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1, The invariant cross sections of the (3He,t) reaction on С 
and СН 2 targets at triton enission angles of (} S 0.4 ° were mea
sured using the ALPHA-spectrometer 1 11. The same geornetry ("А") 
was used as in our investigations of(d,p) fragmentation / 2/, 

In this geometry the (3He,d)fragmentation cross sections were 
also measured using the same targets. At 10.78 GeV/c the abso
lute measurements of the (3He,d)cross sections were made in the 
region of Pd- 2/ 3 Рз using another geometry 131 ("В"). In this 

• . Не . • . . 
reg1on of tragment momentum the str1pp1ng cross sect1on 1s prac-
tically independent of incident energy 141.This allowed us to 
normalize our(3He,t) data at all projectile energies used. In 
the same geometry ("В") we also made the absolute measurements 
of the (3He,t)cross sections at 6.78 GeV/c. Preliminary results 
of these measurements are presented else\vhere 151• The comparison 
of both sets of data (obtained in geometr ies "А" and "В") at 
6.78 GeV/c confirms our estimate of normalization uncertainty 
($10%) of the data in geornetry "А". The statistical uncertainty 
of the (3He ,t)data doe s not exceed 5%. The background contribu
tion is no larger than 7% and independent of triton momentum. 

2. The invariant (3 He,t)differential cross sections obtained 
on proton and 12С are presented in figs.l and 2 versus the ener
gy Q = Т3 - Tt (Т is kinetic energy) t ransferred to th.e tar

He 
get nucleus. The Q resolution was: oQ = 20, 30 and 70 MeV at 
incident momenta of 4.37, 6.78, and 10 . 78 GeV/c, respectively. 

А single peak is seen in the p( 3He,t) reaction cross section 
(fig.l). The position and width of the peak are close to the 
expected ones for p(3He,t)L'l++ reaction. The peak shape and loca
tion are distorted Ьу the 3 Не formfactor. This distortion va
nishes with increasing incident mornentum due to decreasinf. (at 
fixed Q ) longi tudinal momentum transfer 6~ 1 (Q) in the Не 

rest frame. The peak шaxima a re obs erved at GJP) = 298~2,307~1, 
and 325+1 MeV for inc ident momenta of 4.37, 6.78, and I0.78GeV/c, 
respectTvely. 

There are two peaks in the 12C(3He,t) cross sections (fig.2). 
The first one is located at small Q and corresponds to spin
isospin excita tions of nuclear levels in the residual nucleus. 
The peak height decreases with increasing projectile energy,but 
this decrease can Ье only in part accounted for increasing uQ. 
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The second peak is located in the same Q region as the peak 
in the р (3 He,t) reaction cross section, so further on we shall 
refer to it as to the ~-peak . -

At 4 . 37 and 6,78 GeV/c the location, height and width of th~ 
~-peak may Ье in principle distorted Ьу the contribution from 
а tail of the first peak. But а crude estimation of а possiЬle 
shift in the peak location ( Q 0 ) shows that this shift is neg
ligiЬle (510 MeV) even at 4.37 GeV/c. Therefore we neglected 
this shift \vhen estimating Qbc \ . The QclC) values obtained are 
Q

0
(C) = 245.:!:_2 , 275.:!:_1, and 315.:!:_1 MeV . 

3. From t he comparison of the data it follows that: 
(i) The contribution of the mechanism which determines 

the ~-peak dominates the ( 3 Не,о cross section for the reaction 
on nucleus at 6 . 78 and 10,73 GeV/c (see fig.2). 

(ii) The ratio (R)of the charge-exchange cross sec tion 

du d
2

u -- со) = г ------- dp 
dП · dpdfl 

Q ~ 75 MeV 

for carbon and proton increases with increasing incident momen
t um varying from -0.5 (Saclay data 1 6 1 at 3.9 GeV/c) to -1.6 at 
4 . 37 GeV/c (the contribution of the tail from the nuclear exci
tation peak being subtracted) and =2.3 at 6.78 and 10.78 GeV/c. 

(iii) As is seen from f ig . 3 and the Q 0 values present ed above, 
tl1ere is а shift between t he ~ - peak positions in the reaction 
on С and Р at fixed incident energies. This shift can Ье un
derstood from kinematics if а group of target-constituent nuc
leons is assumed to participate in the "eler:~entary act" of ~ 
production because ~Р11 ( Q ) a t fixed Q and incident energy de
creases with increasing target mass. 

4 . То make sure that it is impossiЬle to account fo r these 
facts (see also paper / 5 / ) assuming that the ~-isobar is pro
duced on а single "moving target-constituent nucleon, we have 
calculated the charge- exchange cross sections of the ( 3 He ,t) 
reaction at 6 . 78 GeV/c Ьу the Glauber-Sitenko r:Jodel taking lon
gitudinal momentum transfer into account . The exper·imental va
lues of the parameters of the NN ... N~ reaction and the 3 Не form 
factor we r e used as an input, The oscillator wave function of 
12 С and t he shell model wave function were also used . It was 
found that the form of the wave function does not change the 
results appreciaЬly. The calculated cross section for the reac
tion on proton is in accordance with the experimental data, but 
the one for the reaction on carbon is in sharp qualitative con
tradiction with the data: the ratio R is about 0 . 8 insteftd 
of 2 . 3; Q ~C) >Q<t), while in the experiment Q (C) < Q (P) . It was 
f dh .. f. о о oun t at any var1at1on о the 1nput parameters of the model, 
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Fig . 3. The Q - s.rectra о f tri tons 
f r om р ( 3 He,t)L\+ (black cir cZ.es ) 
and ·C(8 He,t){open circZ.es ). The 
proton data are normaZ.ized to 
the carbon data at the L\ - peak 
maxima. 

within their uncer t ainties, as well as taking fi~al stat e in
teraction effects into account, do not provide even а qualita
tive agreement with the data. 
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5. So, the comparison of the data on absolute (3He,t) cross 
sections on proton and 12С, as , well as the Glauber calculation 
results, show that in the charge-exchange reaction with L\ pro
duc tion in nuclei at high energies such mechanisms ofthe collec
tive type are essential, which cannot Ье reduced to L\ -pro
duction on а single target-constituent nucleon. 

We are grateful to A. t1.Baldin, Yu.V.Gaponov, V.F.Dmitriev, 
M.I.Podgoretsky and N.I.Pyatov for useful discussions of the 
obtained resul·ts, S.V.Dzhmukhadze, Z.P.Hotina and R.N.Petrova 
f or their help in this work. 
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Аблеев В.Г. и др. El-84-438 
Возбуждение ~-изобар в ядрах углерода 

в реакции перезарядки (3 He,t) при 4,37; 6,78 и 10,78 ГэВ/с 

Впервые при высоких энергиях измерены сечения реакции 

( 3He,t) на протоне и 1 2с с рождениен ~-изобар. Статистическая 
погрешность ~5%, погрешность нормировки ~10% . Показано, что 

в этой реакции с рождением изобары в ядре сушественны механиз

мы, не сводящиеся к рождению ее на одном из нуклонов лдра . 

Работа выполнена в Лаборатории высоких энергий ОИЯИ. 

Препринт Объединенно г о ин ститута ядерных исследований. Дубна 1984 

AЬleev V.G. et al. 
Investigation of the Charge-Exchange Reaction 
at 4,37, 6.78, and 10.78 GeV/c with ~-Isobar 
Excitation in Carbon 

El-84-438 
( 3 He,t) 

The cross sections of p( 3 He,t)and C( 3 He,t)reactions with 
~-isobar excitation in target nuclei have been first rneasu

red at high projectile energies. The statistical uncertainty о 
the data does not exceed 5%, the norrnalization one is less thar 
10%, These data lead to the conclusion of а si gnificant role 
of collective type mechanisrns, which cannot ь·е reduced to ~

production on а single target-constituent nucleon when cornplex 
nuclei are used as а target, 

The investigation has been perforrned at the Labora tory 
of Hi gh Energies, JINR. 

Preprint of the Joint Institute for Nuclear Research. Dubna 1984 
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