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STEFF campaigns
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STEFF detectors
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BRAGG ||

arm

STOP
detectors

Contents of this talk
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Analysis of fission fragment distributions
1) Energy measurement
- Gain corrections
- Sum signal reconstruction
2) Timing measurement
- Start/Stop signal selection
- Delay corrections
3) Mass distribution from E-tof matrices

Analysis of prompt gamma distributions
4) Final results
5) Neutron subtraction

- Methodology

Target under study (235U / 239Py)
Calibration source pictured here
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Anode segmentation in Bragg and Bragg Stop

STOP 4x1
detectors plane
(to be corrected for delays)
BRAGG
arm
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Fragment > Xj
detector detector gri
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Bragg anode pads gain corrections
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Anode segmented into four —{

Stop

Treat earliest signal on each pad as primary
Treat all subsequent signals as secondaries
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Bragg Stop anode delay corrections
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FF tof and velocity spectra

“ — START-STOP time of flight ® — Fission fragment velocity
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E-tof matrices and E,m distributions

Schmitt Calibration of Matrix: EtofPad_pad08.mat
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Extending to higher neutron energies
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Consistency across neutron energies
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Summary + Next steps

* Bragg anode pads have been gain-corrected and sum signal has been reconstructed

* Bragg Stop anode pads have been delay-corrected and start-stop pairs have been identified

* Time of flight and velocity results are consistent for literature values with similar setups

* Energy-tof matrices show consistency across the segmented anode pads

* Energy-tof matrices show consistency across neutron energy decades

» Corrections for foils and windows to be done (SRIM)

* Mass distributions to be extracted and calibrated (Schmitt method)

* Analysis has to be extended to the Hips arm (aim to write paper on this analysis in early 2024)

* Analysis to be extended to the 23°Pu dataset (new PhD student starting in January 2024)
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Prompt Fission Gamma Ray Results

* Data from Nal scintillators analysed — only for sub-thermal neutron energy induced fission to avoid gamma-flash induced gain effects
* Background from prompt fission neutrons subtracted based on expected detected counts distribution in time

* Results in good agreement with other recent works, publication submitted to EPJA
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Neutron subtraction
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* Referee’s main points:

* |sthe ‘Watt component’ really a reasonable physical description of the detectors response to neutrons?
Does it work at specific angles since it describes the energy distribution averaged over all emission angles?

* |s taking the counts in the full time window reasonable? Why choose to include so many background counts?
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Neutron Subtraction — Methodology
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increases — this is what we see in our data
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Neutron Subtraction — Methodology
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Doppler shift of gamma-rays

Doppler shift of detected gamma-rays will be different at different fixed angles of detection

1% effect, however, uncertainty introduced in detected energy
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Final thoughts

e Estimation of neutron contribution can be defended

* The benefits of using the wide time window to include ‘all’ counts from PFGs are
likely outweighed by the disadvantages due to the large background subtraction at
high gamma-ray energies. Further, ‘delayed’ PFGs will originate from a FF which
has travelled some unknown distance along the fission axis therefore our response
matrix for gamma-rays originating from the target position is no longer valid

* Analysis with a narrow (2 sigma) window around the PFG peak is underway and
the paper will be resubmitted. The final results are likely to not change very much.
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