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H HKHTHY 4>. H /lp. ,ll,1 - 10914 
K sonpocy o S -sonHe B 11 

4He -pacceSIHHH 

noK838HO, 4TO npH ~a30BOM aH811H3e 11 
4
He -pacceSIHHSI TpaeKTOpHSI 

S -B011Hbl Ha nnarpaMMe ApraHa nneT no qacosoli cTpenKe TOllbKO npn 

HH3KHX 31!eprHSIX (110 -J()() M3B), 06pawaeTCSI BHHM8HHe H8 TO, 4TO 

B pa6oTe <J>,EHHOHa H np. ae11810TCSI HenpaBHllbHble BbiBOilbl 0 noseaeHHH 

8 -A011Hhl. 

PaGoTa Rt.monneHa B flaGopaTopnn SI!lepHbiX npo6neM OHHH. 

Coo6uteHBe 061oeJlBHeBHOrO BHCTBTYT& •AepHWX BCCJieJIO-H&I. JJ.y6HA 1977 

Nichitiu F. et al. ,ll,l 10914 

On S -Wave in "
4He -Scat t e r i n g 

It is shown, that in the phase shift analysis of 
rr 

4He -scattering the S -wave shows a clockwise trajectory 
in the Argand diagram only in the low energy interval 
(up to -100 MeV). A special attention is given to the 
fact that in the paper by. F.Binon et al. the incorrect 
conclusion about the behaviour of the S -wave has been 

drawn. 

The investigation has been performed at the 
Laboratory of Nuclear Problems, JINR. 
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K uacTOHJ.UeMy speMeuu uaKonunocb Mnoro 3KCnepu

MeHTaJibHbiX .U.aHHblX no .U.HdKi>epeHl.J,HaJibHblM H llOJIHblM ce

lJeHHHM ynpyroro n 4He- pacceHHHH, H no3TOMY 6biJIH C.U.e

JiaHbl nonbiTKH BblllOJIHHTb liJa30BblH auaJIH3, KaK 3aBH

CHJ.UHH I 1.2/, TaK H ue 3aBHCHJ.UHH OT 3Hepruu/3,4,5/. <l>a3o

BbiH aHaJIH3 llOJie 3eH He TOJibKO C TOlJKH 3peHHH noJiylJeHH.H 

.lJ.HHaMH'IeCKOH HHiiJopMal.J,HH, KOTOpyiO MO)f(HO H3BJielJb H3 

MO.U.eJibHO"He3aBHCHMblX BbllJHCJieHHH, HO H C TOlJKH 3pe

HH.H JIYlJlllero Bbi6opa H nOHHMaHH.H MO.U.eJibHO- 3aBHCHMblX 

paclJeToB. 

XoTH pa3JIHlJHbie Mo.n.enu nuou- H.n.epuoro pacceHHH.H npu

BO.li.HT K ,lJ,OBOJibHO 6JIH3KHM CelJeHHHM, OHH MOryT npHBeCTH 

K CHJibHO pa3JIHlJaiOJ.UHMC.H ua6opaM liJa30BblX C,lJ,BHrOB. 

B pa6oTe /2/ noKa3auo nose,11,euue napu.uaJibHbiX sonu, 

llOJiylJeHHblX npH 3aBHCHJ.UeM OT 3HeprHH 4Ja30BOM aHaJIH3e 

H npH BhllJHCJieHHHX no onTHlJeCKOH MO.U.eJIH C HCnOJib30Ba

HHeM noTeHu.uana KuccnHHrepa H noTeHu.uana c nannacua

HOM. 113 CpaBHeHHH pe3yJibTaTOB HCHO, 'ITO HaH60Jiee 'lyB

CTBHTeJibHWM K MeTO.lJ.HKe Onpe,LI,eJieHH.H OKa3aJIOCb no Be

,lJ,eHHe S - BOJIHbl. 3Ta BOJIHa, noJiylJeHHaH npH 3aBHCHJ.UeM 

OT 3Hepruu 4Ja3oBoM auaJIH3e, ua ,lJ,HarpaMMe ApraHa H,lJ,eT 

no TpaeKTOpHH no lJaCOBOH CTpeJIKe TOJibKO npH HH3KHX 

3HeprH.HX /,11,0 ~ 100 M3B/, a ee o6mee noBe,11,euue OlJeHb 

6JIH3KO K paclJeTHOMY, noJiylJeHHOMY npH HCnOJib30BaHHH 

onTHlJeCKOH MO,lJ,eJIH c noTeHu.uanoM Kuccnuurepa. 

B ne,11,asuo noHBHBllle:ic.H pa6oTe /5/ 6biJI BbmonueH He 

3aBHC.Hll.I,HH oT 3Hepruu 4Ja30BbiH auaJIH3 rr -
4 

He - pac

CeHHH.H, KOTOpblH npHBO,lJ,HT K ,11,pyrHM BblBO,l],aM 0 noBe.U.eHHH 

S -BoJIHbi. ABTOpbi 3TOH pa6oTbi nony'IHJIH TpaeKTopuro 

,lJ,BH)f(eHH.H ,11,11.!1 S "BOJIHbl no lJaCOBOH CTpeJIKe BnJIOTb ,11,0 

260 M3B, H 3Ta Tp~eKTOpH.H nepeceKaeT MHHMYIO OCb 

ua .n.uarpaMMe Apraua npu 3Hepruu OKono 165 M3B. 
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Ouu $HTHpoaanu 3KcnepuMeHTanhHbie ,IJ,aHHhie <l>opMynoii 

da 
d!1-~\fc 

-2iO f I 2 
-1 e . N ' /1/ 

r,IJ,e f c - KynouoacKaH aMnnuTy,IJ,a, o - "4>a3a lieTe" H 

f N- H,ll,epHaH aMnnHTy,IJ,a, napaMeTpH30BaHHaH B BH,IJ,e 

kat t -R2t/6 t 
f = ---

0
- (i -1 p) e 11 (1 - -). /2/ 

N 4rr j t j 

flapaMeTphl H3BneKaiOTCH npH $HTHpOBaHHH 3KCnepHMeH

TanhHhiX ,IJ,aHHhiX. 4T06hi nonyl.fHTh $a30Bhie C,ll,BHrH, aBTOphi 

3TOH pa6oThi pa3naranu aMnnHTY.IJ.Y /2/ B PJI.Il. no nonHHo
MaM Jle)l(aH,Il,pa: 

1 
f =-2(2f+l)f .p (cosO) 

N k e e /3/ 

C nOMOll.lhiO rpOM03,1J,KHX Bhll.fHCneHHH. 

MLI 6onee npocThiM nyTeM noBTOpHnH "peKOHCTPYKU.HIO" 

$a30BhiX C,ll,BHrOB, HCllOnh3YJI HX ony6nHKOBaHHbie napa

MeTphl B ypaBHeHHH /1/. 4HcneHHO HHTerpupyg BenH1.fHHY 

f p 
k t 1 
- /f (cos0)·P 11 (cosO)d(cosO), 
2 · N r 

-1 
/41 

Mhi nonyl.funu Te )l(e caMhie pe3ynhTaThi ,IJ,nJI Bcex Bonu H 

npH BCeX 3HeprHJIX, 3a HCKni01.feHHeM S -BonHhl npH 180, 

220 H 260 M :JB. llpu 3THX 3HeprHJIX Ref p = 0 < 0 H 

lm f f = O >0,5 H, TaKHM o6pa30M, COOTBeTCTBYIOll.lHe TO'-IKH 

,IJ,On)I(Hhl 6hiTh pacnonO)I(eHhl BO BTOpOM KBa,ll,paHTe Ha ,IJ,Har

paM Me Apraua /a He B nepBoM, KaK B pa6oTe /5/ I. HcnpaB

neHHhie 3Ha1.feHHJI $a30BhiX C,IJ,BHrOB ,IJ,ml 8 - BOnHhl npH 3THX 

3HeprHJIX .IJ.OmKHhi 6hiTh (80 - 90)0
, r,IJ,e o0 - 3Ha1.feHHe $a3hi 

S-BonHhi, ony6nHKoBaHHoe B pa6oTe /5/ /npu o6hi1.fHhiX 
> > I ycnOBHJIX o p < 0 npH Ref p < 0 , a 17 0 ocTaeTCJI 6e3 

H3MeHeHHJI. 

Ha puc. 1 noKa3aHo "peKoHcTpyupoaauHoe" .ll.H<l><t>epeH

li.HanbHoe cel.feHHe ynpyroro rr- 4 He -pacceJIHHJI npu 

220 M:JB /B.IJ.epHaJI aMnnHTY.IJ.a B3JITa no <l>opMyne /3/ I. 
flyHKTHpHOH nHHHeii npe,IJ,CTaBneHO .IJ.H<l><t>epeHli.HanhHOe Cel.fe-
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Puc. 1. PeKOHcmpyupoeaHHOe ou¢¢epeH~UQAbHOe ce~eHue 
rr- 4 He- pacceJIHUJI npu 220 M:JB. flyHKmu'fHaJI KpuaaJI -
C HenpaBUAbHO onpeOeAeHHOU 8 - 60AHOU "CJ/ , cnAOWHQJI 
KpUBQJI - C ucnpaeAeHHOU S- BOAHOU. 

HHe, Bhll.fHCneHHOe C HCnOnh 30BaHHeM 3Ha1.feHHJI S - BORHhl 

H3 pa60Thl /5/ (8 0 = 15,5°), a cnnOlUHOH nHHHeH - cel.feHHe, 

nonyl.feuuoe c ucnpaBneHHhiM 3Ha1.feHHeM S -aonHhi (n
0

=-74,5°). 
Bee ,ll,pyrue $a3hi He 6hinH H3MeHeHhl. 

Ha puc. 2 noKa3aHa ,IJ,HarpaMMa ApraHa ,IJ,nJI S -BonHhi 

B 11-
4 He- pacceJIHHH. HcnpaaneHHaJI TpaeKTOPHJI 3TOH 

BonHhl I cnnornHaJI nHHHJI/ He nepeceKaeT MHHMYIO och 
H HaXO,IJ,HTCJI B XOpOlUeM cornaCHH C 06ll.lHM noBe,IJ,eHHeM 

S- BORHhl, nonyqeHHhiM B HalUeM paHee ony6nHKOBaHHOM 

3aBHCJill.leM OT 3HeprHH $a30BOM aHanH3e /1,2/ 
0TCIO,IJ,a BH,IJ,HO, 'ITO BhiBO,IJ, aBTOpOB pa60;hl / 5/ OTHOCH

TenhHO "nepaoro" yKa3aHHJI Ha o6pa3oBaHHe BHYTPH B,ll,pa 
4He pe30HaHCa tl 33 JIBRJieTCJI CRHlUKOM CHRhHhiM - H He 

TORhKO noTOMy, 'ITO TpaeKTOpHJI 8 -BonHhl He nepeceKaeT 

MHHMYIO OCh. 
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Puc. 2. J(uazpaMMa ApzaHa OAJI S -,o/lHbl. IlyHKmup1taJI 
KpU6QJI - Henpa6U/lbHQJI mpaeKmOpUJI /5, Cn/IOWHQJI KpU8QJI -
ucnpaeAeHHaJI mpaeKmopuJI. 
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