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(a) 159Tb(γ,1n) and (b) 159Tb(γ,2n) 
cross sections from Saclay (solid 
line) and Livermore (data points).

(a) 197Au(γ,1n) and (b) 197Au(γ,2n) cross 
sections from Saclay (squares) and 
Livermore (triangles), compared with 
evaluated data (circles and dotted line).
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○ (Above) 169Tm(γ,1n) and 
169Tm(γ,2n) reactions both 
result in unstable nuclei 
with well-understood 
decays of characteristic 
γ-rays.

○ (Below) 169Tm(γ,Xn) 
cross section, used in 
estimating irradiation 
activities.

Target samples orientation sandwiched in the holder; 
thulium, gold, molybdenum, and cobalt irradiated.

γELBE Bremsstrahlung facility irradiation setup at HZDR laboratory.

𝛟γ   absolute photon fluence
𝞂γ,n  photo-neutron cross section

(Below) Spectra of 169Tm target irradiated at 18-MeV endpoint energy γ-rays. 
Prominent 198-keV and 208-keV decay channel peaks from 169Tm(γ,1n)168Tm 
and 169Tm(γ,2n)167Tm, respectively.


