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Why Copper?

Nuclear Technologies:
@ Generation IV fast reactors

@ Nuclear data and materials
testing at the TAPIRO research
reactor

@ S&U studies revealed
inadequacies in Cu data libraries

~TAPIRO...
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MACS (mb)

Nuclear Astrophysics:

@ Contributions of various Copper
nucleosynthesis scenarios to be
determined

@ Accurate determination of Cu
MACS will constrain the
s-process contribution

Isotopic ratio

Why Copper?
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n +%85Cu @ n_TOF EAR1: (n,y)

1976 - Cgfg - ORELA TOF 102 mb @ 25 keV

2008 — MACS - FZK 58 mb @ 25 keV

92 mb @25 keV
84mb @ 30 keV

2017 - MACS - LANSCE & JRC

@ 2024: %3Cu(n,y) and %°Cu(n,y) 2019 MACS - sAta?

@ Measurements with CgDg

70 mb @ 30 keV
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n + %365Cu @ n_TOF EAR1: (n,tot)

1976 - ORELA TOF

e 2025: 63CU(n,t0t) and 2013 - GELINA

5Cu(n,tot)

e Measurements with 23°U-loaded
fission chamber

others
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n+ 9395Cu @ n_TOF EAR1: angular measurements

o 2025: Tests for feasibility of elastic/inelastic angular
distribution measurements

o Discussion on setup and detector R&D : this meeting!
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Plan @ n_TOF: capture

Exp. Sample Protons Comments T
Capture 53Cu 2.0 x 1018
Capture 65Cu 2.0 x 1018 CLIIELE (a0 L5)
Capture natCy 0.3 x 108 | EARI or EAR2 planned Ongoing %
Capture Empty-sample | 0.2 x 108 | background study 21.6 21.8 101
gap:lm» P(l) 8; x 181: :);u-llzgmum} s:u(}y 2.0 7.5 85
Japture > 2% »ackground study
Capture 97 Au 0.1 x 10*® normalization 2.8 29 103
Transmission 63Cu 1.0 x 108 ”Sample-in” 1.2 11 89
Transmission %5Cu 1.0 x 10 ”Sample-in” 1.2 1.1 95
MTys amicai, N -S4 3 K 18 “’Li . »
Transmission | Empty-sample | 1.0 x 1013 Sample-out 2.4 6.6 274
8.0 x 10
31.2 | 352 | 1128

Table 3: Summary of requested protons.

Target:
@ Observe resonances up to 50-200 keV

@ 0., uncertainty below 3-5%
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Plan @ n_TOF: capture

Exp. Sample Protons Comments A
Capture 53Cu 2.0 x 1018
Capture 65Cu 2.0 x 1018 LS (1)
Capture natCy 0.3 x 10** | EARI or EAR2 planned Ongoing %
Capture Empty-sample | 0.2 x 108 | background study 18.3 17.3 94
Capture Pb 0.2 x 10*® | background study 0.4 1.0 269
Capture C 0.2 x 10 | background study
Capture 97 Au 0.1 x 10*® normalization 1.5 L7
Transmission 53Cu 1.0 x 10 ”Sample-in” 0.7 0.9
Transmission 65Cu 1.0 x 1018 ”Sample-in” 0.7 0.9
MTys amicai, N -S4 3 K 18 “’Lé . »
Transmission | Empty-sample | 1.0 x 1(]18 Sample-out 29 4.0
8.0 x 10
246 | 257

Table 3: Summary of requested protons.

Target:

@ Observe resonances up to 50-200 keV

@ 0., uncertainty below 3-5%
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63Cu capture campaign

N. Pieretti Meeting nazionale n_TOF 21 Novembre 2024



%5Cu capture campaign: target & CgDg
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%5Cu capture campaign: MicroMegas
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Preliminary analysis results: ©3Cu




SiMON amplitude spectra
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SiMON TOF spectra
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SiMON TOF spectra
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counts/bin

counts/bin

Ce¢Dg amplitude spectra Au
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CeDg TOF spectra Au

Au_T_wl_C6D6 Au_T_w2_C6D6
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Ce¢De amplitude spectra Cu
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CeDg TOF spectra Cu

Cu_T_wl_C6D6 Cu_T_w2_C6D6
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CeDg counts normalized to neutron intensity
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CeDg counts normalized to neutron intensity
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PhD RAMEN: to do next

nTOF

@ Check GgDg gains calibrations
@ Produce MC WF for Cu
o Study CgDg background
@ Produce yields
@ RSA on Cu
@ Systematic study on uncertainties
@ Transmission measurements
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Thank You!
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Backup slides
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SiMON amplitude spectra
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CeDg TOF spectra Cu

Cu_T_wl_C6D6
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Co6D6
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Cu_T_wl_C6D6
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Why Copper?

Nuclear Technologies:

@ TAPIRO research reactor plays a
crucial role for testing nuclear
data and materials for fast
reactors

@ S&U studies revealed
inadequacies in major data
libraries regarding Copper
evaluations

~TAPIRO...

Neutron energy spectrum (a.u.)
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Why Copper?
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n + %85Cu @ n_TOF EAR1: (n,n)

@ A combined analysis of
capture and transmission
data will help deduce the
Oe ™ Otor — 0~, With
potential future studies on
elastic angular distribution
and the inelastic channel.

Cross Section (b)

gamma) ENDF/BVILL

N. Pieretti Meeting nazionale n_TOF

Evd 25 [
Incident Energy (eV)

21 Novembre 2024

36 /39



The n_TOF facility
e Wide energy range: m

10meV < E, < 1GeV

iy R

e High current:
7 x 10* p/bunch —
~ 108 n/pulse from spallation
target
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PhD RAMEN project proposal

nTOF

@ Experimental data acquisition
o Tests for feasibility of elastic angular distribution measurements

@ Analysis of the acquired data

N. Pieretti Meeting nazionale n_TOF 21 Novembre 2024



MicroMegas
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