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Techniques

* Deep Inelastic Neutron Scattering

e Neutron transmission
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* The effective temperature differs from thermodynamic temperature

* Greater than thermodynamic temperature

* The gas with an effective temperature is a good description of the
dynamics of a system at short collision times (epithermal neutrons).




Experiment - VESU

DINS and transmission
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DINS

Difference spectrum
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DINS

Neutron cross section

E
o(Ey, E,0) = ‘/E_o > waopasa(Eo, E,0)
A

1 fiw — h2Q% /2M y)?
SA(E07 Ea 9) — 92 exp {_ ( 2?;_22/ A)
A A
h2 2
oa = kBTes A QJ\EQA

Effective Temperature

kp T — /O " hwZ(w) (n(w) + %) i

Z(w)  Vibrational density of states

n(w)  Bose occupation number

}

11



Case Ethane
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Case Ethane

Backscattering (Carbon)

General results
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Total cross sectic

Determination from experiment
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Asymptotic expression for epithermal neutrons
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Total cross sect

Comparison of results from
DINS and transmission.
« T_. from DINS and its

uncertainty

* Both experiments are done
simultaneously under
identical conditions.

* Comparison with results
employing frequency
spectra from DFT
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Further applicatio

Thermal neutrons

* Neutron diffraction (M. Krzystyniak, K. Druzbicki, G. Romanelli, M.
J. Gutmann,S. Rudic, S. Imberti, F. Fernandez-Alonso)
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In addition to the mentioned concurrent techniques, we can add the use of
thermal neutron and gamma detection. This opens up more possibilities for
use (G. Romanelli, M. Krzystyniak, F. Fernandez Alonso - VESUVIO)

Gamma detection
* Neutron Resonance Capture Analysis (NRCA)

* A. Tartaglione, J. J. Blostein, R. E. Mayer (2009)
* A. Pietropaolo et al. (2010)
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* Prompt-gamma analysis
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Further applicatio

Epithermal neutrons

* MANSE (Mass selective neutron spectroscopy)
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Conclusions

* Study of effective temperatures by combination
of DINS+Transmission

e DINS + Transmission Is an affordable
combination of technique in CANS

« MANSE
 Diffraction

* Prompt gamma
* NRCA
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