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Abstract: We have investigated previously found T : ½ levels in 3He by elastic scattering of protons 
on deuterium. Between 6.7 to 7.5 MeV and 10.3 to 11.3 MeV, no evidence of variation of the 
angular distribution is found. 

I 

NUCLEAR REACTION ~H(p,p), E = 6.7-7.5, 10.3--11.3 MeV; measured cr(E, 0). [ 
3He deduced no T = ½ levels at ~ 10.2, -~ 12.6 MeV. Enriched target. I 

Evidence has been ob ta ined  1) for  excited states in 3He by inelast ic  scat ter ing o f  

30.2 MeV pro tons  f rom a 3He target .  The isospin (T = ½ or  3) was no t  de termined.  

A search for these states has been made  using different react ions;  in the reac t ion  

6Li(p, 4He)aHe,  evidence o f  these states has been found  2). 

On the other  hand,  these levels have no t  been found  by inelast ic scat ter ing of  200 

MeV electrons 3), inelast ic scat ter ing of  42 MeV e-part ic les  4), and  inelast ic  scat ter ing 
of  25 MeV pro tons  5). 

The t andem Van de Graa f f  at  Saclay has been used to invest igate the angular  

d i s t r ibu t ion  of  p ro tons  scat tered by deu te r ium in the vicinity of  two possible  T = ½ 

resonances  in the 3He system (E x = 10.2 MeV and 12.6 MeV).  

The exper imenta l  equ ipment  was ident ical  to tha t  used in an exper iment  involving 

elastic scat ter ing of  po lar ized  deuterons  on p ro tons  6). The target  was a depos i t  of  

deutera ted  paraffin (80 ktg/cm 2) on a ca rbon  foil (30 ~lg/cm2). The scat tered p r o t o n  

and the recoil  deu te ron  were detected in fast coincidence (several ns) with surface 

bar r ie r  detectors.  The kinemat ics  of  the d(p,  p )d  react ion permi t ted  comple te  angular  

d i s t r ibu t ion  measurements  f rom 555 c.m. to 155 ° c.m. in three measurements  at  each 

energy;  the deu te ron  detector  covered the angular  region 10~-65 ° lab, and  the 

p r o t o n  de tec tor  occupied  successively three posi t ions,  33 ° to 60 ° lab, 60 ° to 87 ° 
lab and 87 ° to 141 ° lab. 
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In order to avoid possible confusion with other reactions (elastic and inelastic 
scattering of protons on carbon, deuteron break-up, e tc . . . ) ,  the pulse amplitudes 
from the proton and deuteron detectors as well as the coincidence time were registered 
on a 16-channel magnetic tape after analog to digital conversion. 

In the analysis, the elastic scattered protons were separated from other events 
(break-up etc.) by accepting only those in coincidence with the recoil deuterons and 
requiring also that the sum of the energies of the proton and deuteron be equal to 
the incident proton energy. 

For a given incident beam energy, the energy of the scattered proton corresponds 
to a well-determined c.m. angle. Therefore the function d N / d E  = f ( E )  can be easily 

transformed to da 
- f ( O  . . . .  ). 

dO 

Two regions were examined in steps of 100 keV, one from 10.3 to 11.3 MeV and 
the other from 6.7 to 7.5 MeV. 

The equipment required a considerable reduction in beam level ( <  1 nA) in order 
to avoid an excessive counting rate in each of the detectors. 

Despite the use of two monitors, one of which counted protons elastically scat- 
tered from a gold target and the second a Faraday cup, it is not possible to give a 
precise absolute cross section. 

However, after normalization of all angular distributions to one point (105 ° 
c.m.) and taking into account the variation of the angular distribution with energy 
and statistical errors, the experiment showed that at all angles from 55 ° to 155 ° 
c.m., there is less than + 12 ~ perturbation in the relative cross sections from 10.3 
to 11.3 MeV and less than + 6  ~ from 6.7 to 7.5 MeV from 90 ° to 155 ° c.m. 

A similar investigation has been performed at Ztirich ~). It  shows that at several 
given angles there is no detectable variation in the absolute cross section in the region 
of energies discussed here. 

The complementary measurements seem to indicate that the states found at 10.2 
and 12.6 MeV in ref. 1), if they exist, are probably not of isospin T = ½. 

We would like to thank Dr. E. Cotton who placed the Tandem Van de Graaff  at 
our disposal for this experiment, as well as the operators of the machine and in 
particular the personnel of the electronics laboratory of SPNBE since without their 
help this experiment could not have been performed. 
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