Pa3Ban oentpoHa NnpoToHamMu C
aHepruen 800 MaB.

B.B. CapaHues, C.I1. LLlepmaH



[lnaH goknaga

1. NcTtopua akcnosnuum

2. OTO0p cobbITUM peakumn pd->ppn

3. KpaTkoe coaepxaHue teopumn [laxHo-HnkoHoBa
4. CpaBHEHME CNEKTPOB C BbIYUCINEHNAMN MOOENN
5. 3aknto4yeHne
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35-CM Ny3blipbkoBada kKamepa,
HanMonHeHHas AeUTeEPUEM U
HaxoasLWasica B MarHUTHOM rMone
1.48T, obrny4yanacb NPOTOHHbLIM
ny4ykom ¢ umnynscom 1438 MaB/c.

[TonyyeHo cBbiwe 5*10% kagpos.
[IpoBOOUNICA NOUCK 2-X NYYEBbIX
COObITMX C ABYMS MOMNOXUTENBbHBbIMU
Tpekamu (2.9*10%), 3aTem
BbIMNOSTHANINCb U3MEPEHUA TPEKOB U
nocrie reoMeTpmnyYeckon PEKOHCTPYKL U
TPEKOB NPOBOAUIICA KUHEMATUYECKNU

donT.



CobbITns Mornu npuHagnexaTtb peakumu
ynpyroro pd-pacceaHusd, passana nnu
npoLeccam C poXXaeHUeM MUOHOB:

pd ->pd
pd =2 ppn
pd—> pdn®
pd 2 dnm+

OT160p cobbiT Nponssoannca Mo
KNHEMaTn4eckomy dnUTy C X2 KpUTepmem
(oTbop Ha 1% OoBepPUTESIBHOM YPOBHE).

OTobpaHo Bcero 9369 cobbiTnn pasBana
OEUTPOHA.
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The cross section of the deuteron breakup :

Opd_ppn— (29,7 £ 0.3)mbn
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Impulse approximation diagrams for the reaction pd - ppn are shown in fig. 1a, b.
The corresponding amplitude is

AP = i+ p ]Ef'ﬁ{ﬂ'ﬁﬁ Fy1 - q'frl'l.rﬂl b ofns Val pa )} E-"m;l . (1)
where

[ ———aan

5,23_—1E4(md—-*..';mi+£:l%+% P, COS E]1) -I-mfl i ?.mf,—?mdw"mi+,r‘.r$,
a

1y =153(1m-51+§“ p;_z) +6m’—4mE;,  1=(pa—ps) = (p=ps). (2)

-

The first term in eq. (1) is related to the graph la, the second one corresponds to

fig. 1b. o, b, p are the total cross section, slope of the diffraction cone and the
ratio real/imaginary parts in the NN amplitude, respectively. The latter is para-
metrized as follows: ann=(i+ p)so, e'”?". 5 is the total NN energy squared. At



In what follows a realistic deuteron wave function is used; @ =0, =1 corresponds
to the deuteron spin projection. In the laboratory frame there is a standard expansion
of the deuteron wave function ¥ over the states with orbital momenta 0 and 2 (S
and D waves) (see ref. *")):

¥ (p)= 3 mx;[u(pnn§ﬂ+~%w{m(3 {"";E"ﬁ ’—(ug’*))]nf%crz-xn.
XpXa

(4)

Here u(p) and w( p) are deuteron wave functions in S and D states (see appendix
A for the details), x, and y, are nucleon spinors; £ is the polarization vector of
the deuteron in the system (X, Y, Z):

= (7L, i), £=(0,01). (4a)

The values @ = =1, 0 correspond to the deuteron spin projection on the Z-axis.
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In practical calculations we used the parametrization of the deuteron wave
function by the sum of exponents

u{p)=Y A, e " 2,
w(p)=p>Y Bie " 72, (7)

Numerical values of the parameters A;, B;, v,, §; for the Reid soft-core wave function
are given in table 1 [ref.?')]. Using the parametrization (7), one has for the
impulse-approximation amplitude:

At = (i +p)™Q2m)V [T A e P+VIG(ph +ph) —pD T B e P s}
+[l 2],
AT = (14 p) ™) (=D prepry +ip) ¥ B e ¥ilsy+[12 2]},
A = (i p) ™) (DL pry + ips)? T Bie )+ 1222},
Aghi=(i+p) ™2 HIVIY A, e i +3(3pt —pD T B e s, +[1 22 2]}
(8)



Elastic scattering diagrams are shown in figs. 1c, d. The corresponding amplitude
ts easily written according to Feynman rules:

. 3 - . * 5P — k¥
{!5}?g4t IR[ p,+E)+{ p, ]

(13)

el <4 _ ‘
A _Gfd ki{:w}“[ml—r_éﬂ—n;:F—a's][mﬂ—[%ﬂﬂf—a'.r.]{m’—k"—fg;

Notations of momenta are shown in fig. 1c, Herege "' “is the pomeron-nucleon

vertex (g° = o,,,, R =4b, G is the d = pn vertex which at small k is connected with
the deuteron wave function through the following relation

G 1
4m k*+ me

= Wylk), (14)
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Diagrams accounting for the final-state interaction (FSI) are presented in fig. 1g, h
and in fig. 5. We neglect the spin transfer in the upper vertex and restrict ourselves
by considering only S and D) partial waves for the slow nucleons. First consider the

S-wave case.
Using the standard Goldberger-Watson-Migdal factor 16mrm[a~'(p>) —ip_] ' for
the slow nucleons which corresponds to the sum of diagrams 5a, we obtain

Fs1 ol o (b/2)1 d’k ] 16m
+ ok
AS-wave {! P]'Tmr.r J. (2 J [ }{k '_p-p}?_Fj.__l.E ﬂ_t(PiJ'—fP-

(23)
L+ L:;“F
)

[y
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Pre.2. V#BapuadTHOS CeYeHWe niA TPOTOHOB, BRISTALINIX B 3aIHDD noxycepy, ¥3 pe-

armny /b/ -’/ﬁ/” /11/ . [TpEXoBAA KDMBag - BRIAN OAHOKPATHOI'O DPACCeAHWA,
CIUIODHAA KpHBad -~ CyWMMa BKIANOB OMHOKDPATHOI'O DACCESsHUA H MeXaHW3MA MHOHOOO -
pasoBaHii.



3aKIto4YeHmne
Mopenb [axHo-HukoHoBa B LefioM onucbiBaeT anddepeHumanbHb
"ePUCTUKN NpoLiecca pasBarna AeuTpoHa NpoToHaMn B 06r1acTu 3He|
11X HMXxe 1000 MaB. Kak 910 ObINo NMOHATHO YU OO0 9TOro, OCHOBHOM E
€CC NpuxoguT OT MMIMYNbCHOro NPUONMXEHUA, ABYKpaTHOE paccesH
IMOAEWNCTBME B KOHEYHOM COCTOSIHUX MOOAUMULNPYIOT CAEKTPbI, HO |
MEHSIOT
ooLWwmmM xoa noBegeHus.
03MOXHO, B NPOLIECC pa3Bana cregoBano Obl BKMNOYNTL POXOEHNE
LleHNE NMMOHOB B NPOMEXYTOYHOM COCTOSIHUM (KaK NOKa3bIBalOT pack
0B “KYMYNATUBHbLIX  MPOTOHOB), poXaeHue 1 nornouieHne A-n3obap
aunarpamMmmax AByKpaTHOro paccesitHus.



