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Introduction and motivation The n_TOF facility @ CERN

n_TOF EAR-1 started running in 2001
n_TOF EAR-2 started running in 2014

uel In thermal power but even measured with an accuracy ot at new measurement of the <*<Pu - Higher neutron flux
more effectively in fast reactors, least 7-12% in the neutron energy cross section at the n_TOF facility

calls for a measurement of range between 500 eV and 500 [3] was proposed and successfully

accurate capture and fission cross keV. Furthermore, interpretations performed.

Total Energy Detection technique

242pu Samp|e prepa ration Exper|menta| setup The Total Energy Detection principle [5] requires the

242p target assembly for n_TOF (n.7) experiments V use of low efficiency detectors and it is based on:

I.- Just/at least one y-ray per cascade detected:
i <LK1-oe.=1-]];(1—¢&,;) =2, &i
Il.- Efficiency «< y-ray energy :
=aE,; > & =), aE,;= aE = a(S, +Ey,)

E.is mdependent of the cascade path

Individual targets Sample assembly

(95mg of **?Pu in 8 targets of 750 pg/cm?)

= Neutron flux
monitors:
charged particle
Si detectors +

Eyi

Cross-section Neu.; eam
standards ™ o : :
6L (n, ) ” Condition Il needs manipulation of the response:

" Collaboration with JGU Mainz and HZ Dresden-
Rosendorf

= 95 mg of 99% pure 24’Pu

= Electrodeposition on 8 thin targets, 45 mm-diameter

" Thin backings 10 um Al + Coating 50 nm Ti

= Ryu(E)) = ) WiRy(E)) =
= Capture y-rays: Deuterized Benzene (Cst) J J

scintillation detectors [4] W; = W(E]-): Weighting Function (WF) depends on

" Low neutron sensitivity the response of the detectors to each y-ray energy E;

= Total Energy Detection Technique :
&Y d Response obtained from accurate

Monte Carlo simulations (Geant4)
Preliminary analysis and results

22py and backgrounds In-beam y-ray background:

Factors affecting the response 242py Sample

* Detector geometry
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1. Time-of-flight o o L) 2 B, « Zz.n(at/cm?) i R;( E;): Response
eVv) = : Up to 35% in the URR L. :
to neutron n (&) ToF (us) P ’ distributions
energy:
S S . 2. Background | _ . Conclusions & outlook
E - subtraction = S _ :
T T e - o The use of MOX fuels in innovative nuclear svstems
o
Uc)' _______________________________________________________________________________________________________________________________________________________________________________________ . % requires a better kngw|edge of the neutron radiative
N N TN N O Y N O R - - § capture cross section on 2*?Pu. Following the
8 b | Wl 11 o Y=, demands of the Nuclear Energy Agency the new
- b, - €+ BIF .
§ =P S measurement aims to reduce the current
- - uncertainties in the 0.5 to 500 keV region down to 7-
o o s EO 3. Capture yield ) R N A I P - 12% allow to reduce the current 10% deviations in
. _ revton enerey (€9 . the average resonance parameters. The measurement
High energy resolution and statistics RRR: Resonance analysis up to ~1.5keV

has successfully taken place at n_TOF-EAR1, that
features a very high energy resolution, using 95 mg

of 99% pure ?42Pu electrodeposited on 8 thin targets.

R S 415 (2003 This measurement has received funding from the EC FP7 cross section evaluation. The first results are
T NEA High F ( ) PUOEIEITITS Weler Tie prejects MELIAREAILE Gramt e, promising and a final capture yield will be ready soon.
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