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h Proposal

* Follow-up of proposal INTC-P-304 (2011)

Original proposal:
- spin assignments of neutron resonances in 8’Sr + n using the TAC
results published: doi.org/10.1016/j.nds.2014.08.037

- neutron cross section measurement with C4Dg detectors &
* measurement on hold, awaiting sample reconditioning
* PSl is ready to transform sample, hence this proposal

Present proposal:
- neutron cross section measurement with C4Dg detectors (EAR1, 2.4-1018 protons)
- test measurement gamma-ray spectroscopy with LaBr; or HPGe (EAR2, 1-:1018 protons)
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Vrﬂ% 87Sr sample

« Sample on loan from Los Alamos
287 mg, 2.54 x 2.54 cm, on loan:

Isotope natural Sr enriched &/Sr
84Sr 0.56% 0.015%

86Sr 9.86% 1.39%

81Sr 7.00% 87.73%

88Sr 82.58% 10.87%

« Sample was transported in vacuum container

« Sample was extracted and put between
kapton foils and mounted on n_TOF sample
ring in Saclay in inert environment
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87Sr sample

Sample inside vacuum Sample repackaged, Sample
chamber on arrival before experiment after experiment

g ”‘fuJ Frank Gunsing, CEA Irfu, Université Paris-Saclay INTC meeting, 2024-11-12



m 87Sr TAC gamma-ray spectroscopy

 How to assign resonance spins from gamma-ray spectra from decay of resonance state?
- gamma-ray multiplicity spectra (not conclusive) 3
- angular distribution primary gamma-rays (not conclusive) 3

- low-level population

simulated data
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Vrﬂ% 87Sr TAC gamma-ray spectroscopy
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nTOF

9/2*

Simplified level scheme 27Sr in EAR1
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h 87Sr TAC gamma-ray spectroscopy
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NTOF 87Sr TAC measurements
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8.75." TAC measurements
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m 87Sr orbital momentum assignement

based on probability*

L | 1I1HH

*method: L.M. Bollinger, G.E. Thomas,
Phys. Rev. 171, 1293 (1968)

— equal probability sand p

— p-waves expectation value
— s-waves expectation value
— d-waves expectation value
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NTOF 87Sr TAC measurements

i

2.6
2.4
2.2
2.0
1.8
1.6
1.4
1.2
1.0
0.8

brafileosbonabonsbonabonalonsbunalinalonslesifd

counts
o
IS
|kl LA LR LU LU B |

@

= 2

—@—
——

counts

counts
e
N
S

ratio 898/1836

FITY FETE PET PP PPTY PR IR T AT e

TTTTTTTTTTTTTITTTTT T T T T T I T TTI T TTT]TTT
RN RN PR R R R L L

I|III|III|JIIIIIIlIIIllIIlIIIlIII

counts
<

s3.5
s648.3

3671 —o—
s4981—e—

s737.5
s1335
1402
s2112
$2439
s2756
s4049

s4441

s4781
s4993

s5211
s5367

0 1 1 1 1 1 1 1 P PR PP PRI PP PRPIPITE PRTIE PRI PITIRTE | 1 PR PIPPIPE PP IPRPITE PIPPITE NTIPIE PPPIPE PPV | | TR PPTIPE PIPITE PPN IPPIPIE PPN PR IPR AP |
0 10 20 30 40 50 60 70 80 10 20 30 40 50 60 70 80 10 20 30 40 5 60 70 80 10 20 30 40 50 60 70 80

amplitude (ch) amplitude (ch) amplitude (ch) amplitude (ch)

https://doi.org/10.1016/j.nds.2014.08.037

|rfti| Frank Gunsing, CEA Irfu, Université Paris-Saclay INTC meeting, 2024-11-12



h Existing data for 87Sr(n,y)
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e
Vrﬂ% Proposed 8’Sr measurements with C;D,

» Neutron capture cross section for:

86 —_— 87 —_— 88 —_—
- astrophysical s-process Sr Sr
- 8’Rb/87Sr cosmochronometer
T, 8'Rbis 49 Gy
- Both need accurate capture cross 85Rp NN 36RhH BN 87Rh B & S°Rb
sections
» Standard n_TOF cross section
measurement with C4D4 detectors.
85Krm !
86 —p
zen — A

 Additional request: 1:1018 protons figure from Palmerini et al.
in EAR2 for test y-spectroscopy doi.org/doi:10.3847/1538-4357/ac1786

» Request: 2.4-1018 protons in EAR1
for the cross section
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e
Vrﬂ% Proposed 8’Sr measurements with C;D,

» Neutron capture cross section for:

86 —_— 87 —_— 88 —_—
- astrophysical s-process Sr Sr
w,
- 87Rb/8’Sr cosmochronometer
T, 8'Rbis 49 Gy

- Both need accurate capture cross 85Rp NN 36RhH BN 87Rh B & S°Rb

sections
» Standard n_TOF cross section

measurement with C4D4 detectors.
85Krm !
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 Additional request: 1:1018 protons figure from Palmerini et al.
in EAR2 for test y-spectroscopy doi.org/doi:10.3847/1538-4357/ac1786

» Request: 2.4-1018 protons in EAR1
for the cross section
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h Count rate estimation 87Sr in EAR1
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h Conclusion

« Standard n_TOF cross section measurement with Cz;D4 detectors.
* Original request (INTC-P-304): 2:108 protons in EAR1 for the cross section

* Present proposal:
- 2.4-1018 protons in EAR1
for the cross section, of which 0.4-108 protons needed for
background/normalization with new sample encapsulation

- 1-.10'8 protons in EAR2
for test y-spectroscopy with high-resolution detectors
(LaBr; or HPGe)
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nTOF
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