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Radiative capture reactions (n,y) (94)

Fission reactions (n,f) (37)
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Detector developments (6)

EAR2

EAR1

DDX
HPge

EAR2 EAR2

C6D6

EAR1

.— [T
EAR1

EAR2

TAC ‘ iTED H MGAS " \I
HPGe

EAR1

237 N p
233 U
234 U
ZOQBi
natpb

232Th

L

L

L

'_
;H
%]
Em
[©)

=

n
Em

TAC ‘ RPT |I ‘ Si+MGAS \

‘ PPAC \I C6D6 ‘ Si ” MGAS H STEFF \I
‘ MGAS ” RPT H Si H DFGIC \I ‘ MGAS H STEFF \]

PPAC

TAC
C6D6
STED

C6D6
C6D6
C6D6

C6D6

2001 - 2004 2009 - 2012 2014 2015 2016 2017 2018 2021 - 2023

Iy L JL i

T Li ¥ T

Phase 1 Phase 2 Phase 3 Phase 4



* o (O] (4 Qe What we have done at n_TOF_

Fission reactions (n,f) (37)
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~, % accuracy & precision
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yﬁ energy limit extension
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yé energy limit extension

...al high neutron energy

Triple Stage - Recoil Proton Telescope

Parallel plate fission (iohization) chamber
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. & energy limit extension
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~ @ energy limit extension

Comparison with model calculation
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~ @ energy limit extension

Calculation applied to (p,f) Comparison with model calculation
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What's Next?
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What's Next?
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She O B (W g Conclusion.

B For more than 20 years, an extensive fission measurement program has been
carried out @ n_TOF

#s Recently, the most significant result obtained for 2*°U(n,f) cross section:

& extension of the neutron energy range of more than 200 MeV
(with respect to the previous limit — Lisowski data)

e Transient time effect in neutron-induced fission
 Isospin effect in the high energy region

Next?

4 Further extension of the energy limit = GeV
7+ simultaneous FFAD measurement

only possible at n_TOF
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25U(n, f) cross section - Uncertainties
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Fission Chambers:

235U mass
235 effective density
Efficiency
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% Events selection
Angle relative to the neutron beam
% Dead-time correction

# Distance of the detectors from the PE or C sample

+ Correlated uncertainties

¥ Beam transmission through PPFC, PPAC

% Isotopic composition of PE
# Areal density of PE sample
# Areal density of C sample
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25U(n,f) cross section - Uncertainties

C ) The energy range studied in different regions
880 ., different detectors used or different working conditions
m]m)

Uncertainty Uncertainty Uncertainty Uncertainty

En = [10-27] MeV En = [28-38] MeV En = [38-140] MeV En > 140 MeV

Systematics 4.5% 4.5% ..Xs extracted with
Statistics 2.4-3.5% 2.2-7.3% FC and 3s-RPT
Systematics 6.5% 3.5% 4.0-4.3% _xs extracted with
Statistics 2.5-4.2% 2.7-3.6% 2.6-3.7% PPAC and MS-RPT

1.7-2.2% Correlated
Total 5.7-8.1% 5.7-5.2 % 3.7-4.9% 4.8-5.6%

Final
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Uncertainties

..for FF events PPFC related

..for FF events PPAC related

Contribution Uncertainty
Beam transmission through PPFC, PPAC 0.5% ] ]
Tsotopic composition of PR 15% Source ("Jf Uncertainty Uncertainty
Areal density of PE sample 0.2-0.6 % uncertainty E, < 200 MeV  E,, > 200 MeV
Areal density of C sample 0.2-0.9 Y% Sample mass 1.0% 1.0%
Cuts the AE-E matrix for selecting proton events 0.5 % Trajectories reconstruction 0.4% 0.4%
Fit of MCNPX simulations to the experimental light-output distributions <2.5% Efficiency calculation fit 2.0% 2.0%
Effective area of the AE; detector 0.5% Anisotropy correction 1.99% B
Distance of the detectors from the PE or C sample 0.8 %
Angle relative to the neutron beam 0.1-0.6 %
Dead-time correction 0.5-1.0 % ..for neutron flux measurement
MS-RPTs related
for neutron ﬂUX measurement Source of Uncertainty Uncertainty Uncertainty
3s-RPTs related uncertainty E, =[10-30] MeV  E, =[38-200] MeV B, > 200 MeV
Contribution Uncertainty (average) | Single deposit | CyH; mass 0.4% 0.2-0.5% 0.2-0.5%
235U mass fraction 0.0014 % 0.0014 % C mass 1.4% 0.5-0.6% 0.5-0.6%
23517 mass per unit area 0.2 0.6 9 Signal Reconstruction 1.8% 0.5% 0.7%
23U effective density correction ky 0.6 % 1-2.5% Dead time correction 2.0% 1.0% 1.0%
Zero-bias efficiency 1.3 9% 1.1-1.3 9% Cuts in the AE-E matrix 5.0% 2.0% 2.0%
Efficiency, extrapolation below thr. 3% 2-4.5% Telescope angle 0.6% 0.9% 1.0%
Dead-time correction k 0.2 % 0.04-0.2 % Telescope position 0.7% 0.7% 0.7%
Beam transmission 0.8% 0.8% 0.8%
. Beam profile 0.5% 0.5% 0.5%
INFN NTOF ""’UCLB% '@PTB 2

Lal



Polyethylene samples

Characterization

mass density from hydrostatic
weighing (PTB)

thickness: precision measurement
of the profile (PTB)

uncertainty on the areal density:
0.2-0.6%

Thickness

Sample Density Areal density
(mm) g/cm’ g/cm? (rel. unc.)

PE Imm | 1.025(4) | 0.9534(20) | 0.0978(4) (0.4%)
PE 2mm | 1.824(11) | 0.9555(20) | 0.1743(11)  (0.6%)
PE Smm | 4.925(4) | 0.9597(20) | 0.4726(11)  (0.2%)
C0.5mm | 0.500(4) | 1.7749(27) | 0.0887(8) (0.9%)
C Imm 1.000(5) | 1.7364(86) | 0.1736(12)  (0.7%)
C25mm | 2.500(4) | 1.7512(32) | 0.4378(11)  (0.3%)

H/C ratio via combustion analysis, two measurements
(Forschungszentrum Julich, TU Braunschweig):

1.98(3) and 2.00(3)

In the simulations: assumed nominal stichometry

H/C=2




PPAC - Para]lel Plate Avalanche Counters
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PPAC - Parallel Plate Avalanche Counters
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PPAC - Parallel Plate Avalanche Counters
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