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In this report, we apply the folding model

to the giant resonance data for 90Zr, 144Sm and
208Pb reported in Ref. [1].  Optical potentials

used in the analysis were determined by fitting

newly measured elastic scattering data.  The

data extended over the range of 1.5°≤θlab≤36°
and displayed the beginning of rainbow

scattering.  The differential cross sections for the

low-lying 2+ and/or 3- states were also extracted

from the data.  The folding model optical

potentials were tested by calculating the cross

sections for these states and comparing the

deduced transition rates with accepted values.

Beams of 240 MeV alpha particles from

the Texas A&M K500 superconducting

cyclotron bombarded self-supporting 90Zr, 144Sm

and 208Pb  foils mounted in the target chamber of

the multipole-dipole-multipole spectrometer.  The

thickness of the targets were 3.80, 6.90 and

11.84 mg/cm2, respectively, and all were

enriched to >95%. The focal plane detector

consisted of four 60 cm long proportional

counters (separated by 13.55 cm) to measure x-

position and θ, an ionization chamber to measure

∆E, and a scintillator to measure E and to

provide a fast trigger. The angle θ was

calibrated by using a collimator with five 0.1° slit

openings at -2, -1, 0, 1, and 2°. The principals of

operation are similar to the detector in Ref. [2].

The 208Pb data were taken at

spectrometer angles of 3.5, 5, 7, 9, 11, 13, 16, 19,

22, 26, 29, and 32° with a spectrometer

acceptance of ∆θ=±2.0° and ∆φ=±0.8°. The

90Zr and 144Sm data were taken during a later

run at spectrometer angles of 4, 6, 8, 10, 12, 15,

18, 21, 25, 28 and 31° with a spectrometer

acceptance of ∆θ=±2.0° and ∆φ=±0.8° and at

33° and 36° with a larger acceptance of

∆θ=±2.0° and ∆φ=±2.0°. In the analysis,

software cuts on θ were applied to divide each

data set into ten angle bins, each corresponding

to ∆θ≈0.4°. The average angle for each bin was

determined by averaging over the height of the

solid angle defining slit and the width of the angle

bin.  For each angle bin, the elastic and inelastic

scattering peak positions, widths, and cross

Figure 1. Angular distribution of the ratio of elastic
scattering differential cross section to Rutherford
scattering for 240 MeV α particles on 90Zr, 144Sm and
208Pb plotted versus average center-of-mass angle.
The folding model parameters used are given in Table
I.
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