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!13MepeHHe K0'31j:l<JJI!UHeHT8 KOppen~UHH ll011~pH38UHH Cllll 

B yrrpyroM pp-pacce~HHH npH '3HeprH~x 550 11 630 M3B 

113MepeHbl K0'31jlcbHUHeHTbl KOppell~UHH ll011Hp1!38UHH C1111 B yrrpyroM 

pp -pacceSIHHH rrpH '3HeprHSIX 550 H 630 M3B Ha 'leTb!pex yrnax pacceSIHH~. 

llnH orrpeneneHH~ Cnrr HCIIOI1b3oaaHo pacceS!HHe rry'!Ka rrpoTOHOB c rrongpH-

3aUHeil 0,34-0,36 Ha •3aMOpO>KeHHOH• li0/1HpH30B8HHOH !IpOTOHHOH MHJUeHH 

C MBKCHM8/1bHOH IIOI1~pH38UHeH 0,98±_0,03. 
PeaynbTBTbi H3MepeHHH rroK83biBaiOT, '!TO B HccnenoaaHHOM HHTepaane 

9ReprRil C1111 cna6o aaaHCHT OT yrna H '3HeprHH. 

Pa6oTa Bbi!IOilHeHa B na6opaTOpi!H MepHblX rrpo6neM OIHHI. 

fipenpmrt 06MJ~m~enoro DCTBTYT& SJ(epBWlt ac:cneJlOB&RBI. Jlf6aa 1977 

Borisov N. S. et al. p] - 10755 

Measurement of the Spin Correlation Parameter 
Cnn in Elastic pp Scattering at 550 and 630 MeV 

The spin correlation parameter C11n has been measured 
in elastic PP -scattering at 550:!;15 MeV and 630±10 MeV. A 
polarized proton beam (Pb=0,36±0,02) and a "frozen" pola
rized proton target (Ptmax=0,98±0,03) have been used. 

The results are compared with the data published be
fore and discussed in the frame of the weak spin-orbit 
interaction model. 
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)1,JHI. H3YYCHHH :JHCpreTHl..fCCKOH H yrJIOBOH 3aBHCHMOCTCH 

KO:l$$HUHCHTa KOppeJIHUHH llOJIHpH3aUHH Cllll B HHTepsane 

550-630 M :JB BbinOJIHCHbi H3MepeHHH C 1111 npu 550±15 H 

630±10 M:JB ua yrnax pacceHHHH tJ = 41, 69, 77, 91 u 

40,6; 69,6; 78, 92 ° /C.U.M./ COOTBCTCTBCHHO. llOCTaHOBKa 

3KcnepuMeura H xapaKrepHCTHKH annaparyphi no.D.po6uo 

onucaHbi pauee 1 ' . B 3KcnepHMCHTe ucnonbJOBaH nonHpu-

30BaHHbiH npoTOHHblH llYYOK C llOJIHpH3aUHCH 0,34-0,36 
H npOTOHHaH llOJIHpH30BaHHaH MHIIICHb /llllM/ "3aMOp0)1(CH

HOro" THlla C MaKCHMaJihHOH llOJIHpH3aUHCH 0,98±0,03. )1,JIH 

OllpC.LJ.CJICHHH C H3MCpHJIHCb HHTCHCHBHOCTH llYYKa pac-
1111 

CCHHHbiX llpOTOHOB, B03HHKaJOlUCrO npH paCCCHHHH llOJIHpH-

30BaHHOrO nyYKa npOTOHOB Ha llllM llpH pa3JIH1..fHhlX Hanpas

JICHHHX nonHpH3aUHH nyYKa H MHIIICHH: I+-+ , I+--· , I_+ , I __ , 
r)1.e nepBhlH HH.LJ.CKC yKa3hlBaCT HanpaBJICHHC llOJIHpH3aUHH 

MHIIICHH, BTOpOH - llYYKa, OTHOCHTCJibHO HOpMaJIH K llJIOCKO

CTH nesoro pacceHHHH. 

l13MepeHHH npOBO.D.HJIHCh llHTHMHHYTHhiMH 3KCll03HUHH

MH. fipH 3TOM 3HaK llOJIHpH3aUHH MHIIICHH MCHHJICH Yepe3 

8-12 ~ pafiOThi; 3HaK llOJIHpH3aUHH nyqKa - Yepe3 16-24 ~ 
pafiOThl. <I>OH OT CJIO)I(HhiX .R.LJ.Cp, CO.D.Cp)l(alUHXCH B llllM 

/nponaH.D.HOJI c2 H8 0 2 /. H3MCpHJIC.R npu pacceHHHH HCllOJIH

puJosauuoro nporouuoro nyqKa ua 6e3BO.D.OPO.D.HOM 3KBH

saneu'fe llllM /aKTHBHposaHHhiH .LJ.pesecuwif yronh/. Yrno

soe pa3pCIIICHHC .LJ.CTCKTOpOB COCTaBJIHJIO ±0,75° /n.c.j • 

Kourponh Ja cra6HJihHOCThiD ycnosuif 3KcnepuMeura u 

3allHCh pe3yJihTaTOB OCYDtCCTBJIJIJIHCL C llOMOiltLIO 3BM 
HP2116. 

HJMepeuue qerblpex uureucusuocreB:: I++ , 1+- , I_+ , 
I __ .LJ.aer B03MO)KHOCTh, a npuuuune, onpe.LJ.eJIHTh qerhlpe 

3 



He3aBHCHMbiX BeJJH'IHHbi, HanpHMep, I O - HHTeHCHBHOCTb 

pacceHHHH HenonHpH30BaHHOrO nyqKa Ha HenonHpH30BaHHOH 

MHllleHH, CITII , nonHpH3aUHIO MHllleHH H nonHpH3aUHIO nyt:fKa. 

TaKHM o6pa30M, 3a,LJ,aqa onpe,LJ,eJJeHHH cnn MO:>KeT 6biTb 

pellleHa MeTO,!J,OM HaHMeHblllHX KBa,LJ,paTOB 6e3 npHBJJet:feHHH 

,LJ,aHHhiX o nonHpH3aUHH nyt:fKa PB H MHllleHH PT. B npaKTHKe, 

O,LJ,HaKO, npH H3MepeHHH 3HaKa noJJHpH3aUHH nyqKa H MHllleHH 

He BCer,LJ,a y,LJ,aeTCH COXpaHHTL a6COJJIOTHOe 3Hat:feHHe 3THX 

BeJJH'IHH 6e3 H3MeHeHHH. flpH 3TOM 'IHCJJO HeH3BeCTHbiX 

yBeJJH'IHBaeTCH ,!J,O llleCTH H ,!J,JJH onpe,LJ,eJJeHHH HX He06XO,!J,HMO 

noJJyt:faTb ,LJ,OnOJJHHTeJJbHbie ,LJ,aHHbie, HanpHMep, H3MepHTb 

nonHpH3auuu PT u ~1 • B HallleM cnyqae PTH3MepHnacb Me

TO,LJ,OM 5IMP u npu JHepruu 630 M3B 6bma nposepeHa no 

ynpyroMy pp -pacceHHHIO Ha yron 20.:> ln.c.l. l13MepeHue 

nonHpH3aUHH nyqKa P npoBo,LJ,unocb cneuuanhHhlM nonHpH

MeTpOM 111 no acuMJeTpHH B ynpyroM pp -pacceHHHH Ha 

yron 20a ln.c./. 

\leThipe 3Hat:feHHH HHTeHCHBHOCTH I , H3MepeHHbie B 

JKcnepuMeHTe npu pa3HhlX HanpasneHHHX PB H PT , ,LJ,aiOT 

B03MO:>KHOCTb onpe,LJ,eJJHTb CJJe,LJ,yiOIUHe aCHMMeTpHH: 

-1 
f =(I +1 -I -I )(I +I +I +I ) 
+-.+- ++ -- +- -+ ++ -- +- -+ 

( =(I -I )(I +I )-1 
+-,- +- -- +- --

-1 
( =(I -I )(I +I ) 
+-.+ ++ -+ ++ -+ 

( =(I -I 
+,+- ++ +-

)(I +I 
++ +-

)-1 

=(I -I )(I __ + I_+ 
-1 

( 
-,+- ) . /1/ -- -+ 

PaBeHCTBO B npe,LJ,enax OUIH60K 3Ha'leHHH C nn, HaH,LJ,eHHbiX 

no pa3HhlM THnaM aCHMMeTpHH 11/, ,!J,On:>KHO yKa3biBaTb 

Ha OTCYTCTBHe B 3KCnepHMeHTe 3aMeTHbiX CHCTeMaTHt:fe

CKHX OlllH60K. 

4 
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Pe3yAbmambt 

Haii,LJ,eHHhle 3Hat:feHHH acHMMeTpHH ( , 
+- +- npuse,LJ,eHbi 

B ma6A. 1 · 

B ma6A. 2 npuse,LJ,eHbi 3Hat:feHHH C nn , HaH,LJ,eHHbie no 

H3MepeHHbiM aCHMMeTpHHM f + _ • +- : 

~+.:_~-=.__!_~-=-~~ (#_~JL +~ ~-~T. )_ilp p ~~.2_ __ 
~l PT[(l-0.5{i)(l-0,5r)-0.25{3u 1 _ .+- ] 

c 
1111 /2/ 

r,LJ,e FPP - nonHpH3aUHH B ynpyroM PP -pacceHHHH, 

+ -TBl-P /P 
T T 

+ - - -
/~-1-P/P P~P .P~P. 

ll ll ll ll T T 

+ ~ t -

pT (~r) · pll (~l ) - BeJJH'IHHbl nonHpH3aUHH MHllleHH H 

nyqKa COOTBeTCTBeHHO npH nOJJO:>KHTeJJbHOM loTpHUaTeJJb

HOMI HanpasneHHH JTHX nonHpH3auuii OTHOCHTenhHO HOpManu 

n K nJJOCKOCTH JJeBoro pacceHHHH. 

B OlllH6Ku, yKa3aHHhie B ma6A. 2, KpoMe cTaTHCTH'IeCKHX, 

BKJliO'IeHbl OlllH6KH H3MepeHHH nonHpH3aUHH MHllleHH /'\P/Pr = 

= 0,031 H nonHpH3auuu nyt:fKa I ;\P /P = 0,061. ).J.nH cpas-
ll ll 

HeHHH B ma6A. 2 yKa3aHbl TaK)f(e 3Hat:feHHH qlll (fit), KOTOp~Ie 
nonyqatoTCH, eCJJH onHCbJBa Tb COBOKynHOCTb aCHMMeTpHH 

I II MeTo,LJ,oM HaHMeHLlllHX KBa,LJ,paToB, C'IHTaH c , r u {1 
1111 

CB060,LJ,HbiMH napaMeTpaMH. 

3Hat:feHHH C 1111 npu 3Hepruu 630 M3B 6bmH ucnonb3o

BaHLI ,!J,JJH yTO'IHeHHH ~a30BOrO aHaJJH3a pp - pacCeHHHH npH 

JHepruu 630 M3B ' 2 
· . flpu JTOM oKa3anocb, 'ITO Ha6op 

2 2j -2 -2 B oT6pacLIBaeTCH no x -KPHTepuiO X X =1 ,24 npu X = 
= 246, ypoBeHb ,!J,OCTOBepHOCTH (C.L.) paBeH 0,006 , eCJJH 

$a30BbiH aHaJJH3 npOBO,!J,HTb no ,LJ,aHHbiM, HCnOJJb30BaHHbiM 

,LJ,JJH JToro paHee B pa6oTe 121 • 

Ecnu :>Ke BKJJIO'IHTh B $a30BhiH aHaJJH3 ,LJ,aHHbie no ,LJ,u$

$epeHuuanhHhiM cet:feHHHM ynpyroro pp -pacceHHHH Ha Ma

nwe yrnbl H3 pa6oT rpynn Bopo6LeBa H 3ynLKapHeesa/3,4{To 

onucaHue JKcnepuMeHTaJJbHhiX ,LJ,aHHbiX yxy,LJ,UiaeTCJI Ha

CTOJJLKo, 'ITO o6a Ha6opa MOryT fibiTh OT6poUieHbl no X 2 -
KpHTepHIO. 

Ha puc. 
KOppeJJJIUHH 

em, 190° 1 

1 npe,LJ,CTaBJJeHa 3aBHCHMOCTb K03$$HUHeHTa 

llOJJJIPH3aUHH npH pacceJIHHH Ha yron 90 ° 
OT 3HeprHH. 113 3TOrO pHCYHKa BH,!J,HO, 'ITO 
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_l_ ------ __ l_ -- _ ___l___ t 

300 400 500 600 700 800 nl 1000 1100 1200 T, M :J B 

Puc. 1. 3aeucuMocmb IW:Jt/H/JUt~UeHma KoppeAJIIJUU noAJIPU3a
IJUU C 1111 e ynpyzoM P.P- pacceJIHUU Ha yzoA 90 ° /c.IJ.M./ 
om :JHepzuu . . 9 - ycpe6HeHHble 6aHHble: 307, 330 1

5' ? 

315 ' 6 ; 32Q 7 M:JB;_ 9- ycpe6HeHHbJe 6aHHble: 382 18
, 

386 u 4/!j 'a', 399 1 '<1/M:J,JJ.· ¢- 449 M:JB 1 9; 57~ M:JB 1 1°/ 
650M:JB 1 ~' 683 M:JB 1! 1 745 u 1190 M:JB l.l; f -
- 610 M:JB 11 , 550 u 630 - OaHHQJI pa6oma. 

npu H3MeHeHHH 3Hepruu oT 550 ,no 630 M:JB Ha6mo).laeTeH 

HeKOTOpblH poeT cllfl ' npHMepHo Ha 3,5 OlllHfiKH. K eo)l<a

JieHHIO, ,naHHbie B ofinaeTH fioJiblllHX 3HeprHH HMeiOT He

):(OeTaToqHyiO ToqHoeTb ):(JIH TOrO, qTofi~ e).leJiaTb onpe,l.le

JieHH~e 3aKJIIOqeHHH 06 3HepreTHqeeKOH 3aBHeHMOeTH K0-

3~HUHeHTa KOppeJIHUHH llOJIHpH3aUHH B HHTepoaJie OT 630 
)lO 1000 M:JB. 

B pa6oTe /16/ paHee 6binO noKa3aHo, qTo B enyqae, 

KOr,na Bee eDHHOB~e 3~eKTbl B pp -paeeeHHHH eeTb pe-

3YJibTaT cna6oro enuH-op6uTaJibHoro o3auMo,neucTBHH, 

enpaBe):(JIHBO eOOTHOWeHHe: 

c,llt (s.t) 

2 
P (s ,t ) 

PP 

= f (t ). 
/3/ 

r,ne s u - nepeMeHHbie MaH,neJibWTaMa. XoTH BPH).l nu 

MO~HO Ha):(eHTbCH Ha TO, qTQ npe):(llOJIO~eHHH, KOTOp~e 

fibinH HCllOJlb30BaH~ B ll 6 ! ):(JIH llOJiyqeHHH COOTHOWeHHH /3/, 
oKa~yTCH cnpaoe,nnuB~MH npu 3HepruHx 550-630 M3B; 
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C 111 
nony'ieHHbie JHa'ieHHX nn npu 3Hepruxx 550, 610 H 

630 M:JB 6blnH ucnonbJOBaHbi .n.nx nposepKH 3Toro cooTHo

rne HHX. IlposepKa noKaJana, 'ITO JHa'ieHHX <}lyHKII.HH f (t) npH 

() =41" I t =0,251 snonHe y.n.osneTsopHTenbHO no.n.Tsep:>K

.n.aiOT CKeHnHHrOBOe OOBe,D.eHHe COOTHOllieHHJI Cnn (s ,t)/~~> (s ,t), 
y:>Ke Ha'iHHax c Harnux 3Hepruii 550-630 M:JB. 

2
c pocToM 

yrna paccexHHX JHa'i.eHHX OTHorneHHX Cun(s,t)/Ppp(s.t) Ha

'iHHaiOT 3aMeTHO OTKnOHXTbCJI OT BenH'iHH, nony'ieHHbiX 

B /lBI npH 6onee BbiCOKHX 3HeprHXX. 3TO, BllpO'ieM, MO:>KHO 

o6'bXCHHTb TeM, 'ITO npu t--MT , r.n.e M- Macca npoToHa, 

a T - ero KHHeTH'ieCKax 3Heprux, nonxpH3aii.HX B PP - pac

cexHHH o6pamaeTCX B Hynb I 0 =90" I, B TO speMH KaK Ko3<}!

cPHUHeHT KoppenHUHH non.HpH3aUHH OCTaeTC.H KOHe4HbiM. )J.n.H 

TOrO 4T06bi HCKniO'iHTb BnHXHHe 3TOH OC06eHHOCTH B f(t) , 
Mbl paCCMOTpenH 3aBHCHMOCTb OTHOllieHH.H C /P2 OT yrna 

[If! pp 
pacceHHHH () ,D.nH BCeX H3BeCTHbiX B HaCTO.HIII.ee BpeMH 

.n.aHHbiX no ~Ill H elm , Ha'iHHa.H c 3HeprHH 300 M:JB. 
IJony4eHHaH npH 3TOM 3aBHCHMOCTb npe,D.CTaBneHa Ha puc.2, 
H3 KOTOporo BH,D.HO, 'ITO 6onblliHHCTBO 3Ha'ieHHH OTHOllieHH.H 

C 1 p 2 , onpe.n.eneHHbiX no ony6nHKOBaHHbiM .n.aHHbiM, B 
Ill! pp 

npe.n.enax ornH6oK snonHe y.n.osneTsopHTenbHO rpynnHpytoTCH 

HOKpyr HeKOTOpOH o6meii KpHBOH 3a HCKniO'ieHHeM, MO:>KeT 

6biTh, ,D.aHHbiX, OTHOCHIII.HXC.H K HHTepsany 600-735 M:JB. 
Bo3MO:>KHO, 4TO nocne.n.Hee o6cToHTenbCTBO CB.H3aHo c 

ynoMHHasrneiicH 3HepreTH4eCKOH JaBHCHMOCThiO C 190 ° I 
!Ill 

B HHTepsane 600-735 M:JB. Ilo.n.o6Hoe nose.n.eHHe oTHo-
2 

rneHHH C 011 /PPP BPH.D. nH Mo:>KeT 6biTb o6'bHCHeHo, KaK HaM 

Ka:>KeTCH, HanH'iHeM cna6oro COHH-op6HTanbHOrO B3aHMO

,D.eHCTBHH llpH CTOnb HH3.KHX 3HeprHHX. 

Asropbl 6naro.n.apHbi npo<}leccopy fl.H.nanH.n.ycy H 

Ji.3.KonenHOBH'iY Ja HHTepeCHble ,D.HCKYCCHH. 
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