
MinorMinor ActinideActinide SamplesSamples forfor thethe
TOFTOF Ph2Ph2n_TOFn_TOF--Ph2Ph2

((neutronneutron capture) capture) measurementsmeasurements
daniel.cano@ciemat.es

Ciemat
Centro de Investigaciones 
Energéticas, Medioambientales 
y  Tecnológicas

Daniel Cano-Ott, June 14th and 15th, n_TOF External Panel Review



TheThe twotwo goldengolden rules rules toto bebe followedfollowed at at thethe n_TOFn_TOF Experimental Experimental AreaArea::

1.1. ISOISO--2919 2919 containerscontainers

Element A t 1/2 LA (Bq) E_inh_eff A (1mSv) lambda N (Atoms) M (mg)
( ) (B ) (S /B ) (B ) ( 1)

2.2. MassMass limitslimits forfor actinidesactinides insideinside ISOISO--2919 2919 containerscontainers ((sourcesource: Thomas Otto, 2007): Thomas Otto, 2007)

(a) (Bq) (Sv/Bq) (Bq) (s-1)
Pa 231 3.27E+04 1.15E-12 8.70E+08 6.72E-13 1.29E+21 496.6
U 232 72 6.39E-13 1.56E+09 3.05E-10 5.13E+18 2.0
U 233 160000 700 2.95E-13 3.39E+09 1.37E-13 2.47E+22 9554.1
U 235 7.04E+08 2.56E-13 3.91E+09 3.12E-17 1.25E+26 48858295.4
U 238 4.47E+09 2.38E-13 4.20E+09 4.91E-18 8.55E+26 337944418.5

Am 241 432.2 200 3.44E-12 2.91E+08 5.08E-11 5.72E+18 2.3
Am 243 7380 200 3.36E-12 2.98E+08 2.98E-12 1.00E+20 40.4
Pu 239 2.41E+04 4.10E-12 2.44E+08 9.11E-13 2.68E+20 106.2
Pu 240 6.54E+03 4.10E-12 2.44E+08 3.36E-12 7.26E+19 28.9
Pu 242 3.76E+05 3.93E-12 2.54E+08 5.84E-14 4.36E+21 1750.4
Cm 245 8.50E+03 3.44E-12 2.91E+08 2.58E-12 1.12E+20 45.8
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Measurements done in 2004: Measurements done in 2004: 237237Np, Np, 240240Pu and Pu and 243243Am samples inside Titanium Am samples inside Titanium 
ISOISO 2919 certified2919 certified canningscanningsISOISO--2919 certified 2919 certified canningscannings..

Ti ISOTi ISO--2919 2919 
certified canningcertified canninggg

Very successful measurements even with NONVery successful measurements even with NON--optimised optimised canningscannings
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MeasurementsMeasurements plannedplanned forfor 20072007 -->>:: 231231Pa,Pa, 233233,,235235U,U, 240240,,242242Pu,Pu, 243243AmAm samplessamples insideinside
ISOISO--29192919 “long”“long” containerscontainers ((1010 toto 5050 timestimes lessless background,background, NIMANIMA inin preparation)preparation)

OptionOption 1: 1: purepure ((n,n,γγ) ) setupsetup

Thin Al backing +
actinide sampleactinide sample

He

Neutron absorber

Window surrounded by 
neutron absorber (10B or 6Li 

Neutron absorber

Calorimeter
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OptionOption 2: 2: combinedcombined ((n,n,γγ) + () + (n,fn,f) ) taggingtagging setupsetup

Thin Al backing +
actinide sample

Ionisation chamber

Neutron absorber

Calorimeter
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CalendarCalendar ofof eventsevents andand actionsactions::CalendarCalendar ofof eventsevents andand actionsactions::

EndEnd ofof 20042004.. 11stst negotiationnegotiation withwith thethe RussianRussian FederalFederal CenterCenter ofof NuclearNuclear
PhysicsPhysics (RFCNP(RFCNP -- SarovSarov)).. FirstFirst quotationquotation forfor thethe samplessamples.. PostponedPostponed untiluntilPhysicsPhysics (RFCNP(RFCNP SarovSarov)).. FirstFirst quotationquotation forfor thethe samplessamples.. PostponedPostponed untiluntil
n_TOFn_TOF restartrestart..
20052005 –– 20062006.. OptimisationOptimisation ofof thethe samplesample containercontainer byby MCMC simulationssimulations:: CIEMATCIEMAT
andand ITNITN..
EndEnd ofof 20062006.. MeetingMeeting inin MadridMadrid:: CIEMAT,CIEMAT, CEACEA andand RussianRussian delegationdelegation leadlead byby
thethe ProfProf.. LeonidLeonid PonomarevPonomarev ((ScientificScientific leaderleader ofof MUCATEX)MUCATEX).. PreparationPreparation ofof aa
MoUMoU forfor thethe preparationpreparation ofof MAMA samplessamples forfor n_TOFn_TOF--PhPh22
FebFeb 20072007 –– DraftDraft agreementagreement betweenbetween CIEMAT,CIEMAT, CEACEA andand thethe RFCNPRFCNP..
MayMay 20072007 –– MeetingMeeting inin MoscowMoscow betweenbetween headhead ofof CIEMAT’sCIEMAT’s NuclearNuclear FissionFission
divisiondivision andand RFCNPRFCNP headhead ofof laboratorylaboratory.. AgreementAgreement finalisedfinalised andand waitingwaiting nownow
forfor thethe newnew offeroffer..
ReadyReady forfor submittingsubmitting aa newnew proposalproposal toto INTCINTC (+(+ 33 submittedsubmitted already)already)..
ReadyReady andand anxiousanxious forfor thethe beambeam..
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InIn Europe,Europe, thosethose samplessamples cancan ONLYONLY bebe
measuredmeasured atat n TOFn TOF:: facilityfacility ++ detectorsdetectorsmeasuredmeasured atat n_TOFn_TOF:: facilityfacility detectorsdetectors
++ CERNCERN infrastructureinfrastructure ++ EXTREMELYEXTREMELY
wellwell characterisedcharacterised (years(years ofof work)work)..
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