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ABSTRACT, Results of statistical maodel caleulations for average (n,o)
Cross sections are pared with il 'v:luualE-SDhY.Usiq
the results of theoretjcal calculations for the (n,) and (n,p) cross seetions
were d new for nuclear st by study on the

sections of these reactions around 30 weV neutron energy, corresponding to
temperatures of 3.5.10° K, g5 they are typical for helium burning in red giant
stars, can be used to calculate thermonuclear reaction rate and the strength
of the s-process (slow neutron capture) branching [1]. In turn, these
informations are used, for example, in calculation of the heavy  elements
synthesis during the big bang, However, experimental data base of these
reactions is rather sparse and there are significant discrepancies between
the available results of varioys authors. In the energy range of slow
neutrons the charged particle emission reactions measurements are difficult
because of low cross sections and is required the use of 4 high flux neutron
Source and a high luminosity charged particle Spectrometer,

For measuring angle apgd energy distributions of secondary charged
particles have been developed varigus types of detectors having large
Beometrical efficiency and Jow background (see, for example, ref.[2,3]). On
the other hand, in 1994 at the Frank Laboratory of Neutron Physics,
JINR, Dubna, was proposed a new intense, resonance neutron source, IREN
[4], optimized for investigati in _the € neulron energy range,
Realization of the IREN project would promote widening of collaboration
in neutron-nuclear physics  between research institutions of the JINR
member-states. Because of this, in order to Propose a new research project
on the IREN source, in this paper js reported on our some consideration for
nuclear astrophysics investigation,

2. COMPARISON OF THEORETICAL MODEL CALCULATIONS

In order to calculate slow neutron induced average (n,a) cross sections
we have suggested a working formula based o the statistical model [5]. Our
results of the statistical model calculation and experimental values for
average (n,a) ecross sections at E~30 keV ip comparison  with

94

in Table 1. Table 1
lculation by Holmes et al. [6] are glv?n . :
gl:;:::ttlE:]t :-:;ults of the theoretical model calculations are satisfactorily jp

agreement with experimental values,

ions
tical and experimental (n,q) cross sect
i ofgh e :: E~30 keV for several heavy nuclei

(n, &) cross section, ;i____________
.l'l\‘li::clge: Cexp i Deale. Teale. (6]
) Lo |
Mo 20+4 16 18.7
[71
"Te 2.8 +0.7* 4 2.9
[8]
INd 20+3 28 23.8
9]
Sm 28+5 15 21 |
[911 3 32
Ilﬂsm <
9]

* - ‘This value was measured at E=24.5 keV

RAGE (n,)
HYSICAL APPLICATIONS OF AVE
HARIRED CROSS SECTION

The quality of s-process calculation depends sltr:mgh;hc;ns:rl;:h L];::ep::;s
he nuclei on 4
ta: (1) stellar reaction rates of t
?;)irtllepltl: ::;-li\(-es of unstable nuclei, and (3) s-process abundances [10]. The

stellar reaction rate 3
(ov) = Io’u@{ uv)du
b bution ®{v)dv of neutrong,
is determined by integration over the velocity distri

On the other hand, the strength of the s-process branching is determined by
the rates for beta decay,

3 In2 @
T
and for neutron reaction, i

A, ={c)n, ¥, as

A
fi= I—'—)-
"o(A,+4, .
where n, is the stellar neutron density; Vy is thfte mrﬂn:zeasw velocity,
Avernge.stellar neutron cross section, <o>, can be dete
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From here it can be seen that the (n,a)
important part in processes of stellar nucle

various nuclear Processes for the muss re
Fig. 1.

(5)
and (n,p) cross sections play an
osynthesis, Reciprocal influence of
gion  143<A<150 s illustrated in
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Fig.1. The nuclpar

astrophysics processes in the mass region
I43<A< 50,

Branch points are indicated by dotted boxes

It should be noted that S and gy are the s-only isotopes, Because of
low cross sections the (na) reactions perhaps  are not important in
comparison with (n,v) and other processes in the stellar nuclear process
displayed in Fig. | (see Tahle 1), However, there is a number of the stable

and radioactive isotopes which have considerable (n,u) cross section for slow
neutrons,

4. CALCULATED CROSS SECTIONS FOR MEASUREMENT
ONTHE IREN SOURCE
Results of the statistical model caleulations of (o) and (n.p) cross
sections for some  stable and  radioactive isotopes which can he measured
onthe IREN source gre given in Table 2,
Table 2, Calculated {n.c) and (n,p) cross sections
| N I"l‘:lrgul | Abundance 1|_'I}ne uf O-value Tt (mb) |

nuclei or Tys reaction (MeV at 30kev |
[ JF"\T __ | 7200 (n.p) _45)_}:3@';_|
T e N 7 Y |
I Y T 193 i |
14 ["Ar | 3s04d T (N 4.63 560 |
[5 [_;]Zr_ 11.2% (nct 5.66 4’
6 Ry 5.52% | (na) ASHT |
L7 ™Ra 12.7% (o) | 68 | 320907 ]
It would be noted that our results are of preliminary and wif) hﬁmtirmed
more detail caleulation

s for astroph ysical applications,
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