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Pulse width : 1ns
Frequency : 40-800 Hz

Average current :4.7-75 pA
Neutron intensity :1.6 10'>-2.5 103 n/s

* Pulsed white neutron

source
(10 meV < E, < 20 MeV)

» Multi-user facility with

10 flight paths (10—400 m)

* The measurement stations

have special equipment to
perform the following:

— Total cross section
measurements

— Partial cross section
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Neutron production
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Capture cross section measurements at GELINA

Total energy detection principle
» CgDg liquid scintillators
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Total cross section/transmission measurements

Sample and background filters

Detector

Detector stations
Moderated: L=30 m,50 m,(100 m,200 m)
Fast: L=400 m

Low energy : SLi(n,t)a Li-glass

High energy : H(n,n)H Plastic scintillator
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ORNL measurement activities for Zr

« Zr has 5 stable isotopes; at least 4 major isotopes should be
measured

* Good high resolution ORNL total cross section data for the
separated isotopes are available, even for the long-lived
radioactive fission product °3Zr

- Data were retrieved from the Jack Harvey archive

* Therefore, only neutron capture experiments must be
performed

* The new DOE lease policy might present a problem,
especially regarding no-RAD-added with the
93Zr half-life of 1.5 E6a
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ORNL measurement activities for Zr

* The current ORNL approach is to start with natural Zr
neutron capture and transmission using metallic samples of
different thicknesses

* The combination of the natural sample capture data with the
total cross section of the separated isotopes will help to
obtain already parameters for the strong capture
resonances

* A natural sample is always a good check for the
performance of the resonance parameters obtained from

the separated isotopes experiments
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ORNL measurement activities for Zr
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* Transmission experiments with different Zr samples are

performed using the FP4, 50 m station

- Experiments are performed using different background filter

combinations
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Background determination in transmission
using black resonance filters
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ORNL measurement activities for Zr (continued)
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Old ORNL °9Zr data

100 " P B T B A W | 1 1 PR S S R A | 1 1 P B A B A |
49()Zr

80 —

=,

— 60 -

.

=)

D

(@p)

2 40 —

o

(&)

©

= 20 -

= N\ML WL
O_ \

L] L B ) l L] L] L] L] L] LI l L L] L] v L] LENL I I
10000 100000 1000000
Energy [eV]
Total cross section of a metallic 2°Zr sample

Resolved resonances are visible above 1 MeV at a
factor of 3 more than previous experiments % OAK RIDGE
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Old ORNL 23Zr data
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ORNL measurement activities for lanthanum

 Natural La is 99.91% '39La and 0.09% '38La
* Measurements use metallic samples of different thickness

* Transmission experiments with different samples are
performed using FP4, 50 m station

* Neutron capture experiments are performed at FP14, 60 m

« Experiments are made with different background filter
combinations

« Capture and transmission experiments have been started
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ORNL measurement activities for lanthanum

- La target delivered in oll

* Wiped free of mineral oill
with ethanol and
admitted into
atmosphere glove box

» Shown with half the
original oxide removed
by steel wire brush
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Status of NCSP experiments at EC-JRC Geel

W Cu Ca Ce \"/ VA
Sample metallic disks metallic disks metallic disks metallic disks metallic disks Nat Zr metallic
182,183,184,186 63 and 65 nat Ca Nat Ce, Ce-142 disks
90,91,92,947
2009-2011 2011-2012 2013-2014 2014-2015 2015-2016 2016
Experiments 60m, 30m (n,y) 60m (n,y) 60m (n,y) Nat Ce 60m (n,y) 60m (n,y) Nat Zr 60m
GELINA transmission transmission Nat Ce transmission (n,y) +
transmission transmission
started
142Ce sample
problems 90,91,92.947¢
sample
problems
Data sorting finished 60m + finished 60m finished 60m finished for thin and | finished for thin
transmission transmission thick sample and thick
sample
Reduced to X-section, X-section X-section 2mm X-section thin X-section
Ccross transmission transmission 2mm transmission 0.35 and 2mm
section 0.6,1.0,5cm 10mm transmission transmission
samples
Data testing Data ready for Data ready for | Data ready for In progress In progress
evaluation evaluation evaluation
Analysis and Finalized and Finalized and Finalized and Started
evaluation submitted to submitted to submitted to
NNDC NNDC NNDC
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