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e Rebounds study.

/. Count rate consistency study.




Past meeting results
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Past meeting results

- Count rate consistency study

Sample Total Good %

Au 2.136e17 2.136e17 100
Empty 1.512e17 1.512e17 100
Empty + Filters 3.579e17 3.579e17 100
Se Thick 1.732e18 1.732e18 100
Se Thick + F 1.109e17 1.109e17 100
Se Thin 9.618e16 9.618e16 100
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Ongoing work

Determination of the PHWT:

e Detectors gain stability study.
e Monte-Carlo simulation of monoenergetic gamma rays.
e C_.D, detectors calibration.

. Measurements + Simulation results
e Spectra convolution.
e Calculate a weighting function (WF) for each C D, detector.
e Check WFs.

e Weight %9Se(n,g) spectrum.
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Ongoing work

Determination of the PHWT:

Detectors gain stability study.
Monte-Carlo simulation of monoenergetic gamma rays.
C, D, detectors calibration.

Measurements + Simulation results
Spectra convolution.

Calculate a weighting function (WF) for each C_ D, detector.

Check WFs. DISCLAIMER

e All results are preliminar.
e Systematic study is now ongoing.
e Every comment will be well received!

Weight 8°Se(n,g) spectrum.
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Ongoing work

Determination of the PHWT:

e Detectors gain stability study.
e Monte-Carlo simulation of monoenergetic gamma rays.
e C_.D, detectors calibration.

_ Measurements + Simulation results
e Spectra convolution.
e Calculate a weighting function (WF) for each C_.D, detector.
e Check WFs.

e Weight 8Se(n,g) spectrum.
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Detectors gain stability study

1:37"::55

Counts/Pulse

Counts/Pulse

2

10

Deposited energy C.D #1

— run#108615
— run#108640
—— run#108681
— run#108755
— run#108777
~ run#108782
— run#108849

P
1000

L1
2000

L1
3000

! -
4000

Deposited energy C.D_#3

Prc]
5000

'6000

Enerav (channels)

— run#108615
— run#108640
~ run#108681
— run#108755
— run#108777

- run#108782
—— run#108849

PR -
1000

PR -
2000

R, 7
3000

P
4000

P
5000

‘6000

Enerav (channels)

Counts/Pulse

Deposited energy C.D #2

Counts/Pulse

PR B
0 1000

M.
4000

— run#108615
— run#108640
— run#108681
— run#108755
— run#108777

run#108782

— run#108849

(R LT
5000

6000

L1 L1
2000 3000

Deposited energy C D #4

Enerav (channel

s)

— run#108615
— run#108640
— run#108681
— run#108755
— run#108777

~ run#108782
—— run#108849

L R |
3000 4000

P -
2000

A L
5000

6000

Enerav (channels)

Victor Babiano Suarez

Collaboration meeting - Prague 2019



Detectors gain stability study
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Detectors gain stability study

Deposited energy C.D #1
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Detectors gain stability study
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Detectors gain stability study
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On going work

Determination of the PHWT:

e Detectors gain stability study.
e Monte-Carlo simulation of monoenergetic gamma rays.
e C_.D, detectors calibration.

_ Measurements + Simulation results
e Spectra convolution.
e Calculate a weighting function (WF) for each C_.D, detector.
e Check WFs.

e Weight 8Se(n,g) spectrum.
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Detectors calibration

- Geant4 simulation
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Detectors calibration

- Geant4 simulation

e Slight efficiency differences
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Detectors calibration

- Geant4 simulation

e High computational cost

Céir:rma Number of Time Time
=hergy Umber ot \without With
Simulated events (m) (m)
(MeV)
1.000 1e7 7
6.000 1e7 15
8.000 1e7 19
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On going work

Determination of the PHWT:

e Detectors gain stability study.
e Monte-Carlo simulation of monoenergetic gamma rays.
e C_.D, detectors calibration.

. Measurements + Simulation results
e Spectra convolution.
e Calculate a weighting function (WF) for each C_.D, detector.
e Check WFs.

e Weight 8Se(n,g) spectrum.
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Detectors calibration

FROM SIMULATION

FROM MEASUREMENT
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Detectors calibration

SIMULATION + MEASUREMENT
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Detectors calibration

SIMULATION + MEASUREMENT
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Detectors calibration

SIMULATION + MEASUREMENT
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Detectors calibration

- Geant4 simulation
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On going work

Determination of the PHWT:

e Detectors gain stability study.
e Monte-Carlo simulation of monoenergetic gamma rays.
e C_.D, detectors calibration.

_ Measurements + Simulation results
e Spectra convolution.
e Calculate a weighting function (WF) for each C D, detector.
e Check WFs.

e Weight %9Se(n,g) spectrum.
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Weighting functions calculation
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Weighting functions calculation

. x10° Weighting functions comparison
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Weighting functions calculation
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Weighted %°Se(n,Y) spectrum

Neutron energy
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. 80 Resonance Si.gnal tg Si.gnal tc_)
We [ g hted Se(n ,V) S peCtru 11 energy noise ratio = noise ratio
(keV) Unweight. Weight.
i Neutron energy | 1 140 200
8§ [ 10 13 20
10° = -
- 100 2.5 3
L —— Weighted spectrum
10* —
10° K l‘
E "MI‘W‘IMHW WA i o
|_ | 1 | | | | | 1 | | 1 | | | | |
10° 10° 10°

Neutron energy (eV)

Victor Babiano Suarez

Collaboration meeting - Prague 2019



. Resonance Signal to Signal to
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Comparison with previous measurement
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80Se(n,Y) experiment summary

Analysis of the experiment is now ongoing.

Until now: Currently ongoing: Next steps:
e Effects of rebounds e \Weighting function e Determine the
have been studied. search. experimental
e A count rate stability capture yield
study for C6D6 e Make a R-Matrix
detectors has been analysis with
done. SAMMY.
e Astrophysical
interpretations of the
results.
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Past meeting results

- Rebound study done with similar results than °Se(n,g)
(Threshold).
- Count rate consistency study

Sample % Sample %
Au 96 Au 100
Fe 100 Fe 100
Pb 90 Nb 92

Empty 100 Pb 100
Empty 100
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Fe(n,y) @ EAR1

PRELIMINARY RESULT
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9Nb(n,y) @ EAR2

PRELIMINARY RESULT
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SUMMARY

e A systematic study has been carried out to characterize rebounds and avoid
their effects.

e A count rate consistency study has been performed to check the validity of the
total statistic.

e PHWT work is now ongoing.

e 39Se(n,g) experiment:
o Up to 80 resonances can be distinguished in the energy region of astrophysical interest.
o Next steps: R-Matrix analysis (SAMMY) and astrophysical interpretations.

e Fe(n,g) and **Nb(n,g) experiment:

o Next steps: WF calculation, R-Matrix analysis and Astrophysical and technical interpretations.
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SUMMARY

*°Fe(n,g) and *Nb(n,g) experiment:

e A systematic study has been carried out to characterize rebounds and avoid

their effects.

e A count rate consistency study has been performed to check the validity of the
total statistic.

e Next steps:

o  WF calculation
o R-Matrix analysis.

o Astrophysical and technical interpretations.
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