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(i@ h 241Am(n,y) at n_TOF

Previous measurement at n_TOF:

» Two measurements performed at n_ TOF (EAR1) in 2010
- one with BaF, TAC

« Same sample was used for both capture setups

 About 3 GBq activity, mainly, but not only, 60 keV Y,
high background from radioactivity (90% near thermal)

* Broken dummy sample containing Sm (high thermal cross section)

* Thermal energy point (25.3 meV) not covered

Proposal:

» Measure now same sample in EAR2
— extended DAQ time-range, fully covers thermal region
— highly improved signal to (radioactive) noise ratio
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Sample preparation:

ORNL - CEA(Marcoule/Cadarache) - JRC-ITU
1 sample AmO, in Y,0; (300 mg)

9 samples AmO, in Al,O; (30-40 mg)
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@ /évrﬂ% 241Am(n,y) Results from previous measurement

Previous measurement at n_TOF:

* Resolved resonance analysis up to 320 eV (limit was 150 eV)

» 362 resonances of which 172 new ones

« Statistical analysis of levels (level density)

 Estimated thermal cross section (25.3 meV) has 10% uncertainty

» Unresolved resonance analysis up to 150 keV
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(jh 241 Am(n,y) thermal cross section

—— 678.0 +- 68.0 this work
— 750.0 +- 35.0 Lampoudis et al. (2013) [28]

— 711.1 +- 28.2 Genreith et al. (2013) [21]

— 725.4 +- 34.4 Genreith et al. (2013) [21]

— 603.0 +- 36.0 Belgya et al. (2012) [20]
— 665.0 +- 33.0 Jandel et al. (2008) [27]

702.0 +- 25.0 Nakamura et al. (2007) [18]
705.0 +- 23.0 Bringer et al. (2007) [19]

— 672.0 +- 10.0 Maidana et al. (2001) [17]

— 696.0 +- 48.0 Fioni et al. (2001) [4]
—— 854.0 +- 58.0 Shinohara et al. (1997) [16]

— 625.0 +- 30.0 Kalebin et al. (1976) [24]
— 853.0 +- 52.0 Gavrilov et al. (1976) [15]

— 612.0 +- 25.0 Harbour et al. (1973) [14]
e — 654.0 +- 104.0 Dovbenko et al. (1969) [13]
740.0 +- 60.0 Bak et al. (1967) [12]
— 628.5 +- 35.0 Pomerance et al. (1955) [11]

thermal capture cross section (b)
PRC 89 (2014) 044609
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CC\ERE e 241Am(n,y) reactions/bin in EAR2

—
o
~

—
o
(0]

—
(@)
o
7T

107 107 1 10 10°
neutron energy (eV)

#(n,y) / bin(1000 bpd) / 0.5x10'® p

Frank Gunsing, CEA/Saclay INTC Meeting, CERN, February 8, 2017 10



CERN %
X _nTOF

—
<

—
<
[\

#(n,y) /' ns/7e12p
2 3

—
<
(6)

241Am(n,y) reactions/ns in EAR2

5

1T

102107 1 10 10% 10°® 10* 10° 10° 1
neutron energy (eV)

07

Frank Gunsing, CEA/Saclay

INTC Meeting, CERN, February 8, 2017

11



EN o

Frank Gunsing, CEA/Saclay

INTC Meeting, CERN, February 8, 2017

12



CERN VN
X _nTOF

10°
10°
S—
% 10’
- 10°
& 10°
o 107
- 3
5 10
- 102
O 10
-
S 1
Q 40
1072
1073

TOF-energy relation at n_TOF

------- EAR1L=185.0m

"""" EAR2 L=20.0 m

10° 10° 10* 10° 10° 10" 10® 10°

time-of-flight (ns)

Frank Gunsing, CEA/Saclay

INTC Meeting, CERN, February 8, 2017 13



CERN VN
X _nTOF

10°
10°
S—
% 10’
- 10°
& 10°
o 107
- 3
5 10
- 10°
O 10
-
S 1
Q 40
1072
1073

TOF-energy relation at n_TOF

EAR1 L=185.0 m

"""" EAR2 L=20.0 m
RN
10° 10° 10* 10° 10° 10" 10°
time-of-flight (ns)

10°

Frank Gunsing, CEA/Saclay

INTC Meeting, CERN, February 8, 2017

14



@jﬁ TOF-energy relation at n_TOF
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@ER_N/LM% TOF-energy relation at n_TOF
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Conclusion

Improvements over 2010 measurement in EAR1:
* less impact in EAR2 from huge radioactive background
» extended DAQ range in time (down to subthermal energies)

Beam time request (EAR2):
» focus on low energy region

sample protons x 10
24 Am 0.5
dummy 0.2
empty can 0.1
natc 0.1
197Au, natA& natyy 0.4
neutron filters 0.2
contingency 0.1
total 1.6
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