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Role of exact treatment of thermal pairing in radiative strength
functions of %1:163Dy nucleif
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The photon or radiative strength function (RSF), de-
fined as the average electromagnetic transition proba-
bility per unit of y-ray energy Ew,l) has an important
role in the study of nuclear reaction properties such as
~-ray emission rate, reaction cross section, and/or nu-
clear astrophysical processes.?) Very recently, we have
proposed a microscopic model to simultaneously describe
the nuclear level density and RSF.?) For the RSF, we
employed the phonon damping model (PDM),* which
consistently includes the exact thermal pairing (EP), in
order to take into account both temperature-dependent
giant dipole resonance (GDR) width (within the PDM)
and thermal pairing (within the EP). The goal of the
current work is to shed a light on the microscopic na-
ture of the low-energy enhancement in the RSF data
caused by the PDR (Pygmy Dipole Resonance). Three
dysprosium isotopes !61:162:163Dy are selected to do
the calculations within the EP+PDM. The results will
be compared with the phenomenological models (stan-
dard Lorentzian-SLO and generalized Lorentzian-GLO)
and the other microscopic model (Quasiparticle random-
phase approximation-QRPA). The RSF at each energy
E., and temperature T is defined as follow

fe(E,,T) =
1 7 op1l'e1(Ey, T)SE1 (B, T) (1)
3m2h2c? ) 2 E, ’

where o1 is the GDR cross section which is obtained mi-
croscopically within the PDM, I'g; is the temperature-
dependent GDR width, and Sg; is the GDR strength
function.

Figure 1 depicts the total RSFs obtained within
the PDM with and without EP the experimental
data® as well as those obtained within the microscopic
DIM+QRPA (E1 and E1 + M1) and phenomenologi-
cal GLO-SLO models. The results obtained show that,
due to the effect of EP, the EP-+PDM can describe rea-
sonably well the RSF data in both low and high-energy
regions without adding any extra strength function. Asa
result, at least eight free parameters have been reduced
within the EP+PDM calculations as compared to the
description by the phenomenological GLO-SLO model.
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Fig. 1. Total RSFs obtained within the PDM (thin solid
lines), EP+PDM (thick solid lines) versus the QRPA
RSFs for the E1 and E'1+ M1 excitations and the exper-
imental data® for 6! 1631y, The dashed, dash-dotted,
and dotted lines stand for the RSFs obtained within
the phenomenological GLO-SLO models with 2 PDRs,
1 PDR, and without PDR, respectively.

Temperature is found to have a significant effect on the
RSF at the low energy F, < S,, whereas it does not
change much the RSF in the high-energy one E, > S,
questioning the validity of the Brink-Axel hypothesis.
In addition, due to the effects of EP and couplings of
all ph, pp, and hh configurations within the PDM, the
EP+PDM can also partially reproduce the scissors res-
onance in 113Dy nucleus at low E., without adding a
SR strength function in the RSF. These findings indicate
the importance of EP and couplings to non-collective pp
and hh configurations at finite temperature in the mi-
croscopic description of total RSF in excited nuclei.
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