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High energy neutron

Reaction induced by high
energy (> 10 MeV) neutrons... HOW

Neutrons Detectors, able to measure up to GeV, ideally

1. Reaction to investigate

2. Neutron flux
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Experimental Area

The n_TOF facility ;..

detector
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High energy neutron

Reaction induced by high
energy (> 10 MeV) neutrons... HOU)

fission events
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___High energy neutron

Reaction induced by high
energy (> 10 MeV) neutrons... How

fission events® !
v Neutrons Detectors, able to measure™up to GeV, ideally

Co(En)
Jst(En)

®(E,) = N,

Neutron conversion using a

> P QI T T :
107 1 10 10°10°10"10°10° 10" 10° 10 Standard cross section
Neutron energy [eV]

‘UCL b
m q INFN g ............ @

Neutron Flux [Ed®/dE/Pulse]



High energy neutron (E)IAEA
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High energy neutron
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“The neutron induced fission cross sections at high energies

are recognised as a convenient reference.”
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Neutron flux

n-p elastic scattering reaction
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But Neutron flux

1000 s - T From ~290 MeV of neutron energy:
E : opening of the inelastic channel
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Re-TOF detector "“Wide nediron energy range: |

From ~20 MeV to GeV I
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Least-favorable scenario:

L L 1GeV neutron
= the nucleons take the full kinetic

energy after creation of the pion
Sample: PE (2/5 mm), C (1/2.5 mm)

START: 4x4x0.3 cm3 plastic scintilator + PMT

TOF-Wall: 20 66x2x0.3 cma plastic scintillator
bars + 2 PMTs each (40 channels)
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Start detector

Principle: 3
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Start detector
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Stop detector - Tof-Wall
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Re-TOF coincidences

Start and Tof-Wall coincidences
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Expected TOF of elastic scattered protons
(TOFTW — TOFST)el ~ TOFp,el(Ep,el)

ERE S F i
E.E 900 % 900 B !
g F & 800 |
Z 800: E ; o ‘
700 700[- ‘
600 600 :' ‘
500" 500;- |
400" 400 Y
300" 300 |

F \

200 200 , ‘
100 ; 100 o i : ‘

0: F 0' \f"’f’-\" il K \'\ T"\h-\'\\\\ \h\ \.: [ \l.\ I :.\ I \-\ T \.\ \‘. :

0 20000 0 5 25 \

AmPST [a.u] TOFqy, - TOFgrppr [HS]J‘

hSTtofVsTWitof
Entries 402053
Mean x 757.2
Mean y 769
StdDevx 554.5

B Std Dev y 562 /

TIII| 1 1 I\I\I\‘ I |

2 3 4
10 10 TOFg ey (&

|‘T\II| | | IIII\I| 1 IIII\\|
103 500 300 80

Neutron Energy [MeV]

Wide coincidence window (30 ns)

15[ NN @ B Background from combinatorial approach




Re-TOF coincidences

Start and Tof-Wall coincidences Each bar af slightly different angle — Angle coverage of 0.5°

TOF coincidence window optimization per bar — sum of 10 bars
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Conclusions

Re-TOF is a neutron flux detector based on the neutron-proton elastic scattering reaction

Optimizing the analysis of the performed test, of the events selection for the high energy region
it will be possible to use Re-TOF from 20 MeV to GeV neutron energy.
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Why

Re-TOF detector together with the PPAC detector

@ n_TOF in EARI, thanks to the wide neutron flux, up to GeV

the first measurement of 25U and 2*°Pu fission cross section and fission angular distribution
up to GeV of neutron energy will be possible

P\ “ _ Measurements already approved
by the CERN scientific committee
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Re-TOF is a neutron flux detector based on the neutron-proton elastic scattering reaction

Optimizing the analysis of the performed test, of the events selection for the high energy region
it will be possible to use Re-TOF from 20 MeV to GeV neutron energy.
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U Measurements already approved
"/ by the CERN scientific committee
m q INFN @ UC“’






	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21

