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In the last years an important role is attributed to the conside
ration of non-nucleon degrees of freedom in nuclei, in particular of 
the excitations of a A 33-"nucleon hole" type (4- hJ. It is impor
tant to investigate the properties of the~ -4states at excitation 
energies about )00 MeV. At such the energy the on-mass-shell A- iso
bars may turn out to be bounded in a nucleus and to form an 
isonucleus/1/. 

We have investigated the ( 3He,t) reaction at the JINR synchro
phasotron at 4.)6,6.78 and 10.7 GeV/c using the ALPHA-spectrometer/2/ 
with momentum resolution ~0.4%. Hydrogen data were obtained using 
the CH2-c method. The results of the absolute cross section measure
ments performed with the normalization accuracy$ 7% are presented in 
the figure. 

e p c r o t ine tor the reaction on a car bon 
exhibits 2 peaks. There are a gaussian peak with <i"'~42 MeV at 
Q<iDOKeV and a peak due to the excitation of the Ll -degrees of 

freedom (around q .~Joo KeV ). The cross section, integrated over 
~ in the region.of this peak, is about 490 mb/sr and about 5 times 

as large as the one under the 1-st peak of the spin-isospin excita
tions. Comparing our data with the Saclay one/3/, one can see that 
the values of the last cross section remain almost unchanged with 
increasing of the beam momentum, while the cross section for the 
A -isobar excitation in nucleus increases more than 7 times when 
one goes from ).9 to 6.78 GeV/c. At 10.7 GeV/c the form of the 
spectrum is almost entirely determined by the 4 -excitations in a 
nucleus. In this connection it is worthwhile to note that the "elemen
tary" reaction of the ff~ JlllJ·H -type has a cross section which falls 
ott as a power with increasing beam energy. 

The triton spectrum obtained on hydrogen has a single peak whicr 
corresponds to the d+t-ieobar production. We observed a shift (~24 MeV) 
of this peak position to the higher Q values in comparison with that 
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on a carbon. Kinematically,the shift implies a larger "target" mass 
in the reaction on a nucleus than that in the 3/le.p ~ 1- A+-+ reaction. 

We have not observed any Pl~ dependence of the cross section on 
2. _ _? 2 

carbon in the region p~ ~ 0.013 Gev-/c , while tor the reaction on 
hydrogen it is consistent with the ~)(f'(-Sp.:.) law with the 8 ot an 
order of 100 GeV-2/c-2. 

In summary, our results tor the (3He,"t) reaction on nucleus show 
that at momenta higher than 1.2 GeV/c/nucleon the mechanism via the 
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Being taken together with the 
shift or the "&-peak" positi
on on the 'nucleus relative to 
that on hydrogen, mentioned 
above, it could be interpreted 
as an indication to the col -
lective nature or the 
A -excitations of a nucleus. 

The Q = e3He- E,. dependence of 
the cross section of the reac
tion (3He,t) on hydrogen (a} 
and carbon (b,c). The full 
lines in figs.(a,b) are the 
Breit-Wigner resonance formula 
fit. The dashed line in fig~) 
is the gaussian fit. The data 
presented in fig.(c} are taken 
from paper 131. 
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A6nee8 B.r. HAP· £1-83-486 

Bos6y*AeHHe l!. -Hsooap 8 AApax yrnepoAa 8 peaK4HH nepesaPAAKH (
8
He . t) 

npH 4,4 +10,7 r3B/c 

npeACTa8neHW npeA8apHTen•Hwe AaHHwe 0 peaK4HH (8 He • t) Ha AApax 80AO
poAa H yrnepoAa npH HHnyn•ce AAep renHA-3 6,78 r3B/c , nony~eHHwe Ha CHHxpo
~asoTpoHe OHIIH. 

06HapyweHO, ~TO npH 3TOH HHnynbCe OCHOBHWH HeXaHH3HOH peaK4HH ( 8 He,t) 
Ha AApe llam•eTCII B036Y*AeHHe l!. -H300apw 8 AApe. 

H3 cpaaHeHHA c AaHHWHH npH 4,4 H 10,7 r3B/c , nony~eHHWHH 8 3TOH *e 3Kc
nepHHeHTe, a TaK*e AaHHWHH CaKne npH 3 , 9 r3B/c cneAyeT , ~To c pocTOH 3HeprHH 
CHaPAAa ponb HeXaHH3Ha C aos6y*AeHHeH l!. -cTeneHell CBoOOAW 8 AApe pe3KO 803-
pacTaeT . npH 10,7 r38/C OH npaKTH~eCKH 4enHKOH onpeAenlleT ce~eHHe 3TOI1 peaK-
4HH, TOrAa KaK npH npoHe*YTO~HWX 3HeprHAX /CaKne/ 3aHeTHWI1 8KnaA B ce~eHHe 
nepe3apAAKH 8HOCAT TaK*e H COHH-H30COHH08We 8036Y*AeHHII IIAePHWX ypOaHell 
a AApe OTAa~H . 

nony~eHHWe AaHHWe yKaawaarlT Ha KonneKTH8HYIO npHpOAY l!. ·-8036Y*AeHHI1 AAPa . 

Pa6oTa 8WnonHeHa a na6opaTOPHH awcoKHX 3HeprHI1 OHIIH . 

Ableev V.G. E1-83-486 
l!. -Isobar Excitation i n Carbon Nuclei at 4.4 + 10.7 GeV/c 
in Charge-Exchange Reaction (sHe, t) 

The preliminary data on ( sHe, t) reaCtion on hydrogen and carbon nuc
lei at helium-3 momentum of 6.78 GeV/c are presented. The data were obtained 
at Oubna Synchrophasotron. 

It is found that at this momentum the main mechanism of the (sHe, t) 
reaction on a nucleus is the !!.-isobar excitation in the nucleus. 

From the comparison with our data at 4.4 and 10. 7 GeV/c, obtained 
in this experiment, and also with the Saclay data at 3.g GeV/c, one can see 
that the mechanism via the !!.-degrees of freedom excitation in a nucleus 
becomes dominant with the beam energy increasing. At 10.7 GeV/c it almost 
entirely determines the reaction cross section, while at the intermediate 
energy (Saclay) the size~ble contribution to the reaction cross section 
stems from the spin-isospin excitations of a nuclear levels in the recoil 
nucleus. 

This data indicates to the collective nature of the !!.~excitations in 
nuclei. 

The ·investigation has been performed at the Laboratory of High Energies, 
JINR. 
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