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11Mnym.caoe npa6naJKeHHe B ~r3 He -ynpyraM pacceBBHB 

PI - 8236 

PaCCMOTpeHQ paCC8HHHe DHOHOB H8 SlApe 3 He B HMnynJ.CHOM npa-
6nHlK8HHH. 11cnom.3oBaH MeTOll napuaam.H&IX sana a B3HTbl cjla3&1 cao6a.aaoro 
11N -pacceHHHH. Pac'leT&I H napaMeTpH38UHH Cllenaa&J 11n51 axcnepaMeH

Tam.H&lx ll8HH&IX npa aaepraa 98 MaB. B xaq:ecrae napaMeTpoa BtaRTbl TPH 
aena'ilHHbl: R 1 a R 2 - .aaa pall&yca BApa 3 He ,cooraeTCTBYJOIIlHe ,aayM 
pa3nH'IHbiM SlllepHbiM c~JopMcjlaKTopaM araro $Ulpa, a TaKllte cjla3a aonabl p 33 , 
nony'leHO ,QOCT8TO'IHO xopowee ODHC8HHe SKCDepHM8HT8nloHblX ll8HBbiX. 

Coo&aeHIIe 061.e.tonteHHOro HHCTHTyT8 Jl,llepHIIIX IICC.IIe.llOB8HIII 

,lb6H8, 1974 

Gheorgescu C.,Mihul A., Falomkin I.V., 
Shcherbakov Yu.A. 

Impulse Approximation in the Elastic 11
3 He 

Scattering 

. PI - 8236 

. The 11 3 Hescattering has been considered in the impulse 
approximation. The partial wave method has been used and 
the phases of f-ree "N scattering have been taken. The 
calculations as well as parametrization have been perform 
ed for experimental data at 98 MeV. Three values have bee~~ 
taken as the parameters: R 1 and R2 - two radii of the 3He I. 
nucleus, corresponding to two different nuclear form fac
tors of the nucleus, and also the p 3 3 wave phase; A suf
ficiently good description of experimental data has been 
obtained. 

Commaaieatione of the Joint Institute for Nuelear Reeeareh. 
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BeeoeHue 

B IIOCJie,D;Hee apeMJI IIOJIBHJIHCL llepable 3I<CIIepuMeH

TaJILHble ,D;aHHble 110 rr ± 3He ·y11pyroMy pacceJIHHJO /I ,2/. 
B Hawe:ii pa6oTe /

3
/ HCIIOJIL30BaHo HMIIYJILCHoe llpH6JIH)I(e

HHe ,li;JIJI paC'ICTOB ,li;H«W!epeHUHaJILHbiX CC'ICHHH y11pyroro 

7T 
4He ·pacceJIHHJI. llpH 3TOM 6biJIH HCIIOJIL30BaHbl <i»a3bl 

H3 rrN ·pacceJIHHJI /TOJILI<O <i»a3a oi
3 

6LIJia B3.11Ta B I<a

'ICCTBe llapaMeTpa/. 0I<a3aJIOCL, 'ITO Tai<HM o6pa30M ,D;O· 

BOJILHO XOpOWO OIIHCLIBaJOTCJI ,li;H<i»<i»epeHUHaJILHble CC'ICHHJI 

y11pyroro pacceJIHHJI IIHOHOB ua JI,D;pax renuJI-4. llo3Tc5My 

HHTepeCHO HCIIOJIL30BaTL aHaJIOrH'IHbiH IIO,li;XO,ll; B CJiy'lae 

y11pyroro pacceJIHHJI IIHOHOB Ha JI,D;pax reJIHJI· 3. 
0,D;Hai<O 

3
He OTJIH'IaeTCJI OT 4 He, B 'laCTHOCTH, TeM, 

'ITO JI,D;po 
3 He HMeeT CIIHH /paBHbiH 1/2/. llo3TOMY ceqe

HHe 6y,D;eT Ollpe,D;eJIJITLCJI cyMMo:ii I<Ba,D;paToB ,D;ayx qneuoa: 

d;~ (eLI [A. F 1 (q
2

) f~ (e) +f ~:(e)] 2 
+[A. F2(q2)g~(e) ]2 !. 

3,D;CCb 3Hai<H "+ H - OTHOCJITCJI, COOTBCTCTBCHHO, I< 

npoueccaM rr + 
3He H rr- 3He; A - que no HYI<JIOHOB B JI,D;pe; 

f N (e) - I<YJIOHOBCI<aJI aMIIJIHTy,D;a; g N(e) H f N{e) - ycpe,D;

HCHHble 110 BCCM H30TOIICIIHHOBbiM H CIIHHOBbiM COCTOJIHHJIM 

aMIIJIHTY,D;bl rr N - pacce JIHHJI Ha HYI<JIOHe, cooTBeTCTBeHHO, 

c nepeaopoToM cnuua H 6e3 Hero; F
1 

(q2) H F iq~ - ,D;Ba, 

B006IUe rOBOpJI, pa3JIH'IHbiX <i»OPM<i»ai<TOpa. HTai<, B OTJIH'IHe 

OT CJiy'laJI rr 4He, B CC'IeHHe 3,D;eCb BXO,li;JIT ,D;Be JI,D;epHble 

aMIIJIHTY,D;bl H ,D;Ba <llopM<i»ai<Topa JI,D;pa 
3He. BI<na,D;oM I<yno

HOitCI<OH aMIIJIHTY,D;bl BO BTOpOH 'IJieH npeHe6peraeM, T .I<. 

B OCHOBHOM I<YJIOHOBCI<Oe B3aHMO,D;eHCTBHe OCYIUeCTBJIJieTCJI 

6e3 IIOBOpOTa CIIHHa B3aHMO,D;eHCTBYIOIUCH CHCTeMbl. 

3 



YcpeoHeHue no cmmy u u3ocnuHy 

~.D:epHbie aMnJIBTYJl:h· ;r N -pacceHHHH npB pa3JIO)I(eHHH 
14 I 

IlO napu;HaJihHblM BOJIHaH l1MeJOT BH).l.. . : 
00 

3 

f ( e) = 2: [ ( C + 1 ) f 1 + E • f _ ] P n ( cos e ) 
e=o r r r 

00 

g ( e) = i 2 ( f J + + f n - ) sin e . Po ' (Cos {}), 
E=O 1: l.. [ 

r.D.e 
2 iOn± 

f e 1. -1 
+=---. r- 2 i k 

3.D.eCb 

f + = £ + j_ , C = E _ ~ , p , = d Pe ( cosO). 
2 2 E d(cos e) 

,lJ,eJiaH npou;e).l.ypy ycpe).l.HeHHH flO BCeM COCTOHHH.II.M, 
aHanorH'IHO ocyi.QeCTBJieHHo:H B Harne:H pa6oTe :3 /, nonyqacM 
Bblpa)l(eHHH ).l.JIH aMllJIBTYJ.I. B CJiyqae 77+ 3He -pacceHHHH: 

f+(O)= (7S
31 

+2S 
11

)+(l4P
33 

+7P31 +4P13 +2P11 )·cosO+ 

2 
+(14033+21035+6015 +4013) 3co; 0-1 

H 

g+(o) =(7P
33 

-7P
31 

+2P
13 

-2Pll )sinO +3(7035 -7033 -

- 2 0 
1 3 

+ 2 0 
15 

) sin 0 cos 0 , 

a TaK»<:e J.J.JIH 
3 

77- He -pacceHHHJI: 

f-(0) =(5S +4S )+(lOP +8P -~SP +4P )cos()+ 
31 11 33 13 31 II 

2 
+ (150 +120 +100 +80 ) 3cos 0-1 

35 15 33 13 --2 

4 

., 

.. 

B 

g-(e)=(5P
33 

+4P
13

-5P
31 

-4P
11 

)sin0+3(80
35 

+4015 -

-80 33 -40
13 

)sinOcosO. 

Bbi'IUCAeHue ce<~eHuil 

fipB Bbi'IBCJieHBH .D.Bcl>cl>epeHIJ;HaJibHbiX Ce'leHHH cl>a3bl 77N -
pacceHHBH Mbl 6epeM H3 pa6oTbl / 4/. Bhlpa)l(eHBH J.J.JIH 

cl>opMcl>aKTOpOB 6epeM B cl>opMe: 

F / q 2
) = exp (- ~ q2 R~ ) 

B 

F /q
2

) = exp (- ~ q 2 R p. 
IlpB paCCMaTpHBaeMbiX 3HeprBJIX BllOJIHe onpaB).l.aH Ta

KOH BB.l.l. cl>opMcl>aKTOpOB, llOCKOJILKy nepe).l.a'IB BMllYJibCOB 
MaJibl. Il03TOMY HeT He06XO).l.BMOCTB BCllOJ1b30BaTb 6onee 
CJIO»CHbiH BH).l. cl>opMcl>aKTOpOB, npBMeHJieMbiH B BHTepnpeTa
UBH e He -pacceHHHJI npu 6oJILlliBX nepeJ.J.a'lax BMllYJILca/51. 

KpoMe TOrO, HaM He06XO).l.BMO CBJI3aTb KBHeMaTB'IeCKHe 
nepeMeHHble J.J.JIH B3aHMOJ.J.eiicTBHH 77 N B 77 He . 
IlonaraeM: 

2 2 2 q =q =q . 
N He 

0TCIO).l.a: 
k2 

cos 0 = 1 - -l.!_
2

e (1- cos 0 ) , sin () N = sin OH . 
N k He e 

N 
IlpB Bbi'IBCJieHBHX. BCllOJ1b3YJOTCJI BCe /B Hecl>B3B'IeCKBe/ 
3Ha'leHBH cos ON • 3To no3BOJIJieT yny'llliHTL cornacue c JK
cnepHMeHTOM B a 2 -:-3 pa3a yMeHblliHTL 3Ha'leHBe x 2 no 
cpaaHeHBIO CO CJiyqaeM COS 0 N = COS 0 . 

He 
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Pe3yll&mam&l u cpaaHeHue c :JKcnepuMeHmoM 

B .n.aHHOB pa6oTe pac'leThi H napaMeTpHJan;us npoae.n.eHhl 

.n.ns KHHeTH'IecKoii 3HeprHH nHoHa 98 M:JB. CHa'lana Mhl 

C,IJ,enanH llOllhiTKY annpOKCHMHpOBaTh 3KCnepHMeHTaflhHhie 

,IJ,aHHhle /I/, HCllOflh3YB Te :>Ke napaMeTphi, 'ITO H B HaweD: 

nepBOB pa6oTe /
3
/, OTHOCBlll;eHCB K TT 

4He ·pacceHHHIO, 

a HMeHHo: R , 8 ;
3 

H p 
1 

/r.e. npHHBnH R1 =R 2 /. 3.n.ech 

R- pa.n.uyc s.n.pa He, 833 - 4>a3a aonHhl P3:3 , a p 
BBe,IJ,eHHaB aS- BOflHY MHHMaB 'laCTh TaK, 'ITO S->S+ip . 
PeJynLTaThi noKaJaHhl Ha puc. 1 H B ma611. 1. Ba.n.Ho, 'iTO 

TaKaS napaMeTpH3aiJ;HB Hey,IJ,OBneTBOpHTCflhHa H 'ITO B ,IJ,aH· 

HOM cnyqae napaMeTp p oKaJancs nnoxaM. 

B cnyqae 3 He ecrecTBeHHO aaecTH a KaqecTae napa

MeTpoa ,IJ,Ba pa3flH'iHhlX H,IJ,epHhlX ~OpM~aKTOpa, llOCKOflhKY 

3,!l.eCh pacnpe,IJ,eneHHC npoTOHOB H HeBTpOHOB HeCHMMeTpH'i

HO. KpoMe TOrO, B Kal.feCTBe TpeThero napaMeTpa OCTaBHM 

8~3 . PeJynhTaThl noKaJaHhi Ha puc. 2 H B ma611. 2. TaKHM 

nyTeM nonyqaeTCB Y,IJ,OBfleTBOpHTeflbHOe OllHCaHHe 3KCne

pHMeHTaflbHhlX ,IJ,aHHbiX. 

6 

dO 
15 ~- dQ 

mb/sr 

10 

5 

30 

1C 
3
He 

98 M3f, 

a! 

+-?-----9-<. 

120 150 

8n,epag. 

~ 

1 

{ 

) 

I 

3Ha'leHHB o:f
3 

OKa3anHCb no BeflH'iHHe 3aKIDO'ieH-

HhlMH Me:>K,IJ,y 3Ha'leHHBMH o:f3 ,II,flB TT 
4He H 03~ ,II,flH 

cao6o.n.Horo rr N - paccesHHB. TaKoro 34><l>eKTa H cne.n.oaano 

O:>KH,IJ,aTh H3- 3a MeHbWeB CBB3aHHOCTH HYKflOHOB B B,II,pe 

renus-3. HHTepecHo OTMeTHTh, 'iTO 3Ha'leHHe R1 oKaJhl

aaeTcs ,IJ,OBOflhHO 6nH3KHM K/
6

JneKTpH'IeCKOMY pa,IJ,HYCY 

renus-3 / Re=l,97:t:_0,10 Fm/ ·. Boo6me roaops, pa.n.uy

Chl R I H R2 He cooTBeTCTByiOT 6yKaanhHO 3neKTPHl.fecKoMy 

H MarHHTHOMY pa.n.uycaM s.n.pa renun- 3 ( Re , R m ), no3TOMY 

pa3flHl.fHe Me:>K,IJ,y 3THMH napaMH BCflH'IHH Hey,IJ,HBHTCflbHO. 

qTo6hl TO'IHee onpe.n.enHTh 3Ha'ieHHH R I H R 2 H ycTaHOBHTh, 

'ITO OHH He 3aBHCXT OT 3HeprHH HaneTaiOll{HX l.faCTHU, He-

06XO,II,HMO llpOH3BCCTH H3MepeHHB llpH pa3flH'IHbiX 3HeprHBX, 

I do 

~m~~sc 
15 

n+ 3He + 98 M3b 

10f (\ 
I (J/ 

5 
I ' -+++ 

_:±.-+ + - --9--

~ 

30 60 90 120 150 

9 lpag · il• 

Puc. 1. AnnpoKCUMat~U.R :JKcnepuMeHmaii&Hozo yz11oaozo 
pacnpeoe/leHu.R rr 3 He - ynpyzozo pqcce.RHU.R npu :JHef..zuu 
98 M:JB c mpeM.R napaMempaMu (R , oj3 , p ) OII.R a/ rr- He 
u 6/ rr + 3He . 

7 



0
0

 

T
a6

n
w

u
a 

1 

R
 

8:3
~ 

2 
' 

' 
p 

X
 

/n
D

F
 

Fm
 

ra
d 

rr
-3 

H
e 

1
,6

5
 

0
,2

7
 

-0
,3

7
 

1
0

,0
 

±
_

0
,2

5
 

±
_0

,0
4 

:!:
.1

 ,
3

4
 

n+
 3 H

e 
1

,7
8

 
0

,2
5

 
-0

,2
8

 
4

5
,5

 

±
_0

,1
7 

±
_0

,0
5 

±
_1

,6
0 

~
-
-
-
·
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
~
-
-
-
-
~
-
-
-
-
-
-
-
-
-
-
-
-
-

-
~
-
-
-
-
-
-
-
-
-
-
·
-

-
-
-

-
-
1

>
'-

-
-
·
 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

T
a6

m
m

a 
11

 

R
I,

 
0 

l 
R

2
, 

2;
 

J
3

' 
X

 
, 

II
D

F
 

Fm
 

ra
 

Fm
 

rr
-

3 H
e 

1
,8

1
 

0
,3

0
 

2
,2

4
 

1
,6

 

±_
0,

03
 

:!:
. 

0
,0

1
 

±
_0

,0
8 

rr+
3

H
e 

1
,9

3
 

0
,3

1
 

3
,1

1
 

2
,7

 

:!:
_0

,0
2 

±
_0

,0
1 

±
_0

,1
3 
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1r- 3He 
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Puc. 2. AnnpoKCUMUIIU.R rr 3He - pacce.RHU.R npu 3He~zuu 
98 M31J, c mpeM.R napaMempaMu ( R

1 
, R ,o I) OA.R a/ 71 He 

u 6/ rr+"He. 2 33 

Tor,IJ,a MO>KHO 6y,IJ,eT conocTaBHTh R1 H R 2 ,c o,IJ,uou cTopo
Hhl, H Re H Rm - c .IJ.p;rrou. Cne,IJ,yeT OTMeTHTh, 'ITO y'leT 
.D.BYX tilopMtilaKTOpOB B 1-le OKa3anCJI 6onee Ba>KHhiM, 'leM 
y'leT norno~eHHJI B S -aonue /napaMeTp p I. 

B 3aKmo'leuue aaTophl xoTenu 6bl Bhlpa3HTb 6naro,IJ,ap
HOCTb B. 6.6enJJ:eay, <II.HHKHTHY H P .A.3paM>KJIHY 3a none3-
Hhle o6cy>K,IJ,eHHJI. 
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