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Experimental Setup 

-  5 Stacks (SrF2 on Al backing/Ti/Al) 
-  Faraday Cup  (guard ring -300V) 
-  5 α-beam energies 
-  TRIM Simulations 
-  Thickness (Weighing+α transmission 

measurements)  
•  α source: mixture of 241Am & 244Cm 
•  Totally depleted silicon detector 

International Conference on Nuclear data for Science and technology, Bruges, Belgium, 11-16 September 2016 



Experimental Results 

Figure 3. Comparison between experimental S-factor values for
84Sr(↵, n)87Zr and 86Sr(↵, n)89Zr reactions compared with the-
oretical S factor values obtained in the framework of statistical
optical model using McFadden and Satchler potential[25].

Fig.4 reports the measured cross sections for the
48Ti(↵,n)51Cr reaction compared with the published ex-
perimental data from [26]-[30]. The good accordance be-
tween experimental and theoretical values give us the con-
findence that the current integration is trusty and therefore
the cross sections of 84Sr(↵, n)87Zr and 86Sr(↵,n)88Zr re-
actions are corect.

Figure 4. Our experimental cross sections for 48Ti(↵, n)51Cr re-
action compared with those from IAEA-NDS [18].

In conclusion, we report for the first time the
astrophysical S-factor and the absolute cross section mea-
surements of 84Sr(↵,n)87Zr and 86Sr(↵,n)89Zr reactions
analyyzed up to 11.7 MeV alpha energy.
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Table 1. Nuclear data used to obtain experimental (↵,n) cross
sections on 84Sr and 86Sr isotopes [18].

Nuclear reaction T1/2 (hours) E�(keV) I�(%)
84Sr(↵,n)87Zr 1.68(1) 1227 (1) 2.8

1210 (1) 0.92
86Sr(↵,n)89Zr 78.41(12) 909.15 (15) 99.04
48Ti(↵,n)51Cr 664.82(11) 320.0824(4) 9.91

ground state via ↵ capture. The total number of populated
nuclei at the end of the irradiation time (t

a

) and measured
after a short waiting time (t

a

) can be directly connected
with the peak area (A

i

) of a certain � radiation �
i

by the
following equation:

A

i

= I�
i

✏
i

N

dez(tw, tm), (1)

where I�
i

is the absolute �-ray intensity of the �
i

radiation,
✏

i

represents the absolute peak e�ciency for the �
i

radi-
ation in the specified detection geometry, t

m

is the mea-
suring time, tw is the waiting time after the target is mea-
sured and Ndez represents the number of the populated nu-
clei which are disintegrating after the waiting time.

The HPGe �-ray spectra corresponding to the all ob-
served ↵ induced reaction of SrF2 targets were analysed
using ORTEC Gamma Vision software.The main nuclear
data needed to obtain the absolute cross sections of the
84Sr(↵,n)87Zr and 86Sr(↵,n)89Zr reactions are given in Ta-
ble 1.

3 Results

The absolute measured cross sections of the 84Sr(↵,n)87Zr,
86Sr(↵,n)89Zr and 48Ti(↵,n)51Cr reactions are presented in
Table 2.

The astrophysical S-factor, which describes the possi-
bility of reaction in low energies, has the following depen-
dence [21]:

S (E) =
�(E)

E

exp(�2⇡⌘) (2)

where ⌘ is given by 2⇡⌘ = 31.29Z1Z2(µ/E)1/2. Z1 and
Z2 are the charges of the interacting nuclei in the entrance
channel, µ is the reduced mass (in atomic mass units), and
E is in the center of mass energy (in keV).

In Fig.2 the absolute measured cross sections are pre-
sented along with the latest theoretical estimations ob-
tained in the framework of Hauser-Feshbach statistical
model. Statistical model predictions are dependent with
input parameters used for level densities, gamma strength
functions and optical model. In order to test the reliabil-
ity of Talys code we used as default input the following:
the Constant temperature and Fermi gas model [22] in the
case of level densities, the Kopecky-Uhl [23] generalised
Lorentzian for the �-strength function, the Koning and De-
laroche [24] OMP (optical model potential) for neutrons
and protons, and the McFadden and Satchler [25] OMP
for the alpha particles. The McFadden and Satchler was
chosen because is usually taken as a standard reference
for predictions for ↵ particle OMP. Morover, we are fully

Table 2. The absolute cross sections for the 84Sr(↵,n)87Zr,
86Sr(↵,n)89Zr and 48Ti(↵,n)51Cr reactions.

Nuclear

reaction

E

lab

(MeV)

�
(mb)

E�

(keV)

84Sr(↵,n)87Zr 10.18 ± 0.16 2.52 ± 0.47 1227(1)
10.79 ± 0.15 6.00 ± 0.74 1227(1)

6.41 ± 1.45 1210(1)
11.40 ± 0.14 11.62 ± 1.40 1227(1)

9.01 ± 1.77 1210(1)
86Sr(↵,n)89Zr 8.53 ± 0.09 0.16 ± 0.01 909.15(15)

9.48 ± 0.23 1.14 ± 0.07 909.15(15)
10.18 ± 0.16 4.03 ± 0.26 909.15(15)
10.79 ± 0.15 8.39 ± 0.55 909.15(15)
11.40 ± 0.14 17.53 ± 1.14 909.15(15)

48Ti(↵,n)51Cr 7.26 ± 0.47 85.12 ± 4.98 320.08(4)
8.28 ± 0.38 247.21 ± 14.44 320.08(4)
9.13 ± 0.39 370.40 ± 21.65 320.08(4)
9.75 ± 0.33 420.42 ± 24.57 320.08(4)

10.41 ± 0.32 407.39 ± 31.58 320.08(4)

Figure 2. Comparison between experimental cross sections for
84Sr(↵, n)87Zr and 86Sr(↵, n)89Zr reactions compared with theo-
retical ones obtained in the framework of statistical optical model
using McFadden potential[25].

aware that tunned and improved parameters for level den-
sities, �-strength function, and especially ↵-OMP can be
derived and used but these will be presented elsewere.

Fig. 2 reveals a good agreement between the experi-
mental and theoretical values for both,84Sr(↵, n)87Zr and
86Sr(↵,n)88Zr reactions. The same good agreement is pre-
served also in the case of derived astrophysical S-factors
presented in Fig.3.
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