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Fig.20 The γ–ray production energy spectrum of n+180Hf reaction

4  Recommendation
  Because theoretical calculated results are
reasonable from above analysis, the calculated results
are recommended in the energy range from 0.08 to 20
MeV; while for energy from 1.0-5 to 0.08 MeV, the
evaluated data of ENDF/B6 library are adopted.
  The final recommendations were accompished
with the aid of combined adjustment in order to make
the complete data of natural element and its isotopes
satisfy the consistent relationships at the same time.
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   The code APMN[1] is used to automatically get
the optimal parameters of the optical potential for
neutron channel. The experimental σtot in En<0.1
MeV region are considered unreliable, only the

experimental σtot in 2~15 MeV energy region were
used in automatically searching for the optimal
optical potential parameters which are:
   V0=52.19657516,  V1=-0.18551011,
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V2=-0.02026110,  V4=-0.17908059,
W0=6.96990824,  W1=0.70658392,
U0=-3.24499989, U1=0.13205899, U2=-0.00668700,
ar=0.61835420,  as=0.50631952,  av=0.61555803,
rr=1.28659534,  rs=1.31162643,  rv=1.17986906.

   The DWBA code DWUCK4[2] is used to calculate
the direct inelastic scattering cross sections and the
angular distributions of the four levels for 99Tc. These
direct inelastic scattering data and above optimum set
of optical potential parameters are taken as the input
data of the kernel program SUNF[3]. Through
adjusting some parameters in the input data of SUNF
by hand again and again, we can make σn,γ, σn,n', σn,2n,
σn,p, σn,α and σn,nα in optimum agreement with
experimental data.
   The final optimal values of the adjusted
parameters we got are: Ck (the parameter for exciton
model)=220.0, Ce1(the multiplied factor in σn,γ)
=0.30. The change of energy level density parameter
is as follows: an,n' from 15.49548 to 15.99548, an,p
from 15.05988 to 13.05988; an,α from 14.04595 to
13.04595; an,2n from 14.25234 to 13.25234; an,nα from
13.32280 to 15.32280; an,3n from 13.51792 to
15.51792. The change of pair energy correction is as
follows: ∆n,αfrom 0.0 to 0.7; ∆n,d from 2.32 to 1.32;
∆n,2n from 0.15 to -0.10; ∆n,nα from 1.12 to 0,0; ∆n,3n
from 0.97 to 0.0. The change of some optical
potential parameters is as follows: rs=rv of p channel
from 1.32 to 1.22; rs=rv of α channel from 1.442 to
1.20.
   The calculated σtot, σnon and σel as well as the
experimental σtot are given in Fig.1, σn,γ in Fig. 2,
from which we can see that the calculated values are
in pretty good agreement with experimental data.
Besides, the calculated σn,n’, σn,p, σn,α and σn,nα are also
in rather good agreement with few experimental data,
though their figures are not given here.

Fig. 1  σtot, σel and σnon of 99Tc

Fig. 2  Radioactive capture cross sections of 99Tc
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Calculation and Recommendation of n+142~148,150 Nd Reactions
in the Energy Region up to 20 MeV
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【abstract】The neutron data of 142~148,150 Nd were calculated and recommended in the energy
region 10-5 eV to 20 MeV. The data include total, elastic, (n,γ), total inelastic, discrete level and
continuum inelastic, (n,2n), (n,3n), (n,p), (n,α), (n,t), (n,3He), (n, n’p+pn’), (n,n’α+αn’) cross
sections. The angular distributions and the spectra of the secondary neutrons and the resonance
parameters were also included.


