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STEFF Proposal Objectives

• To use STEFF at EAR2 to study neutron-induced fission of 239Pu

• Measurement of E,A,Z and directions of fragments.

• Use gamma multiplicities to look at spin effects.

• Meet NEA high-priority request for gamma-ray data.

• Study fragment angular distributions vs. A,Z and E (Ex).



STEFF (with upgrade for EAR2)
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Fragment mass measurement

• Time-of-flight -> velocity 

• Bragg Ionisation chamber->energy

• Mass resolution 4 amu
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Nuclear charge distribution for light mass group
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Add to yield data – thermal to 10 MeV and measure Z distributions



Gamma-ray Energy and Multiplicity

• Response to NEA High Priority Request of more accurate 
knowledge of heating caused by gamma emission in the next 
generation of nuclear reactors

• Coincidence with emission of prompt gamma rays as a 
function of the fragment mass and energy

• 12 NaI detectors around the uranium target provide a 6.8% 
photo peak detection efficiency. Augment with 6 small LaBr3 
detectors from UKNDN.



235U Single g Energy distribution

•Time random coincidences removed

•Multiple-hit effects removed (GEANT4)

• Deconvolution (Compton/Backscatter, etc. removal) using GEANT4 response functions.



Using GEANT4 simulations of response functions of  STEFF NaI detectors





Cover this energy region and higher



Data points based on systematics



Multiplicity Variation – Resolved Resonaces

Variation due to competition between (n,f) and (n,gf)  for Jp =0+ and Jp =1+ s-wave resonances

Can something similar be seen in gamma multiplicities?



STEFF@EAR2 239Pu Experiment

• Target 25cm2  239Pu at

• Both STEFF arms with Small Collimator

• Neutron energy range thermal - 10 MeV

• protons  (~60 days running time)

• 10 (5”x4”) NaI + 6 small LaBr3 

• Fragment-gamma events with A,Z,E

• ~5 fissions per pulse
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