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Reaction Relevance
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MotivationDiscrepancies & Detection Difficulties

LEFT
(a) 159Tb(γ,1n) and 

(b) 159Tb(γ,2n) cross 
sections from Saclay 

(solid line) and 
Livermore (data 

points).

RIGHT
(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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MotivationPhotoactivation Plan of Action

Benefits of Thulium:

○ Monoisotopic (no random 
byproducts to sift through)

○ Reaction products are 
unstable nuclei with 
well-understood decays of 
characteristic γ-rays.

Reaction Diagram

Activation equation (left) connects the 
number activated target atoms (a 
measurable quantity) to the cross section.Nact     activated atoms         𝛟γ       absolute photon fluence

Ntar     target atoms      𝞂γ,n      photoneutron cross section
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MotivationγELBE Facility: Irradiation
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MotivationγELBE Facility: Detection Setup
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MotivationAnalysis Methodology

tirr irradiation time      tmeas     measurement time
tloss time from irradiation end to measurement start
Ndecay     activated atoms which decayed during tmeas

  P     production rate         𝜆     decay constant

Nmeas      total corrected counts during tmeas
        

𝜂     total detector efficiency at 𝛾-energy E𝛾
End Result
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MotivationMeasurement Results: Spectra

169Tm target spectrum, 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.
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Eq. 1 shows the differential cross section for the creation of a Bremsstrahlung with an energy E𝛾 in a thin 
target, assuming incident electron with total energy E0 (our endpoint energy).

(1)

MotivationBonus Slide 1: Bremsstrahlung Creation
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MotivationBonus Slide 2: Photoactivation Experiment Preparations

absolute photon fluence

photoneutron 
cross section

test measurement targets


