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S U M M A R Y 

In ref. /l/ the experimental data on the pd ➔ 2p + n 

scattering differential cross section ·with TP = 600 MeV 
and the symmetrical geometry of scatter~d particles have 
been presented. The differential cross section calculated 
within the framework of the "simple" impulse approximation 
agreed poorly with these data in the large momentum transfer 
region ll/. 

In the present paper it is shown that the i'mpulse 
approximation succeeds in describing the above mentioned 
data provided the double scatterings of the incident 
particle from the deuteron nucleons and the spin dependence 
of the N-N amplitudes are taken into account. The calculat-· 
ed cross section coincides with the observable one within 
2-3 experimental errors for all the considered scattering 
angles. 



/1 / 
HeKoTopoe BpeMH Hasan rronBunocb coo6rueHne 06 usMepeHuu nu¢-

¢epeHmrnnbHoro Ce'!eHnn rrpouecca pd .... pp n rrpu aHepruu HaneTaroruux 

rrpOTOHOB 600 MaB B CilMMSTPil'IHOll reoMeTpuu, COOTBSTCTBYIOIUeii paBHbIM 

yrnaM BbineTa Il paBHb!M a11epr11nM IlpOTOIIOB - rrponyKTOB peaKUilII. ABTOpbi 

COIIOCTaBnn11 pesynbTaTh! CBOIIX 8KCIIepHM9HTOB C pac'leTaMII, BhIITOnHeHHbIMII 

B paMKaX IIMrrynbCIIOI'O rrpu6nu)l(eHIIH, o6Hapy)l(Hnn cepb93Hb!e pacxo,KneHHH 

rrp11 5onbIDIIX rrepena'lax IIMrrynbca TpeTbeii (Heper11cTpupyeMoii) -qacTnue. 

nono)l(eHIIe cyrueCTBeHHO He MeHnnocb ll rrpn y'leTe D -Bonl!bl B OCHOBHOM 

COCTOHHHil neiiTpoua. 

3To rro6yn11no Hae rrpoBeCTll pac'leTbJ TOI'O )1(9 Ce'leHHR B IIMIIynbCHOM 

rrpn6nnllce11n11, 110 c y-qeToM rrepepaccenHHH na nyKnoHax neiiTpoHa n crrnHo

Boii CTpyKTyphl aMrrnnTyn B3aHMoneiiCTBY!OIIIHX rrap 'laCTHU. BsanMoneiicTBH

eM Mell<ny HyKnOHaMH neiiTpoua, IlpllM9Cb!O D -COCTORIIHH B BOnHOBOll ¢YHK

Uilil rrocnennero u BHeMaCCOBb!Mll s¢¢eKTaMn Mbl rrpeue6peranu. AMrrnnTynhI 

BCex N - N coy nape Hu ii 6panucb coBrrana10runMH c aMrrnnTynaMn paccenHHH 

CB06onHhIX 'laCTHU. 

B HameM cny-qae sTo rrpu6nn)l(eH11e BrronHe orrpaBnaHo TeM, 'ITO nnuua 

BOnHhI rrana10ruux rrpoTOHOB c 8Hepr11eii 600 MaB ropasno Mel!bme cpenHero 

pamryca HyKnOH-HyKnOHHOI'O B3aUMOneiiCTBilH, 
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/2-6/ 
AMrrmiTyJly paccMaTpHBaeMoro rrpouecca B n,c, BO3bMeM B BH.Qe 

Fp d = y 2 M d ( 2 rr ) 3 
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r.oe tP P • tp n - MaTpH'IHhie aneMeHThI p - p • p - n paccemmSI ( n,c,) 

B HMrrynhCHOM rrpe.ocTaBne"HHH; g - COOTB0TCTBy10maS1 <pYHKUHSI fpuHa B He-
➔ 

penSITHBHCTCKOM npu5nH)K0HHH; <l>o ( K ) - BOnHOBaSI qiyHKUHSI OCHOBHOI'O 

u ➔ ➔ ➔ 

COCTOSIHHSI )leHTpoaa; P, I Pi I n - TpeXHMrrynbChl rrpo.oyKTOB peaKUHH, 

MHHyC nepe.o '10TBepTbIM 'lneaoM B ( 1) BO3HHKaeT H3-3a aHTUCHMMeT

/5/ 
pu3aUHH BhineTa!OIIIHX npoTOHOB 

CBo5o.oHhie N - N aMnnnTy.QhI F NN , BXO.QSIIIIHe B MaTpHtIHh1e ane-

MeHThI tN N 1 HOpMHpoBaHbl B n,c, Ha COOTBeTCTBYIOIIIHe nonHhie Ce'leHHSI 

yrrpyroro paccegHnSI: 
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Macey Md B aanbHeihueM rronaraeM panuoil: JlBYM MaccaM HyKnoHa 

2m , rrpeueoperaH sHeprtteil: CBH3H aeil:TpoHa H paaHOCThIO Mace rrpoToHa 

H Heil:TpOHa. 

BbI'lHCneHHe qneHOB, OTB0TCTBeHHbIX aa )lBOHHOe pacceHHHe B ( 1)' rro

HCHHM Ha rrpHMepe IIHToro qneHa: 

(2) 

CooTB0TCTBYIOIIlaH eMy JlHarpaMMa H30opa,KeHa Ha pHc. 1. 3aMeTH~, 

qTo B, Ka)K)lOil: Bepuurne TaKOil: JlHarpaMMbl H3-Sa BHeMaCCOBbIX 9cpcpeKTOB Bbl

rronHHeTCH 3aKOH coxpaHe!IHH TpeXHMIIynbca, HO Hecrrpa,Be)lnHB 3aKOII coxpa

H011HH 9HeprHH, B IIPHHHTOM Bb!Ille rrpu6ntt)K0HHH (2) MO,KHO 38IIHC8Tb B BH-
/5-6/ 

ae 

(211 )2 
I 

X F"P2 (-k,k+~ _;l;;;,p: 
2 E (- k) 2 E ( t+ ~ - ~ ) 

-E(p1 J+id 

X 

X 

ITocneaHHil: HHTerpan B npe11e6pe)KeHHH 9Heprueil: CBH3H aeil:Tpona H pa3HHueil: 

m p H ·m n rrpHHHMaeT BHJl 



3aecb 

J3k <l>o ( k ) 
I -

A - v k + iE 

A =- m + E ( p
0 

) - E ( p
1 

) - E ( p
0 

- p 
1 

) ; 
➔ 

·v 

nocne npOCTb!X npeo6pa30B8HHH (3) nepeXO/lHT B 

J/2 lax dx ;(2TT) f<l>o(x)e 
1; 

A 

PO - pl 

I
➔ ➔ 

Po -p, I 

rae a= ---
1; I 

EcnH B Ka'IeCTBe <1>0 ( x ) 

<l>o(x) 
V a/3 (a+ (3 ) 

277 (a -(3)
2 

B3.IITb cpyHKUHIO X10nbTeHa 

-a X -(3 X 
e - e 

X 

To, BbI'IHCn.11.11 ( 4) 1 an.11 Ms nonyqaeM: 

M = 
I J 5 F (0 ➔ ➔ ➔ ➔ 

5 J ➔ ➔ 
npl 

, P
O 

i P1 , PO - P1 
(27T) 4mE(p

2
+n) 

X F,,p ( p; -~ , 0; 
➔ ➔ ) n, P2 

2 

6 

(3) 

(4) 



I'/le 

V a{3(a+/3) 

21r(a-(3) 2 

1 
2 fn 

(af3+':'fJ2+a~(a -(3J2+ 

(~2+a2)2 

,\ 
+ i arc tg ; 

I -t I 

Bee ocTanhl!bJe •rneHbl /lBOHHOI'O pacceSIHIUI BbI•mcnmoTCSI ananOI'II'IHO. 

nH¢¢epeHuHanbHoe ceqeHHe paccMaTpHsaeMoii: peaKunn s n.c. 6ylleT 

HMeTb Bli/l! 

X 

(5) 

o(2m +E(p~)-E(p1)-E (p2)-E(p3))o(po-p,-p2-p3) 

(2 17 ) 5 8 E ( p 
1 

) E ( p 
2 

) E ( P 
3 

) 

TiepeXO/lSI B CHCTeMy UeHTpa Mace B aMrrnnTy/laX CB060/llIOI'O HyKnoH

HyKnOHHOI'O pacceSIHHSI, yqnTbIBBSI HX CIIHHOBYIO CTpyKTypy li HHTeI'pnpysi IIO 

I il I n 
2 

➔ 

h ' , rronyqaeM 



d 3a 

dT1 d0 1 d02 

IP~ I I ;
2 

I 
16(2rr)2IP➔ I E( ➔ ➔ ➔ Sp(Mp O p -p -p ) In 

0 1 2 

M = M 1 + M2 + M3 - M 4 + M 5 + M6 

+ 
M ) I (6) 

(7) 
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EC ' E - nonHhie 9Hepr1rn 'iaCTHUbl B C,U,M, H "B n,c., COOTBeTCTBeHHO) 

(po ( p➔ , - qiypbe-o6pas qiyHKUHH X10nbTeHa, 
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B HallleM cny-qae a= 45,8 MaBlc, /3 
/1/ 

237MaB/c • fPP f p n 

aMnnnTY/:lbl CBo6oaHOI'O N - N paccesmu£1 B C,U,M,, 38BHC£1IUHe OT KUH8TH

'i8CKOH 9Heprnu OTHOCHTenbHOI'O /:lBH)K8HH£1 CTanKUB8IOIUHXC£1 'iaCTHU H yrna 

pacce£1HH£1 B C,U,M, 

Mcnonb30Banucb Hepen£1THBHCTCKH8 KHHeMaTU'i8CKHe COOTHOlll8HH£1, no

ny'ieHHhie B npeHe6pe)K8HHH BHeMaCCOBb!MH 9qlql8KT8MH H HMnynbC8MH HyKno

HOB B aeuTpOHe no cpaBHeHUIO C UMnynbCOM naaa10mero npoTOHa, OTO npu

BO/:lHT K Bb!pa)KeHU£1M: 
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TT pH pac'leTe JlHcpcpepeHmrnnbHOI'O C9'19HH51 (6) I KOTOphlil: np0B0JlHnCH 

Ha 3BM E3CM-6, aMnnttTYJlhI ceo6oJlHOI'O N-N pacceHHHH 6pan:ucb :us pa

/7 / 
60Tbl • I'Jle 0HH 6hinH onpe)leneHbl Ha 0CH0B"e Bb!Il0nHeHH0I'0 B J1a6opaTop~m 

HJlepHbIX npo6neM Ol1 Hl1 cpasoeor-o aHanusa. 

TTony'l~HHbie HaMH saBHCHM0CTH OT yr-na pacce51HH51 0TH0CHTenbHb!X 

BKna)l0B 0JlH0KpaTH0I'0, JlBO_U:H0I'0 pacceHHHU: H HHTepcpepeHUHH M9lKJlY HHMH 

npHB9Jl9Hbl Ha PHC, 2. 

l1s 3T0I'0 pucyHKa BHJlH0, 'IT0 npH KHHeMaTHKe, 6nH3KOU: K ynpyI'0MY 

0 N - N pacceHHHIO ( 0 - 41 ) , ce'leHHe Il0'ITH nonH0CTbIO onpe)lenHeTCH 

aMnnuTyJlaMH M l + M 2 I Il03T0MY B 3TOU: o6naCTH xoporuo pa6oTaeT np0CTOe 

HMilYnbCH0e npu6nulKeHue. Ponb JlBOU:HOI'O pacce51Hli51 yeenH'IHBaeTCH no Me

pe YJlaneHHH OT yrrpyr-on: r-eoMeTpHH, H npH yr-nax > 50° 0Ha CTaH0BHTCH 

npeo6naJla10men:. 

CpaBHeHHe pac'leTHb!X Ce'leHHU: C 3KCnepHM9HTanbHb!Mli HX 3Ha'leHH51MH, 

/1/ 
Hail:JleHHblMH B pa6oTe • Bb!Il0nHeH0 Ha puc. 3,4. Ha nepB0M H3 HHX npuee-

Jl9Hbl yr-n0Bble 3aBHCHM0CTH 3KCnepHMeHTanbH0I'0 H TeopeTH'leCK0I'0 Ce'le

HHfi, a Ha BTOpOM - 3Ha'leHH51 0TH0lll9HHU: R = a 3KCil. ( 0) I a Yr9P· 

a , Bbl'IHCneHH0I'0 e np0CT0M HMilYnbCH0M npu6nmKeHHH H paCC'IH-
Teop. 

TaHH0I'0 HaMH C y'leT0M nonHoil: aMnnHTYJlbl (7). TToKa3aHbl TaKlKe pesynb-

TaTbl HalllHX paC'leT0B B npoCT0M HMnynbCH0M npH6nHlKeHHH ( M3 = M4 

M 5 = M 6 =O), HO c y'leToM peanbHoil: cnHH0Boil: cTpyKTyphI N - N 
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BHJlliO, 'ITO pesym,TaTb! Hall!HX pacqeTOB JlOBOllbHO xopowo cornacyIOTCSI 

C 8KCIIepHMeHTOM, a paCXO)K,O~HHSI Melli,ny HHMH BO BCeil: paccMaTpHBaeMOll 

o5naCTH yrnoB He rrpeBbllllaeT 2-3 8KCIIepHMeHTallbHbIX OlllH50K. 

.. /1 I 
IlpHBe.neHHbie Ha pHC. 4 pesynbTOTb! pacqeTOB , Bb!ITOllHeHHh!X B rrpoc-

TOM HMIIYllbCHOM npH511HllieHHH H 5es yqeTa CilHIIOBOll CTpyKTYPhl N -N aMilllH

Ty,n, y.noBneTBOpHTenbHO OilHChIBaIOT Ce'leHHSI B511HSH ynpyroil: KHHeMaTHKH, 

HO paCXOJlSITCSI c aKcnepHMe!ITOM rrpHMepHO B 50 pas B o5naCTH 5onblllHX. 

yrnoB. Y'leT JlByKpaTHoro paccesimrn Ii cnHHOBOil: cTpyKTYPhI N - N aMnnH

Tya B Haweil: pa5oTe IlOSBOllHll npH TOH )Ke BOllHOBOll ~yHKUHH B ,neCSITKH 

pas yny'lWHTb cornacne c aKcnepHM!3HToM. 

TaKHM o5pasoM, OCIIOBHbIM pesynbTaTOM HOCTOSillleil: pa50Tb! cne.nyeT 

C'lHTaTb IlOJlTBeplli,OeHHe BalliHOCTH y'leTa .OBYKpaTHoro pacceSIHliSI Ii Cilli!IOBOll 

/5/ 
cTpyKTYPhI N - N aMnnnTyJl, Ha 'ITO 5bmo yKaSaHo B , npn TaKHX peann-

sauHSIX paccMaTpHBaeMoil: peaKUHH, Kor.na ee KHHeMaTHKa CHllbHO OTllU'laeTCSI 

OT KH!IeMaTIIK ynpyroro pac~eSIHHSI HYKllOIIOB HyKllOHaMH. Molli!IO TaKllie 

YTBeplliJlaTb, 'ITO B OilHCOIIHOM 1IpH5nHllieHHII BOllHOBaSI qiyHKUHSI X10llbTeHa 

y.OOBlleTBOpHTellbHO OIIHChJBaeT 8KCIIepHMeHTanbHhlll MaTepHan B paCCMOTpeH

HOM HaMH HHTepBane yrnOB (rrepe.naHHh!X HMIIYllbCOB). 

.Unsi JlallbHeil:wero ynyqweHHSI cornaCHSI paC'l0TOB C 8KCnepHMe!ITOM He

Mallhlll HHTepec rrpeJlCTannsieT rrpoBe,neHne a11annsa BOSMOlliHhIX rrorrpanoK 

H K HCIIOllbSOBaHHOMy HaMn rrpn5nHllieHnIO. 

ABTOpbl BblpalliaIOT 5naro.napHOCTb n.11. narrn.nycy sa ,BHHMaHHe K pa-

5oTe H noneSHhre o5cylli,neHHSI. 
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Tepq:>epeHuHM MelliJlY HllMll ( ; =3). l1crronh30BaHa B0nH0Basr cpyHKUllSI X10nb

TeHa c a =45,8 M:,m/c, f3 =237 M:;mlc. 
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P0:c, 3, CpaBHeHHe pac~eTijblX CetJem1:ii C 9KCneplfMeHTOM, ~ - 9Kcneplf-

MeHTanbHhie pesynbT8Tbl/1 /' - - pesynbT8Thl pactJeTa ( H8CTOSIIll8SI pa6o-
Ta), . . 
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Puc, 4, OTHO!lleHue ( R = a Teop, ( 0) I a sKcrr. ( 0 ) ) pactieTHoro u sKc1}epu
MeHTanhHoro11 1 cetieHuii, f ... rrpocToe ··ui-mynhcHoe rrpu6nui1<eHue 11 , 
! - TO )1{9 C ytieT0M CITHH0B0M CTPYKTypbl N-N aMnnuTyJl ( H8CT0H!ll8H 

pa6oTa), - - HMl'!YnbCH0e npu6nttll{eHue c yqeT0M JlB0MH0ro pacceHHHH 
u cnHHoBoii cTpyKTYPbI N - N aMnnHTYJl ( uacT0HIIlaH pa6oTa), c KopHA0-
poM SKCnepHMeHTanbHb!X OlllH0OK a ( 0) , . SKCIT, 
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