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Activation data: needs and applications 

Activation of materials :  isotopes, activity 

Dose rates : handling limits, storage 

Heating : cooling , storage conditions 

Charge particle production : gas production, 

radiation damage       

 Scattering cross sections (n,xn) x=1,2 .. : 

neutron transport     

Data for nuclear models development 



Activation data in EXFOR 

METHOD = ACTIV 

ENTRY   :   16% 

SUBENT :   21 % 

Datasets  :   17 % 



Activation method 
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𝐹 =
𝜆

𝑒𝑥𝑝 −𝜆𝑡𝑐 1 − 𝑒𝑥𝑝 −𝜆𝑡𝑒 1 − 𝑒𝑥𝑝 −𝜆𝑡𝑚
 

                            A - activity 
                               I - gamma-ray emission probability 
                              e – detector efficiency 
                               n – number of atoms in the target 
                              C – correction factors 
                              𝜎𝑠𝑡 - 27Al(n,a)24Na standard reaction cross 



Employed mono- and quasymomo- 

energetic neutron source reactions  

Neutron generator (D-D: 2-3 MeV, D-T: 13.5-14.8 MeV): 

high intensity; low background; neutron emission in 4π; 

narrow energy range.   

Cyclotron (D-D: 4-13 MeV): neutron emission 

predominantly in forward direction; quasi-monoenergetic 

neutrons background of low-energy neutrons.  

Van de Graaff accelerator (D-D (gas target), D-T 13.8-20.5 

MeV): wider energy range; neutron emission in 4π; quasi-

monoenergetic neutrons background of low-energy 

neutrons; relatively low intensity. 





Sample composition 

Interferences in production of the same radionuclide from 

different reactions on different isotopes in the sample. 

(n,3n) 

(n,2n) 

(n,γ) (n,n+p) (n,p) 

samples with different isotopic composition 



Irradiation geometry 



Neutron spectrum characterisation 

 Mean neutron energy and 

energy distribution for the 

irradiation geometry : the 

reaction kinematics 

 Spectrum unfolding : time-of-

flight measurements in 

combination with threshold 

activation measurements 

 

 



Coincidence summing effects I 

g3 

g1 

g2 
E3(p3) E2(p2) 

E1(p1) 
2

1
1

1

t
coinc

e


121

2
)(1

1

t
coin pp

c
egg



 
33211

3
./..1

1

peffpeffpeff
coin pp

c
eee gg





Coincidence summing effects II 



Detector efficiency 

The Monte Carlo simulation of the 

detector response allows taking into 

account the detailed characteristics 

of the detector and samples 

(complex shape, sample matrix, γ-

ray self-attenuation, volume activity 

distribution, coincidence summing 

effects, etc.  
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Nuclide identification by Eg and T1/2  

240Am decay data 

   T1/2    50.8(3) h 

    E (keV)    Ig % 

     988         73(4) 

     889        25.1(1.3) 
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fitted T1/2(988 keV) = 50.88 h 
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Neutron flux variation during irradiation 



Uncertainty analysis 

correlated 

not correlated 

The same sample employed in 

more than one irradiation 



Constructing a covariance matrix from 

EXFOR uncertainties 



Some results 



Isomeric ratio measurements 



9Be(d,n) thick target neutron spectrum 



Spectrum average cross sections 

𝜎 =  
 𝜎 𝐸 Φ 𝐸 𝑑𝐸
𝐸2
𝐸1

 Φ 𝐸 𝑑𝐸
𝐸2
𝐸1

=  𝜎 𝐸
𝐸2

𝐸1

𝜒 𝐸  




