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THE REACTION OF DISLODGING OF NUCLEONES BY THE PROTONS FROM THE
NUCLEUSES

M.M. MIRABUTALIBOV
Azerbaijan State Oil Academy, AZ-1010, Baku, Azadlig av., 20

On the base of the quasi-classical approach the obtained expression for the amplitude of the quasi-elastic dislodging of nucleons by
protons from the nucleuses is applied for the study of the membrane structure of light nucleuses. The results of concrete calculations of
amplitude of A(p,2p)B process on '°0 and *C nucleuses are given for the comparison with the experimental data. The calculations have been
carried out for the different outlet angles of the slow protons 8,=61°, 64°, 67°, 73° at the fixed scattering angle of the quick proton 6,=13.4°.

The analysis of the results shows, that cross-sections of the scattering weakly depends on the angles of dislodging protons.

The quasi-elastic dislodging of nucleons by protons of

intermediate energies from nuclears on the base of the quasi-
classical approach, described in the ref. [1] is investigation.
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Here T,, T, and T, are energies of the corresponding
incident, scattered and dislodging nucleons, Ey is the break
energy of the weak connected nucleon.
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where Ey is the recoil energy of the daughter nucleus.
The matrix element of nucleus transition is presented in
the form:
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The wave functions of the relative motion of the
rescattered proton are obtained from the solution of the
Shroedinger nonrelativistic equation [2].

The wave function of the dislodging nucleon (slow) has
the form:

dpzdplé(T -T7,-T,-E, -

T
' (2” My

= [drdx,dqle" " e LNy 0, £ < M| p(REN M, >

Toward this end, the differential cross-section of reaction
A(p, NpP)B is written in the form [2].
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The nucleus recoil energy is defined with the help of the
momentum of recoil nucleus (P,), which connected with
missing mass (M,) from the reaction, on the base of the law
of conservation of energy:
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The connection between nucleon divided energy (Ey)
and daughter nucleus mass (My.;), which are known from
experiment for missing mass is used by the following form:

Ey=M,-M,, (©)
Thus, applying the quasi-classical theory on the proton

scattering on the nucleuses, described in the ref [1], for the
matrix element, we obtain:
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After change of variables u=r-x and using the expansion for the ill-wresting member @(7), we obtain:
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Here p(x¢) is expressed through radial transition nucleus density p;(x).
The expression for the nucleon-nucleonic amplitude fyp( q' ) is considered in the generic form [3].

Integrating the expression (8) on du, further on ¢’ and using the property of &-function, for the cross-section we obtain:
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At the quasi-elastic dislodging of nucleons, the recoil
nucleuses have the hole in the casing, from which the proton
is radiated, and the separation energy is equal to the energy of
this single-particle state. The energy of dislodging nucleon
has the value

T,=T,-T,—E, -E, (10)
And is defined with the help of the formula (2) and law

of conservation of momentum
P, =7k, — 7k,

— 7k, . (11)

The form factor of nucleus is
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The mathematic calculation method is given in ref [1].

At the calculation (12) it is need to choose the coordinate
system. Toward this end, it is supposed, that axis 0Z 71 q,,
where ¢ = ‘ki -k is  recoil

f‘ = 2ksin&:2ka
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momentum to the nucleus, o = s1n?2 and axis OXlq,

where 6, is scattering angle of the incident particle,

cos(qx,)) = u, X1={1u¢}
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where 6, is the angle between incident and dislodging
particles, which are familiar from the experiment.

Moreover, it is need to choose the function of nucleon
density distribution in nucleuses. For the light nucleuses it is
advisable to apply the symmetrized Fermi-densities, which
well describe experimental cross-sections at the analysis of
the elastic scattering of electrons and protons on light
nucleuses [4,5].

The supposed approach allows to calculate the
differential cross-sections on the dislodging of nucleons by
protons with energy 7p=1I GeV without free parameters. The
results of the concrete calculations of reactions A(p,2p)B on
nucleuses '°O and '“C in the comparison with the
experimental data are given on the fig.l. and 2. The
calculations, carried out for the outlet angle of slow protons
6,=61° and at the fixed scattered angle of the quick proton
6=13.4°. The analysis of the results shows, that scattering
cross-section weakly depends on the angles of the dislodging
protons.

The nucleus '°O can radiate the protons from the levels 1
Psys, 1 Py, 1 Sy, and nucleus '>C can radiate from levels 1
P3» and 1 Sy, that’s why the differential cross-section is
calculated for each of this cases.
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Fig. 1. The experimental (points) and theoretical differential
cross-sections of the reactions of quasi-elastic
dislodging of protons from the different nucleus
membranes '°0O (touch dotted line). The cross-sections

correspond to 0,=61°, 6,=13.4°. The continuous curve
is results of the ref [6].
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Fig. 2. The same, that on the fig.1., but for p—12C.

In the experiment the slow protons were registered at
energies 7,=(60+105)MeV, the agreement of the theoretical
cross-section with quick protons, measured on the
registration was carrying out at these energy values of slow
protons. As it is seen from fig.1., the theoretical curves,
obtained in the present work on the dislodging of protons
from the levels 1 P3;, and 1 P;, in the difference from the
experiment have only one maximum. This is the consequence
of that in the process the absolute quasi-elastic dislodging of
protons is considered, i.e. the residual nucleus doesn’t react.
The shift of the maximum to the side of the big energies
probably connects with that the distortion doesn’t take under
consideration in the wave function of the dislodging proton.
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For the comparison the theoretical curves, calculated in Thus, it is possible to conclude, that such calculations are
the wave-distorted momentum approximation, where the comfortable for the practical use with the analytic wave
Hartri-Fock wave functions were used for the nuclear functions of nucleus.
nucleons, are presented on the figures. Moreover, the authors The theoretical analysis of dislodging reactions needs
of the work [6] also took under the consideration the more detail consideration of the nuclear-force wave
excitation of the residual nucleus. functions, in particular, more detail account of the excitation

and distortion in the nucleus wave function.
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PROTONLARIN T9SIRILS NUKLONLARIN NUVODSN QOPARILMASI

Protonlann tesirile nivaden nuklonlarin kvazielastiki qopma reaksiyasinin amplitudunun analitik sakli kvaziklassik
yaxinlagsma asasinda tapilmigdir. A(p,2p)B reaksiyasinin differensial kesiyi '*0 ve '2C nivaleri Ugln hesablanmig ve alinan

naticalar tecriibs ile miqayisse olunmusdur. Hesablamalar suratli protonlarin yalniz 92 =13.4° sapilma bucaginda, zsif protonlarin

iso 6,=61°, 64°, 67°, 73° qopma bucaqlar tictin aparimisdir.
Naticalarin analizi géstarmisdir ki, sepilmanin effektiv kesiyi, qoparilan protonlarin ugus bucagindan asilihg ¢ox zsifdir.

M.M. MupabyTtansi6oB
PEAKI U BBIBUBAHUSI HYKJIOHOB U3 AJIEP IIPOTOHAMUA
Ha ocHOBe KBa3MKIaCCHYECKOTrO oAX0Ja IOJYUYECHHOE BBIPAXKCHUC Ul aMIUIMTYJAbI KBa3UYIIPyroro BBIOMBaAHUS HYKJIOHOB U3 A4€P

HPOTOHAMH HMPHMEHEHO JUI M3y4YeHHs 000JIOYEUHYIO CTPYKTYpPY JErKuX siaep. Pe3yibTaTbl KOHKPETHBIX PAcueTOB aMIUIUTY.bI Iporecca
A(p,2p)B Ha surpax '®0 u '>C npuBeeHBI B COMOCTABICHAN C SKCIIEPUMEHTANBHBIME TAHHBIMH. PacdeThl BHITOMHEHBI IS Pa3THYHBIX YIIIOB

Beuteta MemteHnsix mpotoroB (0,=61°,64°67°73%) npu duxcupoBanHOM yrie paccestHus ObicTporo mpotona 6:=13.4°. Amamms
Ppe3yJIbTaTOB MOKa3all, YTO CEYCHUE PACCESHUS C1ab0 3aBHCHT OT yIJIOB BEIOUTBIX IIPOTOHOB.
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