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Spectroscopy of neutron-rich fission fragments produced in 
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𝜈-ball1 array
Neutron cone



𝜈-ball1 array
Neutron cone LaBr3 efficiency curve

R. Canavan PhD thesis
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𝜈-ball2 array
LaBr3 efficiency curve

Energy resolution: 34 keV @ 1408 keV (2.4%) 
Time resolution: ~350 ps @ 1173-1332 keV 
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• 24 clovers + 10 Coax HPGe +        24 clovers + 20 UK FATIMA detectors  
+ 20 LaBr3 detectors (2 types)       (1.5’’x2’’ cylindrical crystals)
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• Eff(LaBr3)~0.7% @ 1 MeV        Eff(LaBr3)~2.1% @ 1 MeV

• 24 clovers + 10 Coax HPGe +        24 clovers + 20 UK FATIMA detectors  
+ 20 LaBr3 detectors (2 types)       (1.5’’x2’’ cylindrical crystals)

• H gas cell: 1.3 atm         H gas cell: 1.6 atm 

• 7Li beam: ~ 10 nA pulsed beam      High intensity 7Li beam: ~ 100 nA 
pulsed beam

• Fast neutron source (LICORNE)      Fast neutron source (Improved    
            LICORNE): Au stopper, W collimator
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Spectra from 𝜈-ball1 vs 𝜈-ball2
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Spectra from 𝜈-ball1 vs 𝜈-ball2
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Spectra from 𝜈-ball1 vs 𝜈-ball2
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Spectra from 𝜈-ball1 vs 𝜈-ball2
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Spectra from 𝜈-ball1 vs 𝜈-ball2
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Fission product yields for Kr-Ba isotopes
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Fast-timing with 𝜈-ball2 
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Fast-timing with 𝜈-ball2 

Time (ns)

C
ou

nt
s



Fast-timing with 𝜈-ball2 

Time (ns)

C
ou

nt
s

Gate on 1279 keV HPGe 
Gate on 297 keV in LaBr3



Fast-timing with 𝜈-ball2 

Time (ns)

C
ou

nt
s

Gate on 1279 keV HPGe 
Gate on 297 keV in LaBr3



T1/2 (4+) = 1.3 (3) ns

T1/2 (lit) (4+) = 1.36 (11) ns
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Conclusions

! Successful fast-neutron induced fission experiment

! 𝜈-ball2: 24 clover HPGe + 20 LaBr3(Ce) 

! Improved statistics
! Preliminary analysis
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