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* Motivation:
1. nuclear technology applications
2. fundamental research of the fission process

e Status of data
* Proposed experiment

* Summary
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Motivation (I)
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Motivation (lI)
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Status of data (I)

* Very scarce + discrepant data (Very rare isotope, very low cross section)
» No data below threshold (only one point at thermal)
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Status of data (ll)

» Few datasets at and above the fission threshold up to 25 MeV (surrogate/indirect

measurements, many discrepancies)
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Status of evaluated data
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Proposed measurement

Measurements are proposed to be performed at n_TOF:

1. EAR-1: high statistics data + excellent energy resolution mainly at and above the fission
threshold.

2. EAR-2 reasonable statistics + good resolution in the resonance and sub-threshold
region.

The overlapping data from both areas (mainly from the threshold region to higher

energies): validation of the cross section results.

i Th230 (n,fission)
Reference reactions: 22°U(n,f), 238U(n,f) and 1°B(n,a). n.fission

e ENDF/B-VIIL1
TENDL-2015
11— JenoL-4.0
JEFF-3.2

Difficulties:
1. high alpha background (natural 22°Th radioactivity). e S
=>minimization of activity / target =>minimum mass per target

2. low 23°Th(n,f) cross section

=>maximization of instantaneous neutron fluence => big collimators

=>maximization of total mass => stack of many 23°Th targets
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Experimental setup (I)

Targets: Joint Research Centre — Geel, Belgium

preliminary agreement with IRMM already exists, to be made official upon approval of this
proposal.

o 230Th targets: -
> material available. Courtesy: J. Heyse

» Electrodeposition in the form of thorium dioxide (ThO,) on 25 um Al backing.

Isotope Purity Thickness Diameter Sample :221‘2:3 No. of “1"I:tsasl AI(t)itvaiIty
[%] [Mg/cm?] [em] Mass [mg] [MB samples
ql [mg] [MBq]
230Th 91.54 100 8.0 5.0 3.8 6 30.0 23

» Low mass/activity per sample, large surface

> Impurity: 232Th (8.46%): contribution very small and easily subtracted (one
hyperpure target for cross check).

* Reference targets: >3°U, 238U, 10B

(same geometry + backing characteristics).
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Experimental setup (Il)

* Detection system: Micromegas microbulk detectors
(already successfully used at n_TOF for fission (?3’Np,%*?Pu, 4°Pu))

existing chamber
up to 10 actinide
targets measured
| simultaneously

target

apton pillar
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. ' = =
“amplification region”
€« Plexiglas

(active area @ = 3.5 cm) Micromesh

Y

* Electronics: existing preamplifiers, some modifications envisaged
based on previous experience.

* Acquisition: standard n_TOF Data Acquisition System based on flash-
ADCs (12- or 14-bit). Analysis routines already developed.
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Expected count rates — beam request

EAR-1:
* large (“fission”) collimator (8 cm diameter)
e 3x10'8 protons on target
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Expected count rates — beam request

EAR-2:

* large (“fission”) collimator (6 cm diameter)
e calculations based on TENDL-2015

* 3x10*8 protons on target
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Summary

e 230Th(n,f) cross section measurement: Important for fundamental
research on the fission process / nuclear reactor technology.

« The availability of the very rare isotope 23°Th at JRC-Geel, provides the
opportunity to perform high-quality direct measurement at EAR-1 and
EAR-2 exploiting their respective features: The first complete high-
accuracy dataset from thermal to tens of MeV.
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Cross section

232Th(n,f) cross section
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dn/dInE (neutrons/pulse)

n_TOF neutron flux

107 _llllll'l'l'l lnnrn]_l—rrmn]_nTrrmI lIlIlITl'I Illllm'l llllll'lTI llllllTlI lllll'lTl'I Illllml Ill@
- EAR1 neutron flux

- EARZ2 neutron flux

I T TTTTH

L 11111l

—
o
o))

IIIII|

1 1 IIIIII|

—
o
3

I IIIIIII
|| ||||I||

—
(@)
~
1 IIIIIII
| IIIIIII

EEEETIT R R TIT MR TTTT BRI B RTTTT EERTTTT BRI I A RTTTT MR AT M AT MRt
102 10" 1 10 102 10° 10* 10° 10° 10" 10® 10°
neutron energy (eV)

small collimators
* EAR1-185m,
FWHM =18mm
e EAR2-20m,
FWHM =21mm



Expected count rates — beam request

EAR-1:
* large (“fission”) collimator (8 cm diameter)
e 3x10'8 protons on target
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