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Fission observables: names and time scales
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https://www-pub.iaea.org/MTCD/Publications/PDF/te_1168_prn.pdf

Reason for the **’Pu(n,f) reaction study

Incident neutrons energy range ¢
Fission observable ? | Tot. n. of studies | Thermal Resonances Fast
239Pu(n,f) CS 143 A7 86 39
Fission daughters 85 29 19 18
PFG 7 6 2 1
PFN 24 10 9 6

“Thermal: below 1 eV, Resonance: 1 eV < E < 1 MeV, Fast: above 1 MeV.
®CS stands for cross section, Fission daughters are both fragments and products, PFG is prompt
fission gamma-rays, PFN is prompt fission neutrons.

v

Reason for “*’Pu(n,f) reaction study Review of existing studies shows lack of

information on prompt fission gammas energy and
multiplicity. STEFF will, hopetully, provide data on
them, as well as on FF observables (mass and
energy yield curves).
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Multi-parameter study with a wide neutron energy

range supplied by the n_TOF facility. 213




L n_TOF facility, CERN
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n_TOF uses PS protons to produce
neutrons by spallation from a lead target.
Their energy spans 12 orders of
magnitude, from meV up to the GeV

, | range.
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* Experimental campaign in 2018 at EAR2

= 5 timing detectors: to get the FF velocity

= 16 scintillators: to get energy and multiplicity of the y-rays
* 4 ionisation chambers: to get the energy of the FF

= About 5 fission events per bunch expected
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Flowchart of the data analysis
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Timing detectors: Micro-Channel Plate
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= Secondary electron emissive foil

=  Electrostatic mirror

= Multi channel plate 6/13




Timing detectors: Multi-Wire Proportional
Counter

= Secondary electron emissive
foil

=  Electrostatic mirror

= Multi wire proportional
counter: isobutane filled
chamber is isolated from the
electrostatic mirror by a mylar
window
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Timing detectors: signal traces
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Timing detectors: quality check on set of signals

Cross Section for 239Pu(n,f)
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Scintillators: Nal and LaBr; example traces
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Scintillators: LaBr; detectors
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Preliminary prompt fission y-ray spectra
from LaBr; and Nal, compared to literature
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Figure 2. Prompt fission y-ray spectra from 40

thermal-neutron induced fission on ?*°Pu (red line i

with error bars) compared with data from Verbinski et 20 L

al. [23] and Chyzh et al. [24]. We also show recent 20— Error bars (colored area)

calculations performed with the Monte-Carlo codes 10 i are accounting for

FIFRELIN [25] and CGMF [26]. The inset shows a i statistical error only
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Conclusions

m Signals traces observed for all the detectors; their reading has been optimized to build up a
database of signals properties

m  Quality check made using a single run as statistical sample (or a few runs, but still less then
10% of the campaign)

m Future steps: processing of the data for the entire campaign and event correlation to
reconstruct fission events
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