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* We report in this paper some preliminary results on the to-
“tal'and differential cross-sections of the reaction. y+n —> p+n~ ob-
tained by exposing a Deuterium Bubble Chamber to the 1 GeV brems-
- strahlung beam of the Frascati electron-synchrotron. In a previous
paper''/ we have reported some results concerning the double pion

photoproduction off neutrons, using data obtained in the' same experi
ment,

The main result of this investigation is a significant differen
ce between the cross-sections of =" and =~ photoproduction which ap-
pears inthe second-resonance region, if the comparison is made for
the same n-N ¢. m. energy. Indeed, while the n' cross-section shows’
. the well-known D, 4 peak at 1480 MeV, for the -_;r"' the bump is displa-
ced backwards at about 1400 MeV,

The method of data analysis is very similar to the one descri
bed in reference (1). The actual measured reaction is y+d -> pg +tptw”
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where pg is the spectator proton, which is assumed to be the one with
the lower momentum,

The events were fitted kinematically with three constraints,
When the spectator proton was not visible (pg % 80 MeV/c) in the cham
ber, the standard assumption was made: py = py = p, =0 MeV /¢ and
Apy = Apy =30 MeV/c, Ap, =41 MeV/c.

7469 events were found which satisfied all the imposed selec-
tion criteria (X2 = 10, pg £ 250 MeV/c, fiducial volume, at least one
visible proton besides the n~, etc.).

The total and differential cross-sections are reported in Ta-
ble I for 20 intervals of E’tz, the'c. m. energy squared of the =™ -p sy~
stem,

"Inthe computation of the total and differential cross-sections
the loss of events with two invisible protons, as well as the effects due
to the possible wrong choise of the spectator proton, were corrected
by means of a Monte Carlo calculation. The data at small angles, whe-
re the corrections are larger than 25% and the statistics is poor, are
quoted without error evaluation and should be considered only as indi-
cative,

. No corrections have been made to-take into account the effects
due to the deuterium target, as the theoretical .and experimental infor-
‘mation of this subject is still rather poor. . :

' InFig. 1 the total cross-section as a function of E%? is shown.
The superimposed curves represent the total cross-sections for the
reactions y+p -> nt+n and y+p - w®+4p. The comparison is made
for the same total center-of-mass energy, while the energy scale is al
‘80 given, for convenience, :interms of E,, the corresponding incident
photon energy on free nucleon, The quoted errors are purely statisti-
“eal; a possible systematic error of the order of 5% on the measured
- photon flux is not. included, :

Fig. 2 shows the differential cross-sections for various inter
vals of EX% as a function of G*, the angle between the = and the inci-
' dent'y-rayin the #”-p c.m, system,

These data are in substantial agreement with those of the
ABBHHM collaboration obtained at DESY with the same technique(2),

In Fig. 3 the cross-section at 6% = 900 as a function of EX” is
reported. Its behaviour is very Simi/lar’tb that of the total cross-sec-
tion. The values were obtained by fitting the experimental angular di-
stributions with cos ox polynomials, The available data from other ex
periments are also reported in the figure, -

At this point the controversial:question of the existence of the
Py, resonance in n” photoproduction.off neutrons has again to be consi



dered. The experimental angular distributions seem to be in disagre
ement with those calculated by ]Donnachie(4) assuming the presence of
the Pj;. Therefore, we tried to interprete the bump at about 1400 MeV
in-the total cross-section as due to the D5 resonance and to explain

- the energy shift by means of the interference between this resonance
and the Born terms. The calculated effect however is not sufficient to
explain the displacement found, so that the cross section bump could
be indicative of a relevant Pyy contribution.
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