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Requested protons: 4x1018 protons on target

Experimental Area: EAR1

Proposal 2017

RPT-INFN
RPT-INFN  Proposal to the ISOLDE and Neutron Time-of-Flight Committee
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n IIIIII [I[ [ .Y, Measurement of the 235U(n,f) cross section relative to n-p
N = Jel / U scattering up to 1 GeV
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# Protons (pot) Running time # Protons (pot) Running time 0.951
235U 3.387 x 10'8 35 days 3.83 x 1018 40 days 0.9F
0.855 >
Sample RPTs at 25° RPT at 20° 10
P # Protons (pot) Running time # Protons (pot) Running time o Neutron Energy, MeV
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CoH; - 1 mm 7.08 x 107 7 days - - &
C- 0.5 mm 3.27 x 1017 3.5 days - - Q
CyH, - 2 mm 111 x 108 11 days ; - &
C-1mm 3.88 x 1017 4 days - - 2 i
CyHy - 5 mm 7.44 x 1017 8 days 2.07 x 108 20 days « !
C-2.5mm 3.14 x 10%7 3.5 days 1.55 x 1018 16 days ' o S
Sample Out 1.48 x 10'7 1.5 days 2.23 x 10'7 2.5 days - l l l+
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The obtained result

RPT-INFN
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The limitation of the 2018 measurement:;

maximal energy: 425 MeV

opening of the inelastic channel
in the n-p scattering

above 150 MeV statistical fluctuation
when only PPAC and RPT-INFN
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Measurement of the 235U (n,f) cross section relative to n-p
scattering up to 1 GeV

May 06,2017
Requested protons: 4x10'8 protons on target
Experimental Area: EAR1
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The inelastic scattering
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1 From ~ 300 MeV:
3 opening of the inelastic channel =~ RPT-INEN
ix;ﬂha e R —— — & 8 8 "%
[ntp > N*+N+x: cH |
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1 How we correct for it: I
: Tomins Bowen L AT o - calculate the angular distribution
*  Total xs, Dewlin + 1973 I . .
Total inelastic xs, Bystricky + 1987 E considering the boost effect
«  Total xs, Kazarinov + 1965 E
i ] - simulate the proton energy distribution - 3-body
100 100
Neutron energy (MeV) o o o o
En,MeV | corr, % -20° | corr, % - 25
{ np-npT%d e (+mme) |
. PD. 1081 1 L0k np—{n0T) 300 0.0 0.0
S RHEL 1975° 12 i © DuBNA 198 350 0.0 0.0
1 | R 400 0.9 0.0
R I 1 450 6.4 27
1 7 1 475 114 5.9
1 2 3 4 5 ) 2 3 L?(b )71 8 9 10 1l1 12 5OO 185 107
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Why fission at high energy

1700 | -

INCLXX-v6.29/ABLA07, default parameters
Kotov + 2006

INCLXX-v6.29/ABLAO7, default parameters, no transients
INCLXX-v6.29/ABLAO7, Delta B_f =-0.23 MeV, a_{*0.995
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INCLXX-v6.29/ABLAO7, Delta B_f = 0.23 MeV, af*(.995, no transients
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the dynamics of the process + intrinsic and collective excitations
— influences the fission probability and the evolution
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A new neutron detector

A detector able to descriminate:

@ protons from: n+p -n+p
@ protons from: n+p -n+p+rm’ m(1t) = 139.6 MeV/c

n+p - p+p+1
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C(BﬂlcijeaorTz[iEQc\:/ivri\g]ccc:)%\borotors) The R@-TOF telescope

neutron TOF Related to proton TOF
CEH4
staf Mo ReTof 5 Least-favourable scenario:
,’ 1 GeV neutron

‘“H ,’ the nucleons take the full kinetic energy
j’t after creation of the pion
;’ At (elastic - inelastic protons) = 440 ps
I

stop f

Time resolution of 300 ps
@ a start detector : plastic scintillator

a stop detector: a plastic scintillator ““wall”’ —7
2 m far from the start- 60 x 60 cm?
divided in 20 bars — 3 cm each
coupled with 2 PMT — 1 PMT at each side of the bars
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MS-RPTH Re-TOF detector test

BC408 .

| CEII H -4’! "’-ﬂ CEH 4

| “::::'“'“f# | . 3 . 17

ELEEEE_% 4 - ReTof , 7-10"7 proton on target
3S-RPT /
j{ - Response to the y-flash
;

! - Time resolution in EAR-1

Re-TOF telescope
@25° wrt the neutron %
beam direction, ﬂﬂi’

facing a PE sample at ~20 cm. .

combining
neutron Time Of Flight and
the proton Time Of Flight information

Verify:
+ a RPT used in the fy

2018 experimental campaign

the elastic and inelastic proton discrimination

the possibility to discriminate '*C(n,lcp) products

s o () G BPIB W (&)

aaaaaaaaaaaaaaaaaaaaaa
||||||||||||



The complete setup

235 MS-RPTH
_ BC408 .
neutrans r 1::2H4 HHH CEH4
— 7 |\ [ L
L start . el0 7
3S-RPT 7
PPAC '
PPFC /
stop ;’
Neutron flux
PPAC: 10 PPAC and 9 %**U samples Re-TOF: pointing PE sample — 25° wrt

neutron beam

1 or 2 RPT used in 2018 for the lower

i energy region + benchmark
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PPFC: 8 233U samples



MS-RPTH | | I
Statistical uncertainty
neutrans r Czll!jf’-)/ CﬁHtl
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R 4-10'® proton on target
| £
PPFC for the measurement
stop #
€ 24r —f— | TOF data, 2018 |
o | | INEA, 2018 |
S 22 Iy ' ” i Lisowski, 1991 |
= - A ‘l.l 1 Nolte, 2007 |
PR P Quran, 2017 | The limitation of the
A _‘ | [4 | T | 2018 measurement:
— - - i’re 3
O 18y TN, |
“‘WT “q[ i J» | Statistics above 150 MeV
18 | bl T +|+ up to 3.8 % statistical uncertainty
- s s o IR o ,
141 L (il H+ + | up to 5.7 % total uncertainty
- from 425 MeV
10 20 30 40 50 60 7080 107 2107 3x10? to 1 GeV

Neutron energy [MeV]

2018 measurement || 2.0% to 2.7% 2.9% to 3.8%
This addendum 1.7% to 2.2% 2% to 2.7% 2.7% to ~ 5%
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T Beam reguest

S E 4 i IAEA, 2018
S 22 | Ll +— Lisowski, 1991 _
L 4 i ! 5 Nolte, 2007 EAR-1capture colimator
3, ‘ I# | TN Duran, 2017
oé B ] [T .
© 1-81%‘5 m . 7-10"7 proton on target
K | | Jl, for the detector test
8 el 1.
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s gy H+ Jr“r 4:-10"® proton on target
[ for the measurement
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The limitation of the 2018 measurement:

maximal energy: 425 MeV — Re-TOF 25 MS—RPTH

By BC408
Y777 e
above 150 MeV statistical fluctuation l ”””HHHHHJ / ~S e She, PSIGR

— increase the 2**U samples s 1"
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Thank you for your attention
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