NTOF

Measurement of the **U(n,f)
cross section atn TOF
from thermal to 170 keV
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Nuclear fission
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New generation
fission reactors and
waste burning

Heavy elements

O+ Sy ——n u* nucleosynthesis

Neutron flux
measurement
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Neutron standard cross sectlons

Well know neutron cross section used to measure flux and as reference in other neutron cross
section measurement.

Reaction Energy interval
H(n,n) 1 keV - 20 MeV

*He(n,p) thermal - 50 keV ¢ \
°Li(n,t) thermal - 1 MeV \‘{ \\’)
1°B(n,a) thermal - 1 MeV \\’Q\ ‘IJ//

B(n,q,y) thermal - 1 MeV 7
C(n,n) up to 1.8 MeV IA E A

¥7Au(n,y) thermal and 0.2 MeV - 2.5 MeV

235U(n,f) thermal and 0.15 MeV - 200 MeV

238U(n,f) 20 MeV - 200 MeV

Simone Amaducci - Internatlonal Conference on Appllcatlon | J\
of Nuclear Techniques - Crete 9-15 June 2019 nTOF



neutron_TimeOfFlight

LHC

ALICE

TT20

ATLAS

North‘Area

CMS

LHCb

HiRadMat

T2 Jy TTI0 A
. o0 ~—
]
AD
7 2t

D
Py
- -,

- ~
P nTof =y .
| § LINAC?2
\~ neutrons "
DI

We’re here!

- L) e %
P < s 3
bt i . o 3 < = iy, >
= = s e~ - e =

Simone Amaducci - Inté?natidhal denference 6n Application
of Nuclear Techniques - Crete 9-15 June 2019

h

TT40 TT4
SPS
AWAKE
BOOSTER
1972 (157
EEAEEN ) |SOLDE
e Fast Arca_
Lo :
L
F PS N e
L
d ei -
LEIR
4
ST e = o e L
S )( ; = 4: ‘.,f:' e .
e < o Fae oS Sl e



— Experimental area

20 GeV
protons
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20 GeV
protons

Experimental area
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Flight path
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Neutron Flux (E db/dE/Pulse)
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n TOF flux measurement

Discrepancies in the keV region were found during the last n_TOF flux measurement
in EARL.
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M. Barbagallo et al., Eur. Phys. J. A49 (2013) 156
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n TOF flux measurement

Discrepancies in the keV region were found during the last n_TOF flux measurement
in EARL.
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M. Barbagallo et al., Eur. Phys. J. A49 (2013) 156

25U(n,f) cross-section measurement performed at n_TOF with respect to
standards °Li(n,t) and °B(n,a) in the energy range th-170 keV.
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Experlmental setup Sieon |y eon'

Si detectors y.p

Silicon thickness: 200 um
Silicon area: 5x5 cm?
Distance silicon-target: ~1 mm
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Signal Amplitude (ch)

Signal Amplitude (ch)
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Signal Amplitude (ch)
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Clear separation up to
hundreds of keV

Efficiency is constant
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Fission Fragments discrimination
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Good agreement between
boron and lithium data.
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Normallzatlon to [7 8 11]eV
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235U(n f) cross section

From thermal energy
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235U(n f) in the keV Reglon
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Over 150 keV #*°U(n,f)
is again a standard.

Most of recent the libraries overestimate %**U(n,f) cross
section between 9 and 18 keV.
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A High quality data also at
10 ¥ SR 18 O lower energies. A resonance
analysis will be done soon.
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¢ An accurate measurement of #°U(n,f) cross section with respect to ®Li(n,t) and
1°B(n,a) standard has been performed at n_ TOF between thermal and 170 keV
neutron energy. Paper accepted for publication on EPJ-A!

¢ An overestimation of the fission cross-section in libraries has been revealed in the 9-
18 keV neutron energy range.

¢ The measurement also evidences the presence of structures in the 2.2 - 4 keV
range, just after the end of RRR of ENDF8 and JEFF3.3.

¢ High quality data have been collected at lower energies and a detailed resonance
analysis will be performed.

+ Silicon detectors are well suitable for high precision fission measurement at n_TOF.
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Thank you for your attention
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Absorptlon correctlon
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GMA Nodes

o Boron reference
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L : % '}' } 201814,
- [
So000 | “}‘ Differences for GMA points at 0.85
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[1] Carlson et al., “Evaluatlon of the Neutron Data Standards" Nuclear Data Sheets 148 (2018) 177
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