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Monte Carlo simulation of intermultiplet
transitions in Pr

Aim:
Project an High Inelastic Neutron Scattering 

experiment  in the eV range energy on Prasodimio (Pr)

Monte Carlo simulation code give a prediction about 
the performance of the particular spectrometer 
before the realization of the experiment to organized 
the correct set up.

In this particular case we want to study the 
intermultiplet transition of Pr (rare-earth metal).



Summary

• Intermultiplet transitions
• The spin-orbit interaction

• Inelastic Neutron Scattering
• VESUVIO spectrometer

• MonteCarlo simulation



Intermultiplet transitions
Hamiltonian of a system considering 
spin-orbit interaction is:

H=H0+Hso

where z  is a radial integral of ξi(r).
The Spin-orbit interaction 
eliminates the degeneration of the 
2S+1L terms and generate J 
multiplets



Intermultiplet transitions

Cross section:



Intermultiplet transitions

Transitions level of 
prasodimium.

We want to observe the 
particular transition 
between 3H4 and 1G4



Prasodimium



Vesuvio



Time-of-Flight technique (T.O.F.)

– Inverse geometry
(final energy selection)



MonteCarlo Simulation
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MC.exe
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Instrument Parameters File



Input File



MonteCarlo Simulation
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MonteCarlo Simulation
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MonteCarlo Simulation
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MonteCarlo Simulation
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Energy transfer (meV)

 2θ=1.6°

3H4→ 1G4
1167 meV,



Conclusion

• Observation of intermultiplet transitions

• High Inelastic Neutron Scattering

• MonteCarlo Simulation in Pr


