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noKa3aHO, 'ITO yqeT D -COCTOSIHBSI JlellTpOHa B peaKUHB p d -+ p p" rrpH 

T P = 600 MsB CHllbHO MeHReT KOnH'IeCTBeHHble COOTHOWeHHSI MelKJlY BKn8Jl8MB 

OJlHOKpaTHOrO H JlByKpaTHOrO pacCeSIHHll B 8MIInHTYilY paccMaTpHBaeMOrO 

I!pOUeCCa. 0JlH8KO BbiBOJl 0 Heo6XOJlBMOCTB yqeTa sqxjleKTOB rrepepacCeSIHHSI 

B peaKUHB p d .. p p" oc TaeTc R crrpaBeJlnHBhlM H rrpu y'leTe D -sonaosoil qacTB 

cjlyHKUHH JlellTpOHa. nonS!pH30B8HHhle rrapaMeTpbl 3H8'1HTellbHO MeHSIIOT CBOIO 

BenH'IHHy (JlalKe MeHSIIOT 3HaK) IIpH STOM, 

OpenpMHT 06&e.nMHeHHoro MHCTHTyTa g,nepHhlx MCCJie,nosamdl. 
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Contribution of the Deuteron D -State 
in the pd .. PP" Reaction: at Tp=600 MeV 

It is shown that taking into account of the deuteron 
D -state in the pd .. p p" reaction at T, = 600 MeV strongly 

changes the quantitative ratio between the single and 
double scattering contributions to the amplitude of the 
process considered. Howeve~ the conclusion about necessity 
of taking into account the rescattering effects in the 
pd-+ppnreaction is valid also when considering the D-wave 
part of the deuteron function. In this case the polariza
tion parameters change considerably their values (even 
their sign) • 
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B npe~bi~YLQHX pa6oTax /1,2/ peaKUH.!l pd -+ ppn npn 
T P = 600 M:m auaiiH3Hpoaanacb c yqeTOM :Jcl>cl>eKTOB nepe ~ 

pacce.!IHH.!l uaneTaioLQeii qacTHUbi ua uyKnouax - ~eiiTpoua 
H cnnuoaoii CTPYKTYPbi aMnJIHTY~ NN- B3aHMO~eiicTBHH, 
uo a npeue6pe*eHHH npHM~cbro D -cocToHHHH ~eiiTpoua. 
llpH 3TOM 6biJIO llOKa3aHO, 'ITO B KHHeMaTH'ICCKOH 06JiaCTH, 
~aJieKOH OT KBa3HynpyroroN -N -pacceHHHH, 3cPcPCKTbl nepe
pacce.RHHH ~aroT npeo6na~aroLQHH BKna~ a aMnJIHTY~Y pac
cMaTpnaaeMoro npouecca. 

lf3 pe3yJibTaTOB pa60Tbl /1/ MO*HO 3aKJIID'IHTb, 'ITO OC• 
HOBHOH BKJiaa B ~ByKpaTHOe paCCCHHHe BHOCHT COCTOHHH.!l 
~eHTpOHa, COOTBeTCTBYIDLQHC MaJibiM paCCTO.!IHHHM MC*~Y 
o6pa3yroLQHMH ero · uyKnouaMH. B 3TIIX cnyqa.Jix aonuoaa.11 
cl>YHKUHH D - cocTOHHH.!l )leiiTpoua 41 ~ Mana no cpaaue-HHJO 
C cPYHKUHCH eroS -coCTOHHHH (41:). ll03TOMY MO*HO 
o»m~aTb, 'ITO y_qeT D -aonHbi Mano noanuHeT ua :Jcl>cl>eKTbi 
nepepacceHHHH, uaii.!leHHbie npu npeue6pe*eHHH ee BKna~oM. 
Hao6opoT, npoueccbi o~noKpaTnoro pacceHHHH MoryT 6biTb 
3aMeTuo H3MeHeHbi aKnroqeuueM D -aonHbi, oco6euuo npu 
6onbwux uMnynbcax :pacceHHHbiX qacTHU, T.K. 41g(!?)><I>JO?J 
npH ~ 0,3 r 38/ c I 31. no 3TOMY H 3 yqeuue 'IYBCTBHTCJibHOCTH. 
pe3yJI;TaTOB pacqeTa peaKUHH p d -+ p pn K BKn·a,!ly D -co-

. CTOHHH.!l ~eHTpOHa npe~CTaBJIHCT 3Ha'IHTCJibHbiH HHTepec. 
Bonuoay19 «i>YHKUHro ~eiiTpoua 3aiinweM B an~e 

-+ 1 1 -+ l . -+ 
41 (r) =-- lu(r) + -. -·.s w (rJlx , 

0. . vTu r ·. - ,f8' 12 1 /1/ 

r~e: u (7), w(;)- pa~na~bHbte aonHOBbie cPYHKUHH S,D -co
CTO.!IHHH;' x1 -. TPHIIJICTHMI CIIHHOBaH cPYHKUHH, 

... .... ~t. .... ;t ........ ... 
S 1 2 = 3 ( o 1 r o ){ o2 r o) ..;; (a 1 'o 2 ) , . 
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_ - · MaTpHUhi ~aynn .nm1 rrpoToua (i =1) II ueiiTp.oua ( i =2), 
~ 0 - e.D;HIIIItJHhiH pa,nnyc-BeKTOp HyKnOHa B CIICTeMe, CBH~ 
3auuoii c n:.M . .neiiTpoua. -

,_._. <I>yHKUIIH u(r) H w(r) uopMnpoaan&I cornacuo ycnoamo;-
2 ~ :! ~ ~ ., 

J[u {r) +·w {r)]dr = 1. 

IIonyqeuu&Ie B /
1

/ ¢opMyn&I ,nn11 BhitJHcneHHH ceqeunii 
, paccMa ipnaaeMoii peaKUHII rrpn yqeTe D - aonnhl coxpanHT 
rrpe~HH:no CTPYKTypy; HO tlJyp&e --o6pa3bl BOJIHOBOH tPY~IKUHH 
S -s;'ocT,OHHHH ,n:eiiTpoua 3aMeHH_TCH Bhip8:~eHiiHMH THIIa 

·<· .. · 

,, ' -_ _, ', ' ' --· ~ ~-. - s ... -' 1 ~- ~ -~--~ - ~ .:. ' iJ ~ 

<l>O(p) '!- vB. ·[3(ul po}(u;p~)-{u1 u2 }]!llo(p), /2/_ 

r.ne <ll~(p), <ll 0D(p) -¢yp&e-o6pa3&I oT S-n D --BomioB&Ix 
~HlCTeii tPYHKUHH ,neiiTpoua, ... . 

Po = ..E...., 

a miTerparr %~-_pa6oThi 111 d 3f <llo(k) · 

f ·- ~- "" 
A -·v • k + i E. - -

axo.n»JUHH B orrncaune 
6&ITh Jarrncau B BII,ne 

,nayKpaTnoro paccenunn, .no~eu 

. i(2rr}3/ 2 oo ~(r) iar 
_,_ {J -·-- e 

I ~~ _, r v -- 0 /3/ 
dr.,·+ 

,,,_ 

1 ~ ~ ~- ~ ~ ~ o(, w(r) ·· idr · 
+ --=- [3 ( u v )( u

2 
v )_- ( u

1 
u

2 
)] J.-- e dr}. 

yB 1 ~ o. - . --o . r 
v 

3,nec& v0 = 1 ti I'.·; _ ocTan&H&Ie o6o3uaqeunn coarra.naroT 
c ncrron&30Bann&IMH·B pa6oTe IJ/. 

B&mo.n Bhipa:>Keunn /3/ rrpiiBe,neu B rrpnrro:>Keunn 1. 
qncneun&Je pactJeT&I .nu¢¢epe·uunarr&HhiX ceqeunii B yc

noBHHX CHMMeTpHtJHOH KHHeMaTHKH CIIeKTpoa:rrpOTOHOB II 
HeKOTOphiX IIOnHpii3aUHOHHhiX 3tPtPeKTOB . HCCJie,nyeMOH pe
aKUHH IIpOBO.D;HJIHCh IIpH HCIIOJih30BaHIIH BOJIHOBOH tPYHKUHII 
Mai< rn /4.5/ KOJIHtJeCTBeHHO Mano OTJIHtJaiOJUeHCH OT tPYHK- · 
UHH XaMa,n&;- ,l{:>KOHCTOHa, XOpOlliO OIIHChiJJaiOJUeH. ,naUUbie . 
o6 yrrpyroMe-d -paccenunn 16/ II auarrHTHtJec:Ku •3a,nauuoii 
B an,ne, y,no6HoM .nn11 BhitJHcneuuii. BKrra.n D -aonn&I 
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PD 
2 ... ... 

f w (r)dr 

rrpniiuMancH paBHhiM 7o/o I 4 • 5 ( 

· JIBHhiH BH)l Bblpa:>KeHuii /2/, /3/ IIpH HCIIOnh30BaHuu 
tPYHKUUU MaK ru rrpuae.neu B rrpuno:>Keuuu 2. 

Pe3yn&TaTbl pacqeTOB CBU.D;eTenhCTBYJOT 0 TOM, tJTO 
a6corriOTHaH BenutJuHa_ ceqeHuii, o6ycrroaneHHhiX ,nByKpaTHhiM 
pacceH~UeM, BO BCeM ·- UCCJieJ:ioBaHHOM HHTepaane yrnoB 
( 28 ° < fJ l = (} 2 < 56 °) IIpaKTHtJeCKH He H3MeHHeTCH 
rrpu BKJIIOtJeHHH B paccMoTpeHHe D -cocToHHHH .neiiTpoHa. 
HarrpOTHB, yrnoBaH 3aBHCHMOCTb OTHOCHTeJibHbiX BKna.D;OB 
O.D;HO-, .D;ByKpaTHOrO pacceHHHH H HHTeptiJepeHI.(HH Me:>K,IJ;y 
HUMH 3aMeTHO U3MeHHeTCH. KaK · BH.D;HO U3 puc. l, II pH 
6onhlliHX yrnax . BhineTa . IIpOTOHOB OTHOCHTeJibHhlll BKna,n 
O.D;HOKpaTHoro pacceHHHH rrpu yqeTe D -BonHhl Bo3pacTaeT 
IIpiiMepHO B 10 pa3, a OTHOCHTeJibHLiii BKna,n .D;ByKpaTHOrO 
pacceHHHH rrpuMePH9 B 2 pa3a yMeH&rnaeTcH. 

CpaBHeHue pacctJHTaHHhiX cetJeHHH . d u I d n 1 d n 2 d T 1 

c; u3MepeHHhiMu /7/ HnmocTpHpyeTCH puc. 2: Bu.u;Ho, tJTO 
HeCMOTpJI Ha 3HatJuTeJibHOe yBeJIHtJeHHe -POJIH O,lJ;HOKpa THOrO 
pacceBHHH 3a ctJeT BKna.na D - cocTOHHHH .neiiTpoHa, nc
non&30BaHHe rrpocToro uMrryrr&cHoro npH6nH:>K.eHHB He no3Bo
nJieT .D;OCTutJ& y.noBneTBOPHTen&Horo cornacHH c 3Kcnepu
MeHTOM. lh puc. 1 ,2 cne.nyeT, tJTo npH 6orr&rnnx yrnax 
((J > 52°)BKJia.D; .D;ByKpaTHOrO pacceHHHH B tlJopMHpOBaHUU 
,D;HtlJ~epeHn;uan&HbiX CetJeHHH paccMaTpHBaeMOH peaKUHH OC:
TaeTCH onpe.nenJIIOIUHM H npH ytJeTe D -BonHhi B ocHOBHOM 

. COCTOHHHU ,neiiTpOHa. . 
<l>opMa~ :mepreTHlteCKHX CIIeKTpOB rrpOTOHOB npH ytJeTe 

D -BOJIHhi"-ao aceii uccrre,noBaHHoii o6rracTnyrnoB H.e ucn&I
ThiBaeT I<atJeCTBeHHhiX H3MeHeHHii. B o6rracTn 6on&uiux 
yrrroa• pacceJi:HuJI no~npe,KHeMy_ B&I,nerrHroicH o6nacTn 12/c 
npeiiMyin;ecTaeiiiiLIM 'BI<na.noM: o.u;Ho- n~m .D;Byi<paTHoro pac,. 
ce~HHH /puc •. 3/, Ho l1HI<u o.u;HoKpa THoro pac-ceHiiHB HMeiOT · 

_ 1-enep& oTHOCHTen&Ho 6on&myro BenntJHuy. · -' 
Auann3 nonytJeHH&Ix -'HaMH pe3yn&TaTOB' rroi<a3&n3aeT~

tJTo BCe paCCtJHTaHHhie IIOJIHpH3aUH0HHhl~ napaMeTpbl / p O , 

D nn , c nn ; "K nn / B ycnOBHHX CHMMeTplltJHOH KHHeMaTHKH 
. ( (} 1 = 82 ; T 1 = T 2 ) tJYBCTBinerr&Hhi K BKna.ny D - cocTOHHuH 
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P:Hc. 1. 0THOCHTenbHhiH BKna~ ( Q = a i I e) I a (e)) B pac
qeTnoe ceq'enne (aiOJ o~no:KpaTHoro IKPHBhie i,; la, 161, 
~Boiinoro pacceHHHH I i = 2a, 261 H HHTep<I.Jepenu:nn Me:>K~Y 
HHMH I i = 3a, 361. KpHBhie "a" lcrrnoiiiHhiel rrony<JeHhi c 
y<JeTOM S-n D - cocTOHHHii ~eiiTpona, KpHBhie "6" lrrYHKTnp/-
c yqeTOM TOllhKO S - COCTO.HHH.H ~eiiTpOHa. ' . ' 
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Pnc. 2. ,[J;n<I.J<I.Jepenu:nanhHhie ce<JeHHH{daldOl an2 dTl) 
IIPH CHMf.WTPH'IHOH KHHeMaTHKe. J - 3KCIIepn:M:eHTanhHbie 
~aHHbie / 7/ ; --- - Bhl<JHCneHO C yqeTOM TOllbKO O~Ho-
KpaTHOrO pacce.HHHH; · - • ...;. - Bhi'IHCneHO C yqeTOM TOllhKO 
,nBOHHOrO pacce.HHHH; . - - yqTeHhl aMII.riHTY~hl O~Ho-
H ~ByKpaTnoro pacceHHHii. Bee Bhi<JncneHHH BhiiiOnneHhi c 

. yqeTOM S- H D - cocn)HHHH ~eiiTpona. · 
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PHc. 3. 3HeprerHqecKHe crreKTPLI rrporoHoB. 1 - yqreHo 
S- cocroJIHHe :.n;eiiTpoHa; 2 - yqreHLI S-H D - cocroJIHHJI 
,IJ;eHTpOHa. 
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,IJ;eHTpOHa •. 3TO ·HDniOCTpHpyeTCJI pHC. 4, OTKy,D;a·BH,II;HO,~ 'iTO 
rrpH 6onLIUHX yrnax () · H3MeHemie aenHqHHLI ·. P 0 or. 0 ,IJ;o 
7% ~PHBO,II;HT K 3HaqHrenLHOMY H3MeHeHHID aenHqHHhl HnH 
,IJ;a:>Ke H3MeHeHHID · 3HaKa .. ITOnJipH3a~HOHHbiX rrapaMeTpOB .• 

·. 

.f. 
C! .. " 
0.8 

0.6. 

0.'1 
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~-
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~·b 

'\ ~ 

10. 

------ 6.:: l '~ 1 0, I L l I I 

-=-0.1}. 

; ;-. ·, .~ 

PHc. 4.YrnoBaH3aBHCHMOCTLrronJipH3a~HOHHhlxrrap,MerpoB 
Po H c nn /cHMMeTpHqHaJI KHHeMaTHKa/. 1 - rronJipH3a~HJI 

.· fPo) ; 2 - KOppenJI~HJI ITODJipH3a~HH (Cnn ) ; a - yqreHO 
S -cocroJIHHe ,IJ;eH:rpoHa; 6- yqreHLI S, D~ cocTOJIHHJI ,IJ;eiirpo
Ha. 

B 3aKmoqeHHe OTMeTHM, qro c,IJ;e~aHHhiH paHee /l, 2
/ 

BbiBO,II; 0 He06XO,II;HMOCTH yqera 3i}Ji}JeKTOB ri:epepacceJIHHJI 
B peaK~HH p d -+ p pn · rrpH T P = 600 i\f3a ocraercJI 
crrpaae,IJ;nHBhiM H rrpH yqere D- cocroJIHHJI )::{eH:rpoHa. MeHJI
IOTCJI TODbKO KOnHqeCTBeHHbieCOOTHOIIIeHHJI Me:>K,IJ;YBKna,IJ;aMH 
O,II;HO- H ,IJ;ByKpaTHOrO pacceJIHHJI B aMITDHTY,IJ;Y paCCMaTpH
BaeMOrO rrpo~ecca. 
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ToT !lJaKT, '-ITO yqeT .nnyKpaTHoro pacce.HHH.H u D -sonHhi
ne npusen K nonnoMy cornacosanuro c 3Kcnepm.fenTOM npu · ' 
. 60llhll1HX 0 , B03MO:>KHO,CBH,IJ;eTellhCTByeT 0 He06XO,IJ;HMOCTH 
'.nanhneiimero cosepmencTBOBaHHH ucnonh3yeMoii Mo.nenu •. 

ABTOphl npH3HaTenhHhl Ii·.3.KonenHOBH'-IY, n.H.llanu-
,nycy, A.B.Tapacosy 3a o6cy:>K.D;eHHH u u:enHhie 3aMe'-IaHHH 
H n.A. qepKaCOBOH 3a ITOMOIUh npu no.nroToBI(e pa60Thl 
K neqaTH. 

IlpuAoJICenue 1 
. . 

lloKa:>KeM, KaK npeo6pa3yeTcH HHTerpan 131 pa6oThi 1
1
1 

dlk~ (k) 
f 0 

. \ -+ k . 
1\. - v • + '£ 

ILl/ 

npu yqeTe D - cocTOHHHH .neiiTpona. Hcnonh3YH cooTHOUienue: 

00 

1 . , f la(x+i£) d ----=-' e a 11.21 
X + i£ 0 

·H nepeXO,IJ;H K KOOp.IJ;HHa THOMY npe,ncTaBneHHIO !lJyHKU:HH 
~O ( k), 3aiTHDieM 11.11 B BH,ne: 

. 312 oo 3-+ 3 -+ -+ I a>. ... 
-i(2>.) fdafd ro (r-a•v)e. ~o(r). 11.3/ 

0 

.... 
llo.ncTaBnHH B /1.31 Bhipa:>KeHHe I 11 .nnH 
no d 3 r , nonyqaeM: 

~O (r) H HHTerpHpyH 

i(2rrJ
312 ·, 00

U(r) ior 

l"~l ~ e 

1 
dr+~ x 

y8 
-+ -+ -+ ... ... ... 00 w(r} iar 

x [ 3 ( r7
1 

v }( r7
2 

v
0 

) - ( o 
1 

q ) ] f -- e d r I ; 
o 2 r 

.. 
v 

10 
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·vi 
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OcTanhHhie o6o3ml'-IeHHH cosna.naroT c ucnonh30BaHHhiMH 
B pa6oTe 111 . 

... IlpUAOJICeHUe 2 

· . B KaqecTBe sonHOBhiX !lJyHKU:Hii u( r) , w( r) , KaK yKa-
3hiBanoch B TeKCTe' -6panHCh ll!YHKU:HH MaK ru I 4 • sf.. 

5 
-£· r 

u( r) = N ~ C. e ' 
. i=l ' 

6 ~~, 3 . 3 
w(r) = N ~ c~. e t {1 + - + L 

._ ' r'r (r'r} 2 
t-1 i i 

N 0,8896 fm -112 p = 0,0269. 

KaK yKa3aHo B pa6oTe Is~. napaMeTphi 3THX illYHKU:HH .non:>KHhi 
6biTh TaKHMH, '-IT06hi y,nOBheTBOpHllOCh rpaHH'-IHOe ycnOBHe 

u(r}, w(r}"" r 3 npu r .... 0. 

<l>yHKIIHH u ( r) , W ( r) C napaMeTpaMU, yKa3aHHhiMU B pa6o
Te I 41, 3TOMY ycnosuro ne y.nosneTBOpHIOT . 

Hu:>Ke npuso,nHTCH 3naqenuH napaMeTpos, y,nosn~TBO~ 
pHIOIUHX YCllOBHHM 

5 
~ c 

i= 1 

n ( = i 
0 ;· 

! C, ,m 0 . ( = ,· 
i=l ' i 

n = 0,1,2, 

m = -2,0,2, 

KOTOphie · o6ecne'-IHBaiOT ;ose,nenue BOllHOBhiX !lJYHKU:HH U , 

w npu ~anhiX r KaK ,'!Is., · 

'.t ;._. 

·<'" 

... 

·u 



c, E I i 
, c, c;-

1 1 . 1 1,0 1 
-8,9651 19,643 2 4,833 -20,34 
15,21532 17,331 3 10,447 -36,6 
-6,61366 12,884 . 4 14~506 ~ 122,56774 
-0,63666 5,733 5 16,868 .. . 304,49326 

6 21,154 -125,98552 

a = 0,23168 {m-1 

,ZJ;n.R BLI6paHHOH BOnHOBOH · !IJyHKUHH cl>ypl,e ~ o6pa3&1 H 
HHTerpan /3/ 3allHWYTC.R B BH,D;e: 

s . 2 5 c ''£,' 
~ o. (p) = - N I. ---:---!. 

~ D () 
0 p 

A 1= 1 p2 + £ 2 
l 

C' I2 6 , , 

y_.;.-- N p I. .2 + £, 2 
A t=1 P t 

.oo u (r) iar r . e dr = 
5 

N [ . I. ( C arc tg 
-.' l yh' i= 1 r 

0 

1 
- c, tra 
2 

e 

2 2 

£' + ~ 
~ 

)], 

lar . 1 
dr =-

Np 6 C' { t w(r) 
II. 

0 r 2 y4rr l= 1. 2£ ,2 

' 2 2 
a + £'i 6 C'. 

X (3a 2 + £' 2
) fn - i ·.I. ' x 

l a2 i= 1 ·£'.2 
i 

2 2 a 
x [ 3. a £; · + ( 3 P. -i; £;) a~~ ,tg '7T ]1 .. 

.. . £ i .. 
" 

12 

( 

a 

£i 

·x 

,. ,- ·~ : : ~ : . - ; 

: ~·;. 

'~ .. 

.. -·_" 

' ,.~-.: . ~- .. •:·.-, 
.. J ,;,~ . :~· .... 
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