BbixOoZe W3 MulleHd. [loTepy B MulleHH
YYHUTHIBIIUCh T10 trabnuuam’? /. IIna pacdera BeaMYMHBI Q peaxk-
UMM HCronp3oBamuch Tabnuubl Macc’® /. Crarucruueckas ownbxa

102 M v v v v Y Y Y -y

—
(@)
12 2 0at)

»

CEUEHUE , u6

—
222213l

-1
10 55— 55 65 75 85 95
SHEPTUS BO3BYXIEHMS , MeB

Puc.2. OyHKuUMKM BO3OYKIEHHA IJIA (Xn)-KaHAJIOB DeAKUMH 181mg 4+ 2 SMg.
®, A, A 0—4,5, 6, 7n peaKLM1 COOTBETCTBEHHO.
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A1 GOMBIIMHCTBA Pe3y bTaTOB He MpeBbIilaeT 5%, ¥ TOUHOCTD MoJIyYeH-
HbIX 3HaUeHHH CeYeHWil orpelensAeTrcd TOYHOCTbIO HM3MepeHMs adbdex-
TUBHOCTH CenapaunyH, TOJIUMHEI U OAHOPOJHOCTH MHLIEHH, TOKa MyYKa.
KoHTponb, npoBeneHHLbIN Mo BOCHPOM3BOAMMOCTH PE3yJIbTATOB B OT-
NeJIbHbIX M3MepEeHMAX, N0Ka3all,YTO 3KCIepUMEeHTAJIbHAA TOYHOCTb CO-
craBndAer *20% ANA 3aBHUCAMOCTH OTHOCHUTENLHOIO BBIXOJa HYKJIMAA
C HM3MEHEeHHWeM JsHeprun mydyka u +40% nna 3HauyeHHUl aOCOIOTHBLIX
ceyeHHH. Ha pHc.2 noka3aH BuA ¢yHKUMIT BO36GYXAEHUA MJIS OTHENb-
HbIX (Xn)-xkaHasoB B peakuud '°®!'Ta + 2°Mg. [lonyyeHHble B 3KCIle-
PHMeHTe 3HaUeHHUsA CeYeHUHN TaKxXKe NPHBeNEHb! B Tabaule.

Ob6cyxxneHue pe3ynbTaToOB

AHaIHM3 TMOJIyYeHHBIX JIKCMNEPHUMEHTANBHBIX OAHHBIX O CeYeHHUAX
(Xn)-xaHanoB peakuMH 6bUT BHINOJTHEH Ha OCHOBE CTATHCTHUYECKOrO

paccMOTpeHHsA rmnpouecca AeBO30Y>XKIeHUA oOpasyoIMXCA COCTaABHBIX
anep. Pacuer nposBoamncAa ¢ noMowkld MOAHMHUUMPOBAHHOM mpoO-
rpammbl ALICE’®/ ananoruuno meroauke, omnucaHHoit B pabore’'®’.
B pa6ore’' °/ BbINONHEHB! pacueTbl W IKCIEPUMEHTATBHO H3MepEeHbI
cedeHHA (Xn)- u (p, Xn)-KaHallOB peaKLMil T[OJIHOrO CAMSAHUA
'®1Ta + **Mgu '*SHo + *°Ar. INonaranoce, uro 6apbep HeneHus,Be-
NAYMHY KOTOPOrO HYXHO BBIYMTaTh M3 3HEpPruu BO36yxXmeHua Ampa
B CenJIOBOIl TOoYKe, Oompenenser-

cA popMyIoit 10 ?

B()=C -chps(l) +AB((Z, A),
roe B{P%(l) — Gapeep menenun 1
B MOJeNH Bpalllalollencsa 3apA-
KeHHoi xkarum/'!'’; C — cBo-
6oaubIi napamerp; AB(Z,A) —
obonoyeyHas nonpaBKa K 6Gapb-
epy OeJlleHUA COCTaBHOro Anpa,

o

CEYEHUE , M6

Puc.3. CpaBHeHne skcnepuMeHTasnh- 1
HbIX (~) ¥ pacuerHnix (A) 3HauyeHHit

riorepeuHbIX ceYeHUNH B (Xn)-KaHale 1 .
ans peakumn ' %! Ta + 2 Mg, Ipu pac- 3 4 5 6 7 8
yerax 6panocs C = 0,9. YUCJI0 HCIIAPEHHLIX HEWTPOHOB

64

R
R N AU S ...

PO U S T

¥

o g




paBHasA pPa3sHOCTH 3KCIIEpHUMEHTAJIbHOI'O M XHIAKOKAIeIbHOro 3HaYeHUH
Macc Aapa. [TpoBoaunucek pacuyeTbl U B MMPEONOJIOXKEHUH, UYTO AB.= 0.
B pa6ore’'®’ 6BL10 MoOKa3aHO, YTO YAOBJIETBODUTENLHOE COrJacHe
3KCIIePHMEHTAJIbHBIX NaHHbIX C pacyeTHbIMM mnoJsydyaerca npu C = 0,9
u AB;= 0, uTo cooTBeTCTBYyeT yMeHblUeHNIO Oapbepa neneHus Ha 1 MaB.
Hcnons3oBaHue 3THX NapaMeTpOB AJIA pacuera (Xn)-KaHaJOB peaxklyu
181 T3 + 2¢Mg TaK>Xe A72T XOpolllee COryiacue ¢ pedyJibTaTaMH 3KcCIle-
pUMeEHTA.

Ha puc.3 KpyXKaMy OTMeYeHbl 3KClepHMeHTaIbHbIe 3HaYeHUs ce-
yeHUM (Xn)-KaHaJllOB B MaKCUMyMaX COOTBETCTBYHOLIMX (PYyHKLHUI BO3-
Oy>xaeHusa ans peakuuu ' 3! Ta + 26 Mg. PacuerHble 3HaueHnsi o603Have-
HbI TPEYroJIbHUKaMH.

3akwouyeHune

B peaxknuu '®!Ta + 2°Mg B LUMPOKOM /Mamna3oHe 3Hepruii noiy-
YeHbl 3KCIIEpPUMeHTaJIbHbie JaHHbIe IO CeYeHHAM (Xn)-peakuyil BIUIOTh
o x = 7. IlposeneH TeoperHuecKHil pacueTr C NMPUMeHeHHEeM CTATUCTH-
yeckoro rnoaxopa. IToxasaHo, 4To HCHONB3yeMblit METOJI, pacyeTa XOopo-
10 OIMHCHIBAET CEYEHMHS MCMNAPUTENBHBIX peaKLWH MOJIHOTO CIHUAHUA
B obnactu At-Po,

Jlutepatypa

. Sahm C.-C, et al. — Nucl, Phys., 1985, A441, p.316.

. AunpeeB A.H. u np. — fAnepnasa dusuka, 1989, 1.50, Boi1.9, ¢.619.

. Gaggeler H W, et al. — GSI-Bericht, 1989, No.29,

. Yeremin A V. et al, — NIM, 1989, A274, p.528.

. Yeremin AV, et al, — JINR Preprint, £E15-90-347, Dubna, 1990.

. Westmeier W., Merklin A, — Cathalog of Alpha-Particles from Radic-
active Decay. Karlsruhe, 1985, No.29-1,
7.Northcliff R.L., Shilling R.F. — Nucl. Data Tables, 1970, A7, p.233.
8. Zeldes N. et al. — Mat. Fis. Scr. Dan. Vid. Selsk 3, 1967, No.5.
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Kpatxue coobwenun OUAN N° 6{45]-90 JINR Rapid Communications No.6[45]-90
YOK 539.164 + 539.172.17

HOBBIE HYKJIMbI 22¢'227Np

A.H.Aunpees, [I.J1.Bornasos, A.B.Epemun, A.Il.Kabaueko,
O.H.Mansnues!, I''M.Tep-Axomax, B.W.Uenurun, 1l .lllapo?

C wucnons3oBaHHEM KkHHeMaTHueckoro cenaparopa BACHUJIMCA
HUIEeHTUGUIMPOBAHbI HOBBIE HM3O0TOIBI 226, 227Np | Nnentudukauus
HYyKJIMOOB npoBoaunack nocie “in-flight” cemapanum no HaGiniopeHuio
LETIOYKH HX Tocleayomux a-pacnagos. Mzoron 227Np 6bu1 nonyuen
B peakuun ~°Ne+ 209Ri. Misoron 226Np unenTHduMpoBaH B 1poaIyK-
Tax peakumii momHoro cmuanua 22Ne +209Biy 26 Mg 205 T) Jueprus
a -pacnaga 227Np: E, =(7680:20) k3B. lna 226Np OoOHapyXeHb! J1Be
a-maivm: E o, = (8000 +20) xaBu E , =(8060+20) xaB.

PaGora BeinosHeHa B JlaGopaTopum sanepHbiX peakuuit OUSH.

The New Nuclides 2261227 Np
A.N.Andreyev et al.

The neutron-deficient isotopes 26, 227Nphave been produced in the
complete fusion reactions and were identified after in-flight separation
with the kinematic separator VASSILISSA, followed by their implanta-
tion into a silicon detector and the observation of the genetic relation-
ships of subsequent a-decays. The isotope “27Np was produced in
the 22Ne +209Bj reaction, the isotope 226Np was produced in the
reactions “2Ne+209Bi and ®Mg+205T1. 227Np was found to
decay with E, =(7680 + 20) keV and for 2%®6Np two a-lines at
E,;=(8000 +20) keV and E;g=(8060 +20) keV were observed.

The investigation has been performed at the Laboratory of Nuclear
Reactions, JINR. )

B 3KCrepMMeHTaX MCNONb30BaJICA BhIBEJEHHBIH MYyYOK HOHOB
22Ne nuxsorpoHa Y-400 JIAP OUAMN co cpenHeit MHTEHCUBHOCTHIO
21012 vacr./c u sHepruamu (109 +1) MaB u (121 +1) MaB na mu-
wenu. Bpamawomasaca muuens 13 209Bi TomumHoii 0,32 Mr/cM?  6bI-
JlAa M3rOTOBJIeHA METOAOM BAaKYYMHOI'O HAMbUIEHHA HA MOIJIOKKY
U3 aTIOMHHUA ToiumeEoM 1,6 mr/cMm?. flopa ormaum, BbUIeTeBLIHE

YUncruryr adepubix uccaedosanuii AH ZCCP, Mocka..
2GSI , Darmstadt
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M3 MHIIEHH, OTAEIATUCh OT MOHOB IyYKa M NMPOAYKTOB peakLuii nepe-
Iauy C MOMOIIBI0 3JIeKTpocTaTHyecKoro cenaparopa BACUJIMCA /! 2/
M IoCjIe MPOXOXKIEHMA HOBYX LIMPOKOAINepPTYpPHbIX BPEeMAINPOJIETHBIX
LeTeKTOpOoB C TOHKUMH (30 +40 Mkr/cM#?) [UleHKaMy MMIUIAaHTHPOBa-
JIUChb B MOJIYIIPOBOOHUKOBBIA [1€TEKTOpP, H3TOTOBJIEHHbIA MeETOHOM
IUIaHAPHOM TEeXHOJIONMH, oblueil riowanelo 35 cM?, pa3jeneHHbI
Ha 8 He3aBHCHUMBIX NoJjioCc. 3PPEeKTUBHOCTh Cerapalry OJ1d NPOAYKTOB
(xn)-kaHala peaKLUHWH HU3MepAJach 3KCIIEPUMEHTAIbHO B peaKUHAX
“2Ne+ 197Ay , 03t W i pasuanace (2,9 +0,2) %. C ucnosb30BaHHEM OX-
naxkaeHusa o0 265 K sHeprernueckoe paspelieHne NeTeKTopoB ObUIO
He xyxe 25 k3B ana  a-yacruu c 3Heprueit 7+ 9 MaB. [Ina namepenunsa
Goictpbix (T, /o < 50 MKC) mocienoBaTenbHBIX q-pacnanoB MPUMeHA-
nack cucrema u3 AByx ALIl. 3HaueHUA 3HEPruUM g-pacnafoB OJIA U3-
BECTHbBIX HY KJIMAOB Gpanuch U3 paboThI / 3/,

9KCcnepHMeHTaJlbHble pe3yJIbTaThl

UpenTnduxanunsa HYKIWOOB IPOBOAWIACH METOOOM a- a -KOppe-
JAUMK (CM., HarpuMep, /4/ ) . IlonyyeHHOe 3HayeHHe 3HEPruM g -pac-
nmaga ana 22'Np xopoulo COBMajaer C pe3ysbTaTaMH HalUMX IepBbixX
9KCMEPUMEHTOB M0 MAeHTH(PUKALHUH 22TNp , M3noxeHHbIMH B pabo-

e/%/ . Usoron 22'Np upeHTHGOMUMpPOBAH MO XOPOLIO BbUIETEHHBLIM
KOPpEeNAUMAM  a-IMHUK C 3Hepruen E, (M) = (7680+£20) k3B, c a-
JMHUAAMM JOYEPHUX NpolayKToB: 223Pa, 219Ac u 21!5Fr. Ha pucyHke

N d 304 Y Y T T 1 RARBERSARS
] 227 ]
i Np p
14 :
201 223 ;
] Pa ]
] I 219 215 219 215 ]
101 Ac Fr Ac+ Fr]
E E
l y [

9500 8000 6500 9000 9500 10000 175830 wioo

OHeprus, k3B
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NpHUBeIEeH pe3yJIbTaT KOPPEeIALMOHHOIO aHaJIN3a IJIA MaTepUHCKOro Al-
pa 2%"Np BO BpeMeHHOM okHe 0 — 25 Mc. OG1iee YKUCIO 3aperucTpu-
pPOBaHHbIX a-paclnajioB, NPHUMIUCAHHBIX 227Np , npu OBYX 3HAUEHMAX
3HEprMM Mmy4yka, coctaBwio 120 cobbiThit, 13 HUX — 70 coObITHi MpH
E(*™Ne) = (109+1) M3B nHa muwmenu. Ilepuon nonypacnana no4epHUX
a-aktuBHocTelt T; /o =51 Mc xopoulo coBnajsaer ¢ W3BECTHHIM IJA
223Pa HMMnynechbl, MMelolye 3Hepruio B Avana3oHe 17 —18 MaB,
Mbl MHTEpPIIPEeTUPYEeM KaK pe3ysibTaT MOJHOIO WIH YaCTUYHOTO CYMMH-
pOBaHUA MoYepHuX nponykrtos: 21%Ac u *1oFr .
Hsoron 22Np 6bln monyyed B peaxuuu 22Ne + npu
E( ®2Ne) =(121+ 1) M3B Ha Muuieny ¥ MIeHTUGHULUPOBAH 1O KOpPpeA-
LIMAM C H3BECTHbIM JOYEpHUM IMPOAYKTOM — Rldpe (E, =8,42 MaB,
T1/2 =5,0 mc). OOGHapyXeHbl nBe q-IMHMM C O3HepruAmH E =
= (8000%20) xeBu E , = (8060 +20) k3B, aBnAwIIMECA MaTepHUHC-
KHMM B LeNOYKe g-PacnaloB, IPUBOIALIMX K fouepHeMmy Anpy <L4Fr.
OOl11ee YHCIIO KOppenAuud cocTraBisfAeT Ansad E al(M).—.(SOOO +20) k3B
E, (D) = 8420 kaB 11 coGbituit u mna E;,(M)=(8060+20) xaB —
E (D) = 8420 k3B Taxxe 11 coObiTuii. Ilepuon nonypacnaga iA
a'mx KOppeJALMiA, U3MepeHHbII MeTOIOM  a- a-KOPpenAuuid, paBeH
Ty/o= 8*4 MC 4 HaXOOUTCA B COlJIaCHHU C CYMMOHM MepHOIOoB IIOy-
pacniana fouepHux mpomyktoB (222Pa+®18Ac.?MFr ). Takum o6-
pa3oM, 3TH KOppeJAUMH MOryT ObIThb NPHUMNHCaHbl pacragy H3OTO-
na 226Np M ero IouYepHUX npoayKToB. Kpome 3TOro, sapeructpupoBa-
Hbl KOppeJAlWUM C neproioM I0Jj1ypacrnana T1 o =2 5“13 g MC Mmare-
PHHCKHX a-IMHMA a, U a, C JOYEPHUMH a-pacrmaziamu C 3Hepruei
B nuana3oHe 8,5 +18 M3B, kotopbie MbI CBA3bIBaeM C MOJIHbIM HJIH ua-
CTUYHBIM CYMMHpPOBaHHEM HMIIyJIbCOB OT g-pacnaiga AOYepHHX Ipo-
AyKTOB: °2%Pa u *185c,

Hsoton 228Np Obul HMOEHTHPUUUPOBaH TaKXXe B peaKUHH
26Mg +29°T] npu anepruu E ( 26 Mg)=(142 t1) MsB Ha mMuiIeHH.
MeToaoM a- a-KOppenAuui ObIIM MOJIydYeHbl [aHHble, aHaJIOrHYHbIe
maHHbIM 1A peakuuu <2Ne +209Bi | O6miee umcino xoppenAuMit
a, - 214Fr papHO 2 cobbITHAM, a, - 214 Fr— 3 CcOGBITUAM.

Tak KakK CpegHHI MHTEepBa1 MEXIY NMPUXOIOM slep OTAaYH B nie-
TeKTOp B HALLUX 3KCcMepuMeHTax cocraBnan = 0,1 ¢ 1 OblJ1 CpaBHUM

209 Bi

C oXMIaeMbIM MepHOZIOM monypacnana ana 228+ 227Np (T ( 226 Np) =

= 56 mcu T o( 22TNp)=2cC /8/), To MBI He TIPOBOIMIIN M3MepeHuUs
NeprHoaoB Mojypacnana AJiA 3TUX U30TOMNOB.
B Tabnuue npuBedeHbl 3HaueHWA Q  -BeJIMYMH IUIA HU3OTONOB
228, 2"7Np B CpaBHEHUH C JaHHBIMH cicremarnk - 8:8/ u  Tabmun
mace / 7.9/
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Tabauya

Q o “BEJMUMHEI, M>B

Anpo
Hawmn /6 / K /8/ /9/
pe3yJIbTaThl
226y 8,15+ 0,02 7,91 8,17 8,35 7,92
P 8,20 +0,02
22TNp 7,82+ 0,02 7,46 7,18 7,95 7,36

TTonepeunsie ceyeHusa obpasosaHusa cocraiAwT (70+40) H6 npu
sneprun E (%2Ne)=(121+1) Ma3B ana 226Np u (0,3%0,15) M6 mna
22TNp mipu snepruu E (22Ne)=(109 £1) MaB.

[Toclie MOATOTOBKH 3TOr0 MaTepuala K Te4aTH MblI TOny-
UM coobuenue /19 uro B peakuun 209Bj 4 22Ne mpu E =
- 121 M5B Habmopanuch OBa a-uanydarensa ¢ E , =(8044+20) 3B,
Ty/p =318 mcu E, = (7680£20) 3B, T/ =(510 £60) Mc. 9!
2-aKTHBHOCTH GbLIM MpHUIMcaHbl a-pacragam  228Np u 227Np , coort-
BETCTBEHHO.
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le COCTOAHMA, BO BCeX BapHMaHTax Mojenu ynpyroro
CBA3BLIBAIOTCA C BO030yXIeHHeM TOPOMIAILHOro I10JA
. kosebanuit. Cyia MO MMEWIMMCA 3KCIepUMEHTAIbHBIM
MHUKPOCKONHAYECKOMY aHaIN3y, AaHHOMY IJIA 27 -pe30OHaH-
OT MEeXaHU3M ABJIAEeTCA MPaBUIbHbIM.
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