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1.Project overview
Experiment context and organization



■ (very) fissile
■ Produced in uranium reactors
■ Only 1 capture measurement

(Weston&Todd, 1978)
■ 14 years half-life, ˛− to 241Am

Challenging measurement

■ No Pu (241) enrichment since 70s

■ capture / fission of isotopes in sample

■ Short T1=2 : fast production of 241Am

■ increasing ¸ activity
■ high ffcapture

Weston & Todd, in Nuclear Science and Engineering
65.3 (1978), p. 454-463.
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On 241Pu



Nuclear Energy Agency (OECD)
"High Priority Requests" on 241Pu :

■ material isolated at JRC-Geel
■ few 10 mg of enriched Pu
■ rare sample (possibly last in Europe)
238Pu 239Pu 240Pu 241Pu 242Pu
0.09% 6.0% 23% 54% 17%

Pu total 10.9 mg ¸ activity 29.6 MBq
241Pu 5.9 mg ˛ activity 22.6 GBq

Capture-to-fission ratio :
1. n_TOF EAR1 (fission-tagging)

Fission cross-section (wrt 235U) :
1. n_TOF EAR1&2
2. GELINA
→ postdoc M. SPELTA
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Measurement project
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2.2025 241Pu campaign
on EAR1
Setup, summary of the (long) campaign, some numbers



n_TOF Total Absorption Calorimeter (TAC)

■ 40 BaF2 crystals, close to 4ı coverage

■ on n_TOF EAR1 (flight path ∼ 185 m)

241Pu fission chamber (FCPU)

■ 8 pairs cathode (Pu on Al) - anode (plain Al)

■ 1 preamplifier (CEA/DAM) for each pair

■ 3 mm Ar+CF4 at 300 mbar / voltage 77 V

Fission-tagging principle

→ coinciding TAC+CaF signals ⇒ fission
→ TAC signal alone ⇒ capture (+ bkg...)

30/06/2026 8 / 24

Detectors characteristics



At CERN from Jul. 22 to Sept 18, 2025

Pu + beam main data
Dummy + beam scattering by FiCh

Au + beam beam interception factor (BIF)
12C + beam scattering by samples
beam off Pu FiCh+TAC background

beam off Dummy TAC ambient background
calibrations every week (few % drift in TAC)

Individual detectors :
40 BaF2 crystals 2 FCU5 channels
8 FCPU channels 6 LMFC channels
1 PKUP

Data : ∼2 PB raw (2 TB pre-
processed)
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Data taking
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3.Preliminary analysis
results
TAC data analysis



1. Calibrate (high drift)
2. Synchronize between crystals
3. Synchronize with PKUP
4. Separate ¸ and noise
5. Clusterize (pulses → events)
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Data processing - TAC



1. Separate alphas / FF
2. Synchronize FCPU - TAC
3. Tag ‚ events

30/06/2026 13 / 24

Data processing - FCPU & tagging
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Full Pu+beam statistics :

Efficiency : 92.5 ± 0.5 % (to be confirmed).

Week 2 :

Week
4 :
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Fission-tagging efficiency (very preliminary values)



■ TAC efficiency
■ comparison to simulations
■ background substraction
■ other Pu capture

Cuts :
Energy 2.5 ⩽ Esum ⩽ 7 MeV

Multiplicity 3 ⩽ Mcr ⩽ 7
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Further steps in the analysis
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4.Summary
■ experiment on a rarely measured isotope
■ successful data taking campaign in S2 2025
■ analysis of capture-to-fission ratio ongoing



Thank you for listening !

CEA Saclay
91 191 Gif-sur-Yvette Cedex
France
aline.cahuzac@cea.fr
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Recovered from legacy material

■ complex chemical procedures
■ diverging estimations of isotopic content
■ very active material

From (mass + ¸ + ‚) spectrometry, concluded
Aug. 8th, 2025 (3rd week on EAR1) :

238Pu 239Pu 240Pu 241Pu 242Pu
0.09% 6.0% 23% 54% 17%

Fission chamber : 8 samples
→ content and activity

Pu total 15 10.9 mg ¸ activity 29.6 MBq
241Pu 9.3 5.9 mg ˛ activity 22.6 GBq

Probably from the one and only (large and accessible) 241Pu known stock :
■ enriched in the 70s (ORNL), characterized in 1974
■ used by WESTON&TODD in the only existing measurement of ffcapture(241Pu) (ORNL)
■ few g bought by JRC in 1985
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About the 241Pu samples from JRC-Geel



2023-2024 Fission chamber design and prototyping, TAC simulations
2025 Experiment preparation and data taking

2025-2027 Data analysis (→ ¸ ratio)
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Planning
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