Experimental study of the 2®Pb(7, 2p)2°"T1 reaction at 392 MeV
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Measurement of the differential cross section and the analyzing power for 2°8Pb (7, 2p)
207T] reaction is in progress at an incident beam energy of 392 MeV. The purpose of the
study is to examine a relativistic effect on quasi-free scattering at intermediate energies
by comparing the experimental data with relativistic and non-relativistic calculations with
distorted wave impulse approximation (DWIA). In order to avoid theoretical difficulties in
handling the recoil effect, a heavy nucleus, 2°Pb, is used as a target for this study.

On the same nuclear reaction, a South Africa group has compared their experimental
data with various kinds of theoretical calculations at an incident energy of 202 MeV. In their
analysis, they have also shown that the relativistic DWIA calculation, which gives better
result than non-relativistic one for some measuremental conditions and worse result for other
conditions. But from a view-point to examine the relativistic effects, studies at higher energy
is preferable. In addition, the energy resolution of their measurement is comparable with
separations of adjacent peaks and they separate them by using peak fitting only for a part of
their data.

In order to separate the 3s;/, ground state of 20771 from the 2d; /2 first excited state (351
keV) and the 2d5/; (1683 keV) third excited state from the 1h;; /5 (1348 keV) second excited
state, we have made an effort to improve energy resolution of the measurement, especially
energy measurement by using the spectrometer LAS. Momentum of each particle detected at
focal plane of LAS are deduced by using a polynomial function of the horizontal position z,
the vertical position y, the horizontal angle 6 and the vertical angle ¢ as
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where § = (p—po)/po is a deviation of the particle momentum from the value corresponding to
the central orbit of LAS, and a;;; represents a coeflicient of the polynomial. However, as the
coeflicients used presently were determined by using calibration data when the energy spread
of the beam was significantly larger than the present beam. Accordingly, we revised them by
using newly taken data of p+*°Ca elastic scattering at E, = 200MeV varying magnetic field
so as to place the peak at —13.5, —8,0,8,17% of §. In addition, we also made a measurement
in order to revise the coefficients of a polynomial function for reconstruction of the scattering
angle of the detected particle. For this purpose, a slit with an aperture of 5 mrad was
placed at 0,£25,+50 mrad of the entrance angle of LAS.



In the actual analysis of the (p,2p) data, the separation energies for each event was
calculated with additional correction terms which are introduced and determined purely
phenomenologically as functions of energy E,, the horizontal angle 6, measured by GR,
and 6;,; measured by LAS. Contributions of this correction terms were less than ~ 400 keV.

Until now, we measured momentum distribution of cross section and analyzing power of
the 298Ph(p, 2p)?°" Tl reaction under a condition where the setting angles of GR and LAS
were fixed at 32.5° and 50.0° respectively.

Figure 1 shows the separation energy spectrum of the reaction. The widths of the peaks
are 194 ~ 272 keV in FWHM. Now improvement of energy resolution has been achieved and
further analysis for cross section and analyzing power is in progress.
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Figure 1: The separation energy spectrum of 2°8Pb(p, 2p)2°"T1 reaction at 392 MeV recon-
structed with newly determined coefficients. On a top figure, the separation energy spectrum
including accidental coincidence events is plotted with a black line in logarithmic scale. The
contribution of the accidental events is also shown with a gray line. An expanded spectrum,
after the subtraction of the accidental contribution, is shown on the bottom of the figure in
a linear scale. Four different stats of our interest are reasonably well resolved.
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