Fission fragments spectroscopy at LNL with AGATA-PRISMA: Insights into the magicity of 78Ni.
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Fission fragments spectroscopy at LNL with AGATA-PRISMA: Insights into the magicity of 78N.

Physics motivations: Two major nuclear structure topics

i m) ’8N1: portal to a new Island Of Inversion ? |
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Fission fragments spectroscopy at LNL with AGATA-PRISMA: Insights into the magicity of 78N.

Physics motivations: Two major nuclear structure topics

——— Fission is the perfect solution !

i m) ’8N1: portal to a new Island Of Inversion ? |
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Fission fragments spectroscopy at LNL with AGATA-PRISMA: Insights into the magicity of 78Ni.

The E680 Experiment: AGATA + VAMOS++ (@ GANIL
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The E680 Experiment: AGATA + VAMOS++ (@ GANIL
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The E680 Experiment: AGATA + VAMOS++ (@ GANIL
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The E680 Experiment: AGATA + VAMOS++ (@ GANIL
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The E680 Experiment: AGATA + VAMOS++ (@ GANIL
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Fission fragments spectroscopy at LNL with AGATA-PRISMA: Insights into the magicity of 78Ni.

But still open questions...

m) 9°Kr: where 1s the excited deformed band ?
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But still open questions...

f\‘ m) Spectroscopy of the very neutron rich nuclei / complementarity with RIKEN measurements
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No competition on exoticity ! But much better selectivity !
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But still open questions...

- Quest for core excited states in Z<31 still ongoing
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% J"W . = A factor ~10 in fission yields is required
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AGATA + PRISMA (@ LNL: new opportunities

| = A new 238U beam is under developments at LNL !
' = Can we obtain the required statistics in fission ?

R AGATA-PRISMA m
Beam

238U (@ 6.3 MeV/u, 25enA: 0.8 pnA 238U (@ 7.2 MeV/u: ~1 pnA ~1.25
2kHz of trigger, 1kHz validated — 50% 2kHz (10% dead time) ~1.8
Crystals 24 45
agata position Compact (14cm to target) Compact (18cm to target)
single efficiency ~ 4% ~ 9% ~2.2
Target °Be, 10um (1.85mg/cm?2) °Be, 10um (1.85mg/cm?2)
Beam time 14 days 14 days 1
Acceptance AO 6% Ag = 10° AO 6% Agp = 10° ~1
Total ~5
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Fission fragments spectroscopy at LNL with AGATA-PRISMA: Insights into the magicity of 78Ni.

AGATA + PRISMA (@ LNL: new opportunities

| = A new 238U beam is under developments at LNL !
' = Can we obtain the required statistics in fission ?

R AGATA-PRISMA m
Beam

238U (@ 6.3 MeV/u, 25enA: 0.8 pnA 238U (@ 7.2 MeV/u: ~1 pnA ~1.25
2kHz of trigger, 1kHz validated — 50% 4kHz (20% dead time) ~3.2
Crystals 24 45
agata position Compact (14cm to target) Nominal (23cm to target)
single efficiency ~ 4% ~ 7% ~1.75
Target °Be, 10um (1.85mg/cm?2) °Be, 20um (3.7 mg/cm?2)
Beam time 14 days 21 days 1.5
Acceptance AO 6% Ag = 10° AO 6% Agp = 10° ~1
Total ~10.5
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Fission fragments spectroscopy at LNL with AGATA-PRISMA: Insights into the magicity of 78Ni.

AGATA + PRISMA (@ LNL: new opportunities

m) A ncw 238U beam 1s under developments at LNL !
' = Possibility of using a deuterated target (Calculations from Manuel Caamano) ?

P PIRor e o e . SRSl TORTRN i T oSSl TP wese iR i iSRSl i T RS AN oSSl Tt SRSl i TR R R T i TR PRI S YN T P Wee T N TR LR, D v S vve FUSPLTE P BN i > SN oSS i i . i i 0 o

Total X sections (ubarn)

238 @ 6.3 MeV/u+Be 238U @ 7.2 MeV/u+Be | factor | 238U @ 6.3 MeV/u+ CD2 | factor

0.4 1.1

5.9 5.5 15.4 ~2.6
~1

22.7 24.5 62.6 ~2.5

22.9 25.7 47.0 ~1.8
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Fission fragments spectroscopy at LNL with AGATA-PRISMA: Insights into the magicity of 78Ni.

AGATA + PRISMA (@ LNL: new opportunities

m) A ncw 238U beam 1s under developments at LNL !
| = Possibility of using a deuterated target ?

R AGATA-PRISMA m
Beam

238U (@ 6.3 MeV/u, 25enA: 0.8 pnA 238U (@ 7.2 MeV/u: ~1 pnA ~1.25
2kHz of trigger, 1kHz validated — 50% 4kHz (20% dead time) ~3.2
Crystals 24 45
agata position Compact (14cm to target) Compact (18cm to target)
single efficiency ~ 4% ~ 9% ~2.2
Target °Be, 10um (1.85mg/cm?2) C2D4 (1.85mg/cm?2)

Beam time 14 days 21 days 1.5
Acceptance AO 6% Ag = 10° AO 6% Agp = 10° ~1
Total ~13
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Fission fragments spectroscopy at LNL with AGATA-PRISMA: Insights into the magicity of 78Ni.

AGATA + PRISMA (@ LNL: new opportunities

m) A ncw 238U beam 1s under developments at LNL !
| = Possibility of using a deuterated target ?

R AGATA-PRISMA m
Beam

238U (@ 6.3 MeV/u, 25enA: 0.8 pnA 238U (@ 7.2 MeV/u: ~1 pnA ~1.25
2kHz of trigger, 1kHz validated — 50% 8kHz (40% dead time) ~5
Crystals 24 45
agata position Compact (14cm to target) Nominal (23cm to target)
single efficiency ~ 4% ~ 7% ~1.75
Target °Be, 10um (1.85mg/cm?2) C2D4 (3.7 mg/cm2)
Beam time 14 days 21 days 1.5
Acceptance AO 6% Ag = 10° AO 6% Agp = 10° ~1
Total ~16
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Fission fragments spectroscopy at LNL with AGATA-PRISMA: Insights into the magicity of 78Ni.

AGATA + PRISMA (@ LNL: new opportunities

m) A ncw 238U beam 1s under developments at LNL !
| = Possibility of using a deuterated target ?

R AGATA-PRISMA m
Beam

238U (@ 6.3 MeV/u, 25enA: 0.8 pnA 238U (@ 7.2 MeV/u: ~1 pnA ~1.25
2kHz of trigger, 1kHz validated — 50% 8kHz (40% dead time) ~5
Crystals 24 45
agata position Compact (14cm to target) Nominal (23cm to target)
single efficiency ~ 4% ~ 7% ~1.75
Target °Be, 10um (1.85mg/cm?2) C2D4 (3.7 mg/cm2)
Beam time 14 days 14 days 1
Acceptance AO 6% Ag = 10° AO 6% Agp = 10° ~1
Total ~11

SRS == T e R = S N S S e Sl U N S s e R s e e e B S S i T S R O B e S O R N s S e S S S SN S ES

Jerémie Dudouet: j.dudouet@ip21.1n2p3.1r Workshop in-beam spectroscopy, Lyon, 22/06/2023


mailto:j.dudouet@ip2i.in2p3.fr

Machine Learning applied to Strasbourg scanning table data
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Thank you for your attention
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