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PHOTOFISSION OF 197Au AND 209Bi AT INTERMEDIATE ENERGIES
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Photofission processes at intermediate energies are expected to be unique for
investigating the complex dynamics of excitation in heavy nuclei, because photons
interact electromagnetically with nuclei through giant dipole resonance, quasi-deuteron
mechanism, and (3,3) resonance. For preactinide nuclei, the photofission processes
opened by the quasi-deuteron mechanism and the (3,3) resonance are especially
important due to their high fission thresholds of > 20 MeV that suppress the fission
channels opened by the giant dipole resonance. The fission process must be regarded
as a collective process of the nucleus. It seems interesting how the local excitation is
propagated in nuclear matter and transferred to a collective nuclear excitation.

In the present work, the reaction yields of 121 radionuclides produced in the
photofission of 197Au and 209Bi by bremsstrahlung of end-point energies (E0) from 300
to 1100 MeV have been measured radiochemically using the catcher foil technique.
The yields increase steeply with an increase of E0 up to 600 MeV and increase
gradually above 600 MeV, indicating the resonance-type excitation function attributed
to the (3,3) resonance. The charge distribution was reproduced well by a Gaussian
function with the most probable charge (Zp) expressed by a linear function of A, i.e., Zp
= RA + S, and with the A-independent FWHMCD. The numbers of pre- and post-fission
neutrons were deduced from the R and S values, respectively, assuming the
Unchanged Charge Distribution (UCD). Based on the charge distribution parameters R,
S, and FWHMCD, the symmetric mass yield distribution with the most probable mass Ap
of 92 m.u. and the width FWHMMD of 39 m.u. was obtained for 197Au at E0 ≥ 600 MeV.
The Ap value  obtained for 209Bi is larger by 4 m.u. than that for 197Au and the FWHMMD
is smaller by 6 m.u. The total fission yield of 10 mb/eq.q. for 209Bi at E0 = 1000 MeV is
larger by a factor of about 3 than that for 197Au (3.2 mb/eq.q.). These fission
characteristics will be discussed in the conference by referring to the theoretical
calculations using the latest Photon-induced Intranuclear Cascade Analysis code
(PICA3) [1] combined with the Generalized Evaporation Model code (GEM).


