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SUH'IARY 

Spin effects in elastic r-He .3 scattering at Tp 

are studied in the Glauber approximation. 

6oo Hev 

Til<· amplitude F may be written as a function of the ·scalar 

amplitudes of the N-N- o;cattering. 

The calculations of the differential cross section indicate 

{see Fig. 1) that spin effect-; give significant contribution to 

the differential cross section at large momentum transfers. Let us 

compare the curves ·"c" and "a". The curve "c" is df> /JJJ_ calculat­

ed in.the frame of the "spinless" Glauber-appr~ximation/l/~- The 

curves "c'", " b " are differential cross sections with ·the spin 

dependence of N-N amplitlldes included fnr the different density 

distributions of nucleons in the nulcear He
3 

{see the expressions 

for f, (r7, ?~ 
1 

7 3 ) 1 ~ (ri 1 
"t2 J ~~ ) of this paper ). 

The inclusion of the %pin dependence of the N-N amplitudes 

succeeds in describing the experimental· d-ata of· dG"/J.!:L 
{see Fig. 1). 

Proton polarization is very sensitive to the form of the 

nuclear density distribution at large momentum transfers 

(-t "> 0.5 {GeV/c
2 

). 
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Ony6nHKomiunhJC. -· IICJJ.aBHO ~KcnepHMCUTanbHhJC )J,au­

HhJC _/1,2/ o6 yrnonoif JasucuMoCTH<· ce<IeHH.H · ynpyro~o 
p -l/e

3 
-pacce.HUH.!I npu Tr =:609 M~B 3aMeTHopacxOJJ..!ITC.!I 

B o6na<.:nt -ncpcJJ.~4 j t J > 0,3 ;r:m/c/ 2 c npeJJ.cKa3aUH.HMH 
u6eccmmonoii" MO.LlC,llH rnay6cpa .. B pa6oTe aBTOposhlno­
KaJaHo, <ITo noJJ.o6uoc pacxo>KJJ.cuuc MC>KJJ.Y Teopucii " 'JK-_ 
cncpHMCIIToM .. n .. cny'JaC pcakuuu • p·-· lit· .... p - J/e npu 

' - ·. . •. -. . - -· .. "'. 4 ' 4 . 
TOH >KC ')JJC pntH MO>KCT. 6b1Th ycrpaiiCIIO, CCJlH npH paC4C'I ax 
B MO)J.CJlll r nay6cpa Y4CCTh criJ-iuonyJO JaBHCHMOCTb' aM llJIH-
Ty.u N-1\· pacce.HuuR. .- . · _ · · . __ · · - · , · ---

Hu>Ke ripi!BOJJ.RTC.!I p~3YJ1hTan.i .uccneJJ.oBaHHfl ynpyror·o 
p -ll~j -cTOllKHOBCHHH 'a npu6nu~elJHH Tnay6epa·c .y4eT,OM 
cnuuosoii cTpyKTYPhi. aMnnHTY.Ll N~N. s3auMoJJ.eifcTBHH. ) 

Mhl He 6y)J.eM OCTaHal3J1HBaTbCH ua-onucaimH npoueuyphi 
BK.ril04eHHH cnuua a reopu10 ·rnay6ejm, T.K. :nu aonpochJ 
noJJ.po6uo o6cy)I{JJ.aimci. ·a· /3,4/. 0TMeiu·M JtHuih ocu'onlihie­
npu6iin>Keuun', ifcri'onhi'oaa'iill.hre s uac-f~·Jimeifpa6or'e: · · 

IJpe>K)J,e· .. BCero~ ,,JJ.mi; o6ecne4eHH~ : f':O:uuaapHaHTHOCTH 

aMnnHTYJJ.br p ~~/t;J~_pac_c~nuunoc~~aubi~ cooruo)~~HH~- jeo-. 
pHH rnay6epa JallHChiBaJtHCh HC 'BJta6opaTOpHOH ~HCTCMC, 
KaK. 3To o6hi4uo·;·npu'uHro' '.zi~nan, a., a ciicre~e Epaifra 
H)J.pa -· MHWCHH, HBJl}JlOrll,eiicR ecTe'cTBCHHhiM- T:. HHBapHaTHhiM . 
0606Il\CHHeM na6opaTOpHOH .. CHCTeMhl' n'pu HeHyneBhiX-nepe -, 
JJ.a<Iax HMnynhca Is. 1 I--! 3/. ·_ . · .· .- ._ _·. _ _ . . 

)J.anee npeJJ.nonaranoch; 4r'o uyKnoHhi a· H):(pe-uaxoJJ.HTCR, 
B OCHOBH~M, B S: -.. COCTO_RHHH, npocrpa'iicTBCHHaH .. 'laCTh 
sonuosoif !IJyuKunn • Koropor:o cHMMerpn'liia -- oruocureni.uo 
n~pecTaHOBKH Koop.ilHHaT Hy~noHOB. 3io ; ll03BOJ1HJ10, ,KaK 

• • • - • '< - • •, •• - • 
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n a paccMaTpnaaeMoM panee cnyqae p-He4-·pacceHHHH I 31 , 
3aMeHHTh Z -ynopH,IJ;O'IeHHhie TipOH3Be.n;eHHH HeKOMMYTHpyro­
Il{HX <iJYHKUHH npo<!Jnmi HX CHMMeTpii30BaHHhiMH npOH3Be- .~ 
.u;enHHMH. HaKoneu, KaK II B pa6oTe I 31, npeue6peranocL 
aemi'IIIHaMH nopH.n;Ka d 

2 
IR 2

, r.u;e d - pa.n;Hyc B3aHMo.n;eii­
CTBIIH nyKnonoB, R - pa.u;nyc a:.u;pa. 

3TO 3aMeTHO ynpOCTHJJO npoue.u;ypy HHTerpHpOBaHIIH 
flO BHYTPHH,IJ;epHhiM HMTiynLCaM,. ll03BOnliB BhiHeCTH aMnnu­
TY,IJ;hl N -N -B3aHMo.n;eiicTBHH H3.:no.u; 3HaKa HHTerpa­
na hi , 'ITO BeCLMa cymecTaenuo B paccMaTpnaaeMoM 
cnyqae, KOr ,IJ;a 3TH aMTIJJHTY,IJ;hl BOCCTaHaBniiBaiOTCH H3 
pe3yJJLTaToB ¢a3oaoro anann3a 161 n ne MoryT 6LITh 
annpOKCHMHpOBaHhl npo CThiMH ananHTHlJe CKHMII Bhipa)Ke­
HHHMH. 

IlycTL aMnniny.u;a F npouecca ynpyroro pacceHHHH 
112 + 112-.. 1/2+1 12 napaMerpH30BaHaB C.U.H. CTanKHBaiOil{HXCH 
lJaCTIIU cne.n;yiOil{HM. o6pa30M: 

F= a+ b(a
1

n}(a
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n) + ic(a
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n) + id(a

2
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+ e(a
1

m}(a
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m)+ {(a
1
e)(a

2
P.) 

m = (pi-pf)llpi-p!J.~ ~~(pi·.+·pr)llpi+pfj; n=£xm, 

r.u;e: Pi • P 1 - HMnynLCl>I 'laCTHUhi .u;o ·H nocne pacceHHHH 
a c.u., a 1 • ~2 - cnnnOBhie oncpa'fopbl naneTmome~ qacTHULI 
H MIIIIIenu. /B cnyqae N -N pacceJIHHH d=c B cnny H30To­
TIII'H:!cKoii HHBapiiaHTHOCTH CHnhHhiX B3aHMO,IJ;eHCTBHH /71 /. 

Tor.u;a .n;nH CKanHpHhiX aMnnnTy.u; N- He 3 - pacceHHHH 
B Mo.n;enn rnay6epa co cnnnoM npn ncnonL30Bauun onu­
cannLrx Bhriiie ·npu6nu)Kenuii nonylJaiOTCH cne.u;yromue Bhlpa­
)KeHHH qepe3 cKanHpHhle aMnnnTy.n;l>I· N- N pacceHHHH /nu-, 
.n;eKchi aMnnnTy.n; pa3nHlJaiOT paccenaaTenu, c KOTOphiMH 
B3anMo.u;eiicTayeT uaneTaromnii HyKnon/ · . . 
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P {n) 

a ( 3 •) • a -· c~ . ( J l/'1) 
p (a) 1 ' ~ ' p {n) - ph) 1 ' • 

a P. (n} - a ( - p{n) 3 4 • tl9) l! T.~. 

s "'(M + m)
2 + 2UT; s

1 
=4m 2 + 2mT, 

M, m "" MaCChi fl e3 H HYKJIOHa COOTBCTCTBCHHO. 1' - KHHe­

TIJ'ICCKast 3Heprmi HaJieTaiOli.lerO HYKJIOHa D JI.C. 

2 -J/2 2 Hl2 
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f C ( b1 , b 2. , b 3 ) 8 ( b I +' b 
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3 
= 1 

.... 1 .... ... 
4 B = yffr4 + /:f ) - llOJIYCYMMa HMllYJILCOB HYKJIOHa ~0 

H llOCJie pacce.liHH.ll B CHCTCMC Ii paHTa .ll~pa- MHIIICHH. 
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k2 
B 

s (k 2 
c.m. 

. 2 
+ ti4JI(M ·- ti1J 

2 2 . . 2 
k . .= [ s - ( M .+ m) ][ s - ( M - m ) ] I 4 s, c.m. . 

- HHBapnaHTHa.H nepe~aqa HMrrynhca naneTaromeii qacTn­

Uhi .H~PY, p (r 1 , r2 ., r 3 ) -. llJIOTHOCTh pacnpe~eneliii.H HyK­

JIOHOB B . .H~pe. 

llpH 'IHCJICHHhlX paC'ICTaX HCllOJih30BaJIHCh CKaiiHpHhl~ 
aMITJ_IHTY~hl N-N paCCCHHH.H H3 pa60Thl 161, BOCCTaHOBJICIJ· 

Hhie no peJyJILTaTaM <iJaJOBhiX anaJIII30B. 

·• Jl~epHa.sr rrnoTHOCTh p (r1 , r 
2

, r 
3 

) annpoKcii.Mnpoaanacb 

JIII6o llpOCThiM llpOH3BC~CHHCM cPYHKUHH raycca, KaK H B 
pa6oTe III: . . 

. 3 21 2 R2 . A-:2 p1 (r1 , r2 , r3 ) = N1 .. II _exp(-ri R ); = 2.3R'l' , 
a= I 

JIH60 cynepll03HI.(HCH rayCCHaHOB, JIY'Illie OllHCLIBalOIUHX 

3KcnepnMeHTanLHhie ~aHH.Lle o e- He3 -pacce.HHHH /B, 9/ • 

3 2 2 2 2 
p2 (r 1·,r2 ,r3 )=; N

2 
ll exp(-ri IR )[1-Dexp(-riiR/)]; 

i=l 

2 2 2 191 D = 0,4; R = 2.3B.clJ ; Y. =. 0,09 . 

Yrnoaa.sr JaBHCIIMOCTL ce'leHun a c.u.M. yrrpyroro p~l/e3 -
pacce.liiiifJt rrpu T == 600 M3B ~nJt JTifx ~ayx pacnpe~eneHHii 
rrpe~CTaBneHa Ha pHC. 1 /KpHBLIC "a'• II "6" COOTiieTCTBCH~ 
HO/. )];1111 CpaBHCHH.H llpHBC~CHhl TaK)Ke pe3yJILTaTbi.pac1.feTa 

B paMKaX "6eCCllHHOBOH" MO~CJlH rnay6epa H3 pa6oTLI II/,: 
3KcrrepnMeHTaJILHLie JuaqenHn npu T == 600 i.na BJnTLI 

H3 TOll )KC. pa60TLI. 

. Y'IHTLma.sr npu6nmKeHnhiii xapaKTep BLI'IHcneHnii, co­

rnacue MC)K~y TeOpHeH If 3KCllepHMCHTOM MO)KHO C'IHTaTb 

anonHe y~oaneTaopnTenL,HhiM • 

113 cpaBHCHH$1 KpHBhiX "a" If "6" <puc. 1 BH~HO, 'ITO 

ceqeHIIe ManoqyacTBHTCJihHO K <lJopMe H~epHoii nnoTHOCTH. 

3Ha1.fHTCJ1LH0·60Jiee 'IYBCTBHTC!lhHOH·K BH~y ll!lOTHOCTH 

oKaJLmaeTc.sr rron.HpiiJaUH.H rrpoTonoa rrpu 1 t 1 > 0,5/r3a/c/ ~ 
/eM. puc. 2, KpHBa.Jl - H - - - COOTBCTCTBYIOT cPYHKUH.HM 
llJIOTHOCTH . p p /. . 

1' ? . 
7 



101 

,... 
~ 

d 
~lOa 
t-
cJ 

...... . 
~ ur' --a 

-u 
~ ur1 
-'G 1 L_l 

ui1 

••• 1.1 0.3 0.4 0.6 0.6. 1:1 
'l. ' -q; (T 3 & /c) '1. 

PHc. l. )i;n{b!lJepeliunam.noe ceqenHe 8 c.u:M. "a", "o'' 
.n;nH H.n;epHbiX.nfiOTHoc.Te'if p 2 ·; Pi coOTBeTcTBenuo; 
"s" - pac•n!Tbl s · 6ecctmuosoii 'Mo.n;enn · f' nay6epa I 1l 

'lKCnepiiMeHTaflbHbie .n;aHHbie, BJHTble H3 pa60Tbl•/z/ " 

8 

Ha pnc. 2 npune,neH:bl TaKnce 3HalJeHHH ll01JJIPH3alum 
H.n;pa oT.n;a•m. 

Ocnonuoii BLmo.n; uacToHmeii n npe.n;:bi.n;yll{eii I Jl pa6oT 
aBTOpOB MO!i(HO CYMMHpOBa T.b CJie.n;yiOll{HM o6pa30M: npu 
yqeTe cnnuonoif CTPYKTYPM aunnnTy.n; N-N B3aHMo.n;eiicTBHH 
B MO,D;eJIH rnay6epa TeopeTHtieCJ<He paclJeTbi CelJeHJdi ynpy­
rux p-He3 ,p-lle4 paccesmBiippn TP = 600 M3BflpHBO,D;HT 
I< cornacnro c 3KcnepnMeHTOM, ne xy.n;meM:y lieM paclJeTLI 
B "6eCCTIHHOBOH" MO)leJIH rnay6epa npH BbiCOI<HX 3HepriiHX 
/TN> Ir3B/.' 

3ToT fiJai<T conMeCTHo c y.nonneTBopHTeJILHLIM _onHca­
Ii:Ue:M ynpyrifx tr---_ C 12 H 11-0 16 pacceHHHH npH- 1: rr = 
=· 200 M3B B paMI<ax rnay6eponoii Mo.nenn hoi no6y~aeT 
nepe CMOTpeTL CJIO>KHBIIIeeCH :M:MeHne 0 TOM, liTO "rnay6e­
J_mCTHl<a" ecTL cyry6o BLicoxo3nepreTniJecKa11 Teoplu, H 
J3LIJICHHTL npHliHMLI y.nonneTBOPHTeJILHoro onHcaHJUI eroyno­
.MHHYTLIX peai<IJ;HH lJaCTHU: na Jl,D;pax TipH cpe;tHHX '3HeprB:SIX 
1 T< 1 r3n/. . 

~BTOpbi npB3HaTeJILHLI Ji.3.J(oneJIBOBHliY B Jl.lf._Jianu­
' .nycy Ja noneJHLie o6c}')K:n;eux.a: B u,eunble coBeTLI. 
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