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AepaMeHKO C.A. 11 AP· 

T ononorw1ecK11e xapaKTep11crnK11 peaKu1111 nepeJapAAKl1 

1-l ➔ 3 
He Ha AApax HeoHa 11 MarH11A np11 9 r::18/c 

f 

P1·91-240 

BnepBble B 411-re0Merp1111 11ccneAOBaI1l1Cb peaKU1111 nepeJapAAK11 penA· 

rne11CTCKl1X 110HOB Ha AApax. B CTp11MepHO~ KaMepe cneKTpOMerpa rll16C 

Japerncrp11poeaHo 1 10 co6b1rni1 
3

H + Ne -• 3 He + ... 11 1691 co6b1rne 1-l + Mg·• 
3 ' 3 

·• He + ... np11 11Mnynbce H oKono 9 r::18/c. AHan113 rononorw1ecK11x xapaK-

rep11cr11K 3Tl1X C06blT11'1 Aaer HOBble Cl1flbHble apryMeHTbl B nOflbJY cyw.e• 

CTBeHHOH pon11 lqlcpeKTOB KOflfleKTl1BHoro BOJ6y>K,!l,eHl1A AeI1bTa•11Jo6apbl 

B peaKU11AX nepeJapAAK11. 

Pa6ora BblnOflHeHa B na6oparop1111 BblCOKl1X 3Heprn~ 0111 A 111. 

Coo611.1erne 061.enm,ettHoro KffCTHTyTa RAepttblX HCCJle.tlOBaJ-lHiL .!ly6tta 1991 

nepeeoA n.H.6a 6aw 

Avramenko S.A. et al. Pl-91-240 
Topological Characteristics of the Charge Exchange 

Reaction 3H · • 3He on Neon and Magnesium Nuclei at 9 GeV/c 

For the first time the charge exchange reaction of relativistic ions on 

nuclei was investi~ated using 411 ·geometry. 110 
3 

H + Ne • 3 He + ... events and 

1691 
3

H + Mg ·• He .,. ... events were registered in the streamer chamber of the 

spectrometer GIBS at a 9 GeV /c momentum of a 3 H beam. The analysis of the 

topological characteristics of the events (number and charge of secondary 

particles) gives new strong arguments in favour of a significant role of the 

effects of collective excitation of the delta isobar in charge exchange reactions. 

The investigation has been performed at the Laboratory of High Energies, 

JINR. 

Communication of the Jomt Institute for Nuclt>ar Research . Dubna 1991 
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B npoBe,l{eHimx ~ .[ly6He H CaRJie SKcnepHMeHTax (cM.,Ha~ep, 

;r:5/) HCCJie,n;oBaJIHCb m.myJibCHO-yrJIOBble pacnpe.neJieHlffl SI,D;ep TpHTIIB, 
· 3 3 _ o6paaoaaBIIIHXCH B peaKUIDI nepeaapSI,D;KH He+ A .. ~+ ••• Ha paaHLIX 

smpax H npH paa.1IWrnhlX 3Hepnrnx. 8TH 3KcnepweHTI,J noKaaaJIH, 'l:ITO 

•. ocHOBHoa BKJia,n; B ceqeHHe nepeaapSI,D;KH ,n;aJDT npo~eccu c o6paaoaaHH~M 

.1{8JlbTa-H806apH B smpe-MHIIIeHH. IlpH 3TOM IlOROEeHlffl H DmpHHY IlHKOB B 

m.myJibCHOM·cneKTpe TpllTOHOB, COOTBeTCTBYIDIQHX BO36~eHHID .l{enbT8-

H8O6apb1, paaJIH'IIHY B pea~Hx nepeaap.fl)UGi Ha ao.nopo.ne H Ha SJ,D;pax c 

A?: IO. YllCe Ha .pamieM 3Tane :u:ccne,n;oaaml0 aBTOpbl pa6om /3/ 

Bb1CKa8aJIH I'HIIOTeay O BO3MOmIOA CYil{eCTBeHHoa po.lIH aiw,eKTOB 

KOnneKTlfBHOro BO86yx,neHHH ,n;eJibT8-H3o6apu B SJ,D;pax ( B '1:18CTHOCTI!, 

BO8MOlKHO o6pa3OBaHHe 11H8OSI,D;ep" - CM, /6,7/). IlO3.ztHee B pSI,D;e pa6OT 

/4,8,9/ 6b1JIO IlOKa8aHO, qTo HMnYJibC~ cneKTp TpHTOHOB B pea~ 

-3He ► 3H Ha ao.nopo.ne y.naeTcH onHcaTb imonHe y,noaJieTBop11TeJibHO B 

paMKax uo.neJIH o.ztHormoHHoro o6ueHa. B pearunmx Ee nepeaapSI,D;KH Ha 

smpax pacqeT~ cneKTp TpHTOHOB, nonyqe~ B npe,zmoJio:iiteHHH, qTo 

pea~H npOHCXO,l{HT Ha KB88HCB060.ItP.l,IX HYKJIOHax .impa-Mm!leHH, 

cYil{eCTBeHHo OTJIH'l:laeTCH OT aKcnepHMeHTanLHoro cneKTpa. B pa6oTax 

/9,IO/ 6HJIH,C.l{eJI8Hl,l nepBble IlOilblTKH yqeCTb B pacqeTe B88JIMO.l{eAcTBHe 

,l{eJibTa -H8O6apl,! C HYKJIOHaMH SJ,D;pa-1,mmeHH. O.ztHaKO ,D;OCT8TOqffO 

O.ztffO8H8qffOa HHTepnpeTaQHH 3KCnepm.teHTBJII:,~ ~aKTOB TeopHH IlOKa 

,1{8Tb He MOllCeT (CM.,Hanpm.tep, /II/). 

HaMH B H8CTO.1Illlee BpeWI ae.neTCH o6pa6OTK8 MaTepHaJia no 

HCCJie,l{oBamm pea~ 3H +Mg .. 3He + ••• H 3ff +Ne-+ '3ne + ••• 

IlpH 9,I raB/c. rJiaBHOe OTJJK!m:e OT npeAJJ18CTBYl0iltHX HHKJIIJ3HBHb1X 

9KcnepHMeHTOB /I-5/ 8aKJIIDqaeTCH B B08MOJIIIOCTH no.nyqeHHH .neTanbHOa 
r 

HHil>opwai:nm o xapaKTepHcTHKax aapma:eHHblX qacT1nt, conpoaoE,Ita~ 

8hMlUilit'Unhin 1,mcnrry1 \ 
. ru:-!;;m,lK ili,C.:1~,l.1.0.B!iUUU 
i 6HS!iMOTEHfo. 



npon;ecc nepe3apH,IUW. Ha HH!llopMaTHBHOCTb. H B8lKHOCTb T8KHX 

3KCil8p1™eHTOB o6pamaJm BHIWamte aBTOpll pa60Tll /I2/. 

3KcnepIDA8HT npoBO,IJJ!J1CH Ha YCT8HOBK8 rMBC, pacnoJiomeHHofi Ha 

n~Ke M8WJ8HHOrO BUBO'A8 CHHXp(}(J)a30TPOH8 JIB3 OIDili. 0CHOBHOfi · 

perHCTPHpYIOillBR qacTbID YCTaHOBKH HBMSTCH CTpHMepHaH KaMepa C 

qyBCTBHT8J1bHhlM o6~eMOM 2xix0,6 M. pacnOJ10E8HH8H B MarHHTHOM noJie 

HanpmKBHHOCTbID OKOJ10 0,9 TJI H HanoJIHeHHaH HBOHOM npH aTMOC!llepHOM 

'A8BJ18HHH. IlOCKOJ1bKY Henocpe'ACTBBHHOe ycKopeHHe MBP TpHTHH 

conpmKeHO C cepb83Hbll.lli TSXHffqSCKHMH npo6J1eMaMH, Mb1 HCnOJ1b30BaJm 

BTOpH~ TpHTHBBhlfi nyqoK~ B CHHXpallla30TPOHe YCKOpHJmCb H.rq>a 4He 

'AO lOOIYJ1bCa I2 rsB/c. IlOCJ18 BUBO'A8 H3 CHHXp()(J)a30TpOHa nyqoK 

nona'AaJ1 Ha MHJII8Hb H3 noJmCTHpOJ1a TOJIIllHHOP. OKOJ10 3 r/cM2 • BCH 

nocJI8'AYJOill8H qacTb KaHaJia MHHOR OKOJ10 IOO M, BKRroqaJOillaH TPH 

noaopoTHUX M8rHHTa H C8Mb 'AY6JieTOB RHH3~ H8CTpaHB8JI8Cb Ha --

' _TPaHcnopTHpOBKY OM038PMHUX qacTHD; C lOOIY J1bCOM 9 rsB/ C. IlpoaepKa 

COCTaaa n~Ka noKa3aJ1a, qTo IlpHMBCH K TpHTHID B nyqKe. npeHe6pellCHMO 

MaRU. Cpe~ lOOIYJ1bC H'ABP TPHTHH no npoBB'ABHHllM H3MepeHHHM paaeH 

9, IO ± o, 06 rsB/ c • IlOJIHaH DIHpHHa HMilY JlhCHOro pacnpe'AeJieHHH Ha 

noJIOBHHe BNCOTH - OKOJIO I rsB/c. MarHHeBaH MHIII8Hb YCT8H8BJIHB8J18Cb 

BHYTPH qyaCTBHT8J1bHOro o6~eMa CTpHMepHoR KaMepu npHMepHO B 60 CM 

OT BXOMOro OKH8. TaKoe pacnOJIOEeHHe MHIIIBHH n03BOJIHJIO 

pent:CTPHp0B8Tb BTOpffqHU8 sapSDKeHHUe qacTHn;u npaK~eCKH B 

4~-reoMeTpllli. CHrHaJ1 3anycKa Ha KaMepy nO'A8B8J1CH B Tex CJiyqaHX, 

KOr'Aa cqeTqffKH TpHITepHoR CHCT8Mbl, pacnoJio•eHHUe 38 KaMepoR, 

pent:CTPHpOBaJIH qacTHD;Y c sapMOM 2. CqeTqffKH HMSJIH pa3Mep 

n 
u 

25x40 CM. H pacnoJiaraJIHCb 38 MarHHTOM Ha paccTOHHHH OKOJIO 5M OT ( j. 
MHIIIBHH. OilHCaHHe TPHITBpHoR CHCT8Mbl npHBB'ABHO B pa6oTe /I3/. 

IlpH npocMOTPB llloToMaTepH~Jia CJIYqaH nepe3apH,IUW 3H ➔ 3He B 

~ 

MHIIIBHH H B ra3e KaMepN OT6Hp8JIHCb BH3Y8JlbHO no CKa'tlRy IlJ10THOCTH 

noqepHBHHH TpeKa B TOqKe B38HMO'A8RCTBHH. IlpOBB'ABHHhle H3MepeHHH 

n~~TBep,IJJ!JIH BNCOKYID H8'A8l!HOCTh 3TOR IlpOD;B'AJPU • .R,l\pa 3H (~ 9 rsB/c, 
3

He <~ 4,4 rsB/c Ha 8,IJJ!HHizy 38pMa), 'ABRTOHU ( ~ 6 .rsB/c) H 

IlpOTOHll ( ~ 3 rsB/c) YBepeHHo p83'A8MIDTCH no KpHBH3H8. TPBKa B 

M8rHHTHOM noJie (ToqHOCTb H3MepeHHH HMilYJibCa 3He OKOJ10 2%). 

B T86JIHn;e npHBe~eHU 'ABHHlle O TOilOJ10I'HH Co6NT~. T.e. 0 qffCJle 

qacTHD; C OTpHD;8T8J1bHblM (N_) H noJIO~TBJlhHblM (N+> 38PH'AOM, 

conpoaolll'J{aJOJitHx npon;ecc nepe3apH,IUW Ha H.rq>ax HeoHa H MarHHH. 

N - N+ 

0 0 

I 0 

I I 

I 2 

I 3 

I 4 

I 5 

0 I 

0 2 

0 3 

0 4 

2 0 

2 I 

2 2 

Bcero 

Ta6JIHn;a 

qffCJIO C06NT~ 

Ne Mg 

- 673 

36 568 

I3 I32 

IO 24 

4 7 

4 I 

I 0 

24 212 

6 52 

2 7 

0 I 

I 5 

0 7 

0 2 

IIO I69I 

3 

cpe~ HMilYJlbC 
3He (Mg) (rsB/c) 

8,915 ± O,.OI5 

8,735 .± 0,0I6 

8,562 ±0,042 

8,803 ±0,026 

8,639 :t o, 064 



JrJm HaH6o.Jiee qacTO BCTpeqalOIIIUXCH TOnO.JIOI'lrn npHBeAeiru TaIOKe cpe~e 

m.my.JibChl 3He no C06h1TUHM Ha MarHHeao0 LOOIIeHH. Mbl He BKJIIOqunu B 

Ta6nney AaHHhle no quc.Jiy nepesapMOK B HeoHe, He conpoBolK,I{alOIIIUXCH 

HcnycKaHHeM ~yrnx (KpOMe renna) sapimeHHhlx qaCTHQ 

("0"-Tono.JIOrnH),nocKO.JlbKY sltxl>eKTHBHOCTb noHcKa TaKIIX C06blTirn MOJKeT 

saMeTHO OTnuqaTbCH OT 100%, a H3MepeHHH mmy.JihCa reJmH qacTO HMeIDT 

HH3KYID TO'l:IHOCTb H3-3a Toro, qTo ~Ha HX TpeKOB B 3Ha•mTe.JibHOM 

quc.Jie cnyqaeB Ma.Jia. 

CpaBHeHHe TOilO.JiornqecKHX xapaKTepHCTHK C06h1TKH Ha HeoHe H 

uarmm IlOKa3blBaeT, qTo Ha HeOHe AORR MHOrO.JIY'4:8BhlX C06bl~ 60.Jibme, 

'4:eM Ha Marmm. 3TO CKOpee acero o6~HCHHeTCH MeTO~'l:IeCKUMU 

npu-m:HaMM. MarHHeBaH Mllil.leHb MMe.Jia pasMepbl 30x60x9 MM H 60.JibmaH 

qacTb sapm«:eHHhlX '4:aCTHQ HcnapHTe.JibHOro .rrpOMCX0~~8HMH rrorno~a.nac1 B 

Heff. B HeOHe me npoTOHU C SHeprne0 3-4 MsB B 60.JibIIrnHCTBe C.Jiy'l:IaeB 

yaepeHHO perncTpMpyIOTCH. 

B Aa.JibHe:0meM Mbl 6YA8M c-m:TaTb Bee OTpHQaTe.JibHO sapIDKeHHhle 

qacTH[lhl 'JC--Me30HaMM ,a IlO.JIOl!CHTe.JibHO sapID!CeHHhle - npOTOHaMH (npu 

nepesapflAKe TPHTHH B reRiffi Ha KBa3HCB060AHOM HyKROHe o6pasoBaHHe 

'JC+ -Me30HOB AOJDKHO 6h1Tb CH.JlbHO IlOAaB.JI8HO), 

EO.JibWOff HHTepec npe~CT8B.i!H8T rpynna C06hlTHff, B KOTOphIX 

nepesapflAKa conpOBOJK,ll88TCH ncnycKaHHeM e~HCTB8HH00 qacTHQhl -

npoTOHa. ~OpMa cneKTpa n cpe~H _sHeprnH STHX npOTOHOB (OKO.JIO 80 

MBB) HBHO CBUA8T8.JlbCTBYIOT 06 HX HencnapHT8.JlbHOM npOHCXOJK,lleHHH. 

Ilepe3apHAKa 3H ➔ 3He C ncnycKaHHeM TO.JibKO npOTOHa npe~CK838H8 B 

TeopeTnqecKHX pa6oTax /5,I5,I6/. MCTO'l:IHHKOM 9TUX npoTOHOB 

HB.JIHIOTCH npOQ8CChl 6e3M830HH00 pasp~ ( tN ➔ NN) ~8.JlbT8-H3o6aphl, 

B036YJr,IteHH00 B ~e-MmlleHH. 0T.JIUque cpeAHIIX HMITYJU,COB re.JIHH B 

TOnO.JIOrHH C OAffHM npoTOHOM H B TOnO.JIOrHH C O,!UmM IlHOHOM (pasHHQa 

4. 

iii 
i~ 
! · 
r 

~ 
! 

68 ~ 30 MsB/c) IlOATBeplK,I{aeT _pacqeThl /I5,I6/, B COOTB8TCTBHH c 

KOTOphllm 6e3Me30HHaH pa3pflAKa Ae.JibTa-Hso6aphl ( tN ➔ NN) HBJIReTCH 

no KpafiHe0 Mepe OAffOff H3 npH'4:HH ynrnpeHHH H CMemeHHH ITHKa A8.JibT&

H306aphl B SKcnepHMeHTax /I-5/. B COOTBeTCTBHH C /I5,I6/ AO~ 

6h1Tb TaKJICe C.Jiy'l:IaH nepesap~. conpOBOJ!f,l{aIOllllf8CH HCilYCKaHHeM ~yx 

~~ffTpOHOB ( n°n ➔ nn, t-p ➔ nn}. B HameM sKcnep1weHTe TalW:e 

COC5h1THH AOJDKHbl nonaAaTb B TOilO.JIOI'HIO "0". Kpoue mu B STY TOnO.JIOrnID 

nonaAaIOT C.JIY'l:IaH KBa3HYTipyroa nepesap~ H C06h1TUH, B KOTOphlX 
. . 

Ae.JibTa-H306apa pacnaAaeTCH C o6pa30BaHHeM HeffTpa.JibHOro IlHOHa, ~O.JIIO 

KB83Hynpyrnx nepe3apMOK MOmIO OQ8HHTb no A8HHhlM pa6oT /I,5/ B 

C.JieMIOII!HX npeAITO.JIOE8HHHX: 

I. ~OJIR KB83Hynpyrnx nepesapMOK B pea~HX 3He + C ➔ 3H + •.• H 

3H + Mg .. 3He +·. • • O~HaKOBa. 

2. B HHTepBa.Jie HMITY.JibCOB 3He 7-II rsB/c AOJIR KB83HYIIPYI'HX 

nepesapMOK npH acex yr.Jiax nponop~oHa.JibHa AO.Jie KBasuynpyrux 

nepesapMOR nOA o0 • 

Bh1'4:HC.JI8HH8H B STHX Ilp8AflO.JIOmeHHHX ~OJIR KB83Hynpyrnx C06hlTIDl B 
3H +Mg .. 3He + ••. OK83h1B88TCH paBHOff (I2 ± 2)%, T.e. qI,IC.JIO 

KB83Hynpyrnx nepesapMOK B HaIIIHX ~aHHh1X COCT8BJIH8T 203 ± 35. 

B npeAITo.JioEemm, qTo peaKQHH nepesap~ nponcxo.zutT Ha 

KBa3HCBo60~X HYKROH8X ~a-MH!llem1, MOlltHO_ H8IlHC8Tb H30TOITHqeclW:e 

COOTHOmeHHH (CM.,HanpHMep, /II/), CBH3hlBalOIIIUe lillC.JIO C.JIYli88B 

nepesapMIW:, conpoBolK,llaromHxcH 1,1cnycRaHHeM 'JC-- 1,1 ?Co -uesoHoB. · t:J.Hc.Jio 

co6hlTIDl C HeATp8.JibHIDm IlHOHaJ.m, OQ8H8HHOe no BTm.t. H30TOfiHq8CKm( 

COOTHOmeHHHM, OKa3hlBaeTCH paBHhlM 130 + 230 B 38BHCJ.IMOCTU OT 

CTeneHH no~aB.JieHHH o6pa30BaHJ.IH A8Jll:,T8 -H306aphl B CHapMe 

~opMlf)aKTOpOM 3He. B03MOlltHOCTb mrre~pe~ .zutarpaw B OQeHKe He 

Y'4:HThlB8.JI8Cb. Bh1'4:HT8H Tenepb qI,{CRO KBa3HynpYI'lIX nepesapMOK H 

$ 



nepesap.imoK c ucnycKaHHeM He:RTpaJU,HWC nHOHOB us noJIHoro qJICJia 

c-061,1TH0 c TOllOJIOrHe:0 "0", Bll.ZtRM, 1JTO OCTaeTCJI eme OKOJIO 250 

co61,1TH0. BeCbMa BepOJITHO, 1JTO noJIBJieHHe 8TI!X co61,1TH0 o6yCJIOBJieHO 

ripo~eccaMH 6e3Me30HH~:0 pasp~ A0n ➔ nn H A-p ➔ nn /15,16/. B 

nom,sy sToro roBopHT H cpe,lUlfIJI Be.JllftUffia HMnym,ca remrn B rpynne 

co61,1TH0 c TonoJiome:0 "O", us KoTopo:0 HcKJIIO,:reHI,1 KBasuynpyme 

Co6I,1THJI (CM. pirn, lb) , Ha 8TOM pHCYHKe B rpa(pH,:recKOM BH,ne 

npe~cTaBJieHI,1 ~aHHI,1e Ta6~. Q - pasHOCTh cpe,mmx KHHeTH1JecKHx 
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sHeprirn TpHTHH ( 6,71 ±0,06 rsB) H reJIHJI ~JIJI co61,1TH:0 c pasHW.m 

TOilOJIOrHRMH. KaJK,no:0 TOilOJIOI'HH Ha pncyHKe COOTBeTCTBYeT T01JK8 ~ 

a6c~cco0 Q H op~HaTo:0, paBH0:0 1JHCJIY sapemcTpnpoBaHHI,1X co61,1TH:0 c 

~aHHo:0 Tononorne:0. Ha pncyHKe Ia npnae~eHI,1 ~aHHI,1e ns pa6oT /I,8/ o 

cneKTpe TpHTOHOB, o6pa3YJ()~iXCJI B pea~ 3He + C ➔ 3H + 

(m.myJibC reJIBJI 6,81 rsB/c). ConocTaBJieHHe sTHX ~aHHI,1X c Hamm.rn: 

~aeT HOBMe BeCOMble apry-MeHrn B Il0Jlb3Y Toro, 1JTO Ha6~eHHoe B 

/I-5/ cMemeHHe n pacnrnpeHHe nHKa o6ycJioBJieHo, no Kpa:0He0 Mepe 

qacTl:P:IHO' KOJIJieKTHBHMMH slfq)eKT8Mll, CBJI38HHI,1Mll C B036YJK.l\e~eM 

~eJibTa -nso6ap1,1 B npoMe~T01JHOM COCTOJIHHH. 

MM 6Jiaro~apHI,1 ~.A.rapeeay, C.M.EJrn:ceeBy, B.H.IDioseMQeay, 

ID.R,PaTHCY li E.A.CTpOKOBCKOMY 38 IlJIO~OTBOpHI,le ';~CKYCHH ll IlOJI03HI,le 

3aMe1JaHHJI, 

.IIMTepaTYPa 

I. A6JieeB B.r. H ~- R~. 1988, 48,27 • 

2. Contardo D. et al. Phys.Lett., 1986, B168,331. 

3. Ableev V.G. et al. In: Proc.Int.Conf. on Few Body Problems in 

Physics. Karlsruhe,1983. Vol.2,p.267. Edited by B.Zeitnitz. 

North-Holland Publ.Comp.,1984. ffil:CbMa B !8~. !984, 40, 35. 

4. Ellegaard·c. et al.Phys.Lett., 1985, B154, 110. 
l 

5. MJieeB B.r. n ~- R~. 1991,53,457. 

6. I'pmIIHH B.r. H no~ope~ M.M. OHRH, P-1508, )ly6Ha,I964. 

7. ReKcnH r.A., a co.: npo6JieMI,I coapeMeHHo:0 ~epHo:0 ~H3HKH. 

. M.: llay:im, 1972, c.5II. 

8. A6JieeB B.r. n ~- R~. 1987, 46, 549 • 

9, Dmitriev V., o.sushkov and C.Gaarde.Nucl.Phys., 1986, 

A459, 503. 

i 



IO. Chanfray G. and M,Erickson.Phys,Lett.,1984, B141,163. 

1I. Oset E., E.Shiino and H.Toki. Phys.Le~t.,1989,B224,249. 

12. E.lm:ceea C. M. M .np. Tpy~ 8 Mellt,eyHapo,IUroro ceMirnapa no 
~ 

npo6ReMaM (fm3HKM BNCOKMX 9Hep~. ,l{y6Ha, OHHH,~2-86-668,1986. 

I3. BeR:HKOB D.A. M .np. o.rurn:, PI-9I-2O6, ,l{y6Ha,I99I. 

I4. Ableev V.G. et al.In: Proc. Int. Syrnp. on Modern Developments 

in Nuclear Physics. June 27 - July 1, Novosibirsk, p.690. 

Edited by O.P.Sushkov. World Science Publ.Comp., 

Singapore, 1988. 

I5. rapeea_~.A. H D.R.Parnc.O1'1Rli1, P2-89-8O5, ,l{y6Ha,I989. 

F.A.Gareev and Yu.L.Ratis,in: "Proc. Int. Workshop 

on Gross Properties on Nuclei and Nuclear Excitation", 

p,232. Edited by H.Feldmeier. Darmstadt, 1990. 

Yu.L.Ratfs, E.A.Strokovsky, F.A.Gareev and J.S.Vaagen. 

Scientific Techn. Report 1991-11 , Bergen, 1991. 

I6, Gareev F.A. and Yu.L~Ratis.JINR,E2-89-876, Dubna,1989. 

PyRonMCb nocTynMna B M3~aTe~bCRMH OT~en 
29 MM I99I ro~a. 

8 

- I 


