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Reply to the Comment ‘On the “authentic damping mechanism” of the phonon damping model’
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We respond to the Comment by Ponomarev. We reconfirm the correctness of our results and conclusions
published in Phys. Rev. 63, 044302(200J). In particular, we reiterate that the aim of our previous study is
to use for the calculations &1 resonances in neutron-rich isotopes the same set of parameters whose values
are chosen to reproduce the giant dipole resonance in the corresponding double closed-shell nuclei.
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In our recent wor 1], we calculated th&1 resonances lytic continuation of P4(E) into the complex energy plane
in neutron-rich oxygen and calcium isotopes within a quasiE=w*ie¢. Its explicit expression within PDM-1 is given by
particle representation of the phonon damping méB&IM)  Eq. (5) of Ref.[2] (pairing not includedlor Eq. (15) of Ref.
in its PDM-1 version[2,3] including the superfluid pairing [1] (pairing includedl. There is no way to equalizmgz) from
interaction. It is claimed in the Commel#] that “the physi- Eq. (1) (k=2) with Eq. (1) of the Commen{4]. Therefore
cal content of the PDM calculatiorigs] very doubtful” and 4 giscussions using Eq1) of the Commen{4] with the
the description of the pygmy dipole resonatiB®R) is “not aim of attaching it to the PDM are irrelevant.
justified” “at a quantitative level.” However, as seen below, . strength functiori2) is not a Breit-Wigner distribu-

the arguments that the Comment author presents to prove W%n because the damping,(w) depends on the energy

case are either wrong or irrelevant. ) S .
The same Appendix 2D of Ref2] in the Commen{4] Su_ch ?hform Tats been d(irlvedf, tfr?r ;cjhe Slrstt_tlmeém FE@]f.
states that the assumption of an equal particle-phonon co(siNg the analylic properties of the double-ime reen func-
tion independently of any assumption on the coupling matrix

pling strengtthﬂ])=f1 ‘may be employed if the width of lements. Consequently, the photoabsorption cross section of
the strength function is small compared to the characteristi e $o . .
9 P gxe GDR within the PDM is not a Lorentzian either. The
|

energies associated with systematic variation in the coupling = =" o ; .
matrix elements.” This condition is satisfied in the region of ¢/aim in Ref.[4] that a Breit-Wigner(Lorentzian form is
E1 resonances considered in Réfl. However, this does not @ssumed or aed hocinput for the strength functiotphoto-
mean that the matrix elements of the interaction péyt, absorption cross sectiprof the GDR within the PDM is

_ (@t T . simply wrong.
_<Q1|ESS’qFSS’aSaS’(Qq+Qq)lsl) are the same, as claimed One of the crucial features of the PDM is the use of real-

in the Comment4]. e [ : , )
Equation(1) of the Commen{4] is not the second mo- |_st|c single-particle energies to con_struct thh configura
o o tions (at zero temperatuyéogether with thgpp andhh con-
ment for the phonon distribution within the PDM. Theh : . . .
o L . figurations (at nonzero temperatureo which the GDR is
moment for the phonon distribution within the PDM is cal- led. Theref | f th listic sinal
culated(see, e.g.. Eq2.21) of Ref.[5]) as coupled. Therefore a replacement of the realistic single-
P e ' particle spectra with any other ones, such as the random
E, values ofE; used in the Commen#], no longer corresponds
mgk)=f Sy(w)otde, k=12,..., (1)  to the PDM. So the attempt in Rd#] to imitate the results
E1 of the PDM using random values &, and a GDR energy
Eq, which is not defined from Eq23), is incorrect.
It is by no means obvious that the coupling constant
) should increase as the configuration space gets larger in the
Sy(w)= L 2) same nucleus. How the coupling changes is an issue to be
a (0—w)%+ 'yg(w) discussed microscopically. Within the PDM, an increase of
- the space oph pairs leads to a decrease of the parambter
The energyw of the giant dipole resonan¢&DR) is found  to preserve the same value for the GDR width.

whereSy(w) is the PDM strength function

as the solution of E¢(2.39 in Ref. [3]: The aim of Ref.[1] is to use for the calculations d&1
- resonances in neutron-rich isotopes the same set of two pa-
w—wq—Py(w)=0, (3)  rameters g, f,), whose values are chosen to reproduce the

GDR in the corresponding double closed-shell nuclei. There-
where w, is the unperturbed phonon energgefore the fore theE1 resonances in the chaii§-20, “°-*Ca, and
ph-phonon coupling is switched gnand Py(w) is the po-  “3~°Ca were calculated using the parameters chosen for
larization operator. The damping,(w) is calculated micro- 160, 4%Ca, and“®Ca, respectively. There is no reason why
scopically within the PDM as the imaginary part of the ana-the values off; for “°Ca and“*®Ca should be the same. The
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results for the GDR in'®0O have been obtained already The problem of double counting arises only when the struc-
within an enlarged space with = 0.6982 MeV. This value ture of the phonon is calculated microscopically within the
is kept unchanged throughout the chain of oxygen isotopetandom-phase approximation. The use of a structureless
as has been mentioned above and in REf.No change of phonon and of parameters that are selected so that
the parameter occurs betweéPO and ®0 as incorrectly the calculated GDR energy reproduces its experimental
stated in the Commen4]. value, excludes any possibility for double counting within
The PDM-1 with its two phenomenologically selected pa-the PDM.
rameters allows a comparison with the experimental data for Pairing is not included in the calculations of the PDR in
only the average characteristics of th& resonances, such Ref.[5] of Ref.[4]. The aim of Ref[5] of Ref.[4] is to see
as the overall shape of the cross section, width, energy, anflthe PDM is able to predict the existence of the PDR in
energy-weighted surfEWS) of strength. It cannot describe neutron-rich nuclei, but not to reproduce the experimental
such fine structure as the individual low-lyifd states mea- data. Because of the absence of pairing, the parareier
sured in Ref[7]. The EWS ofE1 strength below 5 MeV for Ref.[5] of Ref.[4] was increased significantly in the region
4%Ca and*®Ca are around 0.25% and 0.52% of the Thomasnear the Fermi surface in neutron-rich isotopes. It is natural
Reich-Kuhn sum rulgTRK), respectively. They should be that such an increase overestimates the EWBEIoftrength
compared to the experimental values(0f025+-0.004% of  in this region. This is not the case in the present wdrk
TRK for “°Ca, and(0.29+ 0.04% of TRK for “éCa reported where pairing is included, and the parameters of the model
in Ref.[7]. The enhancement of strength at low energies irhave been chosen to reproduce the GDR in double closed-
double closed-shell nuclei due to the spreading of GDR hashell nuclei.
been discussed in Réfl]. There is no such setting &(E1) In conclusion, none of the statements of the Commiéht
to zero for the PDR within the PDM as claimed in REf]. are relevant, and its conclusions are false.
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