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Motivations

30Si(n, y) cross section is important:

= to predict the abundance of Silicon isotopes produced in the
convective carbon shell of massive stars

= to disentangle the contributions of s-process and GCE in the isotopic
ratios measured in mainstream SiC grains
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Setup in EAR1

June —July 2023




1. Calibration

Detector calibration is performed via a direct comparison of the deposited energy spectra with GEANT4
Simulation convoluted with the detector resolution.

Gain and resolution are varied at the same time to get the best agreement between data and
simulations for each calibration source.
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1. Calibration

Detector resolution and calibration curves are obtained fitting the results for all the sources (37Cs, 88,
AmBe, CmC)
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1. Calibration

Detector resolution and calibration curves obtained for all the detectors.
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1. Calibration
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1. Calibration (Problem C6D6 #3)

Need to “curve” the calibration curve to reproduce the de-excitation cascade of Gold.
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1. Calibration (Problem C6D6 #3)

No important effect due to the counting rate (checking the deposited energy in 4.9 eV Gold resoanance
for parasitic and dedicated bunches).
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2. Gain Stability

Possible gain shift Gain stability is assessed comparing the 8Y amplitude spectra of different calibration

run
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2. Gain Stability

Possible gain shift Gain stability is assessed comparing the 8Y amplitude spectra of different calibration

run
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3. Weighting Functions

Polynomial WF calculated using GEANT4 simulations of y of different energy emitted from the sample
to account for the detector efficiency.
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3. Weighting Functions

SW,R,/E,

1.01]

0.99°

0.98

1.02

SWR,/E,

1.01

1.02 1

Accuracy is wi

o

8
E, (MeV)

0.99 =7

0.98

I Iy E——

8
E, (MeV)

Weight (a.u.)

Weight (a.u.}

2200
2000
1800

— C6D6_1
— C6D6_2

CeD6_3

1— C6D6_4

1600

1400
1200

1000

800

600

400
200

o

o

7

6 8
Deposited Energy (MeV)

2200

2000

1800

— C6D6_1
— C6D6_2

— C6D6_4

1600
1400

1200

1000
800

600

400

200

(=]

2

3

4

5

6

7

8

Deposited Energy (MeV)

WF Au 22mm

(5t order polynomial)

WF Si30

(4t order polynomial)




4. Deposited Energy Thresholds

The amplitude spectra of subsequent signals as a function of their delay is studied in order to identify
rebounds/afterpulses and set a suitable energy deposited threshold.

Situation with the initial (default) parameter for signal identification:

Noise in the «presample» window (256 ns)

20-30 ns electronic rebounds
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4. Deposited Energy Thresholds

The situation with new PSA parameters allows for more reasonable energy deposited thresholds :
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5. Gold Stability
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5. Gold Flight-path
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5. Gold Flight-path

The flight-path is eventually checked to work well even for the resonances at higher energies.
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5. Gold Normalization

The saturated 4.9 eV Gold resonance is fitted for each detector to get the normalization factor.
This normalization factor is tested at higher energy and it reproduces the Au(n,y) cross section in the
continuum region (Au(n,y) standard above 200 keV).
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5. Gold Normalization

Normalization factors for different detectors have a maximum discrepancy of 5 %.

(o aoE: 3 0./73036 0.686456

CeD6_1
— (C6D6_2

CeD6_3
— C6D6_4

Yield

oG Ay:yam 0./73155 0.694770

oCDLN, L 0.807478  0.712807

oCDLN R0 0.812832 0.720205

BIF difference between 20 and 22
mm diameter sample is 8.89 %

| | | |
4.2 4.4 4.6 4.8 5 52 54 5.6 5.8
Neutron Energy (eV)

30Sj(n,y): Status of the analysis



6. Consistency Checks
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7. 39Si Background subtraction

30Si counts have to be subtracted by the sample-independent background (Dummy) and by the
neutron scattering background component (estimated rescaling Carbon counts).

s —— Si30

C

§ 1072 = —— Dummy

s - Carbon Neutron sensitivity in the
- Total Background resonances is still missing!

10713

~~

107 | Estimated background larger than
30Si counts: is Carbon reliable?

P. Zugec et al., NIM A 826 (2016) 80-89

10—15 LI

5 6 7
10 10 10 time - Ty (ns)

30Sj(n,y): Status of the analysis



N o 5000 bpd
7 o 305' YI e I d AIread;)normaIized to Gold

% = o 0.007
g — C6D6._1 2 f e
7k e > | |15.14 keV —— C6D6_
0.06- - C6D6_2 0.006f b—m—r | —_ceps2 |
- Il CeD6_3 u
- 1 C6D6_4 - ©obe.3
0_05_ i — 0_005_ {—ceD6 4 |
: 4.98 keV :
0_04_ A 0.004_ 1
I " 0.003f
0.03 , -
B i [ B
i F i] 0.002}
0.02- [ -
N ,tl"' L 0.001F
0.01- f C
0|_ et [ ’h"| ot o
4920 4940 4960 4980 5000 5020 14950 15000 15050 15100 15150 15200 15250
Neutron Energy (eV) Neutron Energy (eV)

30Sj(n,y): Status of the analysis



7. 39Si Next Steps

" Check background higher than signal (region of negative yield)

= Check if the differences between the detectors are within the statistical uncertainty (resonance
integral, Sammy)

= Second-order correction to the yield: neutron sensitivity, counts below threshold, ...

= Resonance fitting with Sammy
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Measurement EAR1 & EAR2

Preliminary results EAR1
Detector calibrations EAR1

* Measurement EAR2
* Preliminary results

e Detector calibrations

 WF WF EAR1
* Yield Measurement 28Si,2%Si(n,y)
* Resonance Fitting Yield EAR1

Resonance Fitting EAR1
Analysis EAR2 (thermal)

30Sj(n,y): Status of the analysis
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7. 39Si De-excitation spectrum
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30Si(n,y): State of the art

Only a few discrepant measurements available in literature, leading to discrepant MACS

+ Recommended MACS30 (Maxwellian Averaged Cross Section @ 30keV)
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S8 39Si(n,y): Preliminary Results

J. Boldeman et al.,
1603 Nucl. Phys. A252, 62 (1975)

C. Resonance at 15.14 keV
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