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> Many, placestio control alllareund the world :

- enfchmERTUNn ,'v:*, uclear fuelifactories, power and research reactors,
fEprocessInyuRItS; Storage Waste...

< Standard methods used

> mostly checks eff input/euput declarations
> sampling and analysis (y-Spectrescopy, Isotopic content)

> no direct Pu inventory made at the production place, neither power

< Seeking for new tools to perform future controls on increasing
number of installations : ask physicists
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neutrinos/MeV/fission
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Batiment BAS/BL

Chooz-B
reactor building

Batiment d'exploitation
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Spent fuel Pool

-115mx /m

-8 m depth

-stored horizontally
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pressuriseur 6,6 kV
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@225~ Few numbers

EUEINIININZ=ECCIONS

Hlched

205 EIREISSEMIIY,
> 26410 aSsemly
> 272 pastilestperieds
> 80 per “pastilles® -
% Loading/unloadi%

> by quarter
> every 8 months er 12 ?
% Yearly elect. eneray.
> 4.710%J=13 TW.h
> 34.4 % efficiency (th->el.)
<+ Nominal energy extracted from fuel
> = 3.89 10% J/tons*
* tons of enriched Uranium
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:Acrylic Gamma

catcher vessel

(Inner radius = 1,696m

Inner H=3,55m
t=12mm)

Muons VETO
(shield)

Inner radius = 3,471m
Thickness =

170mm

Detector layout
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ACHATC Targxét
vessel : 10.3 m3

(Inner radius =1,15Mum
H = 2,474m i
t=8mm)

Stainless steel
Buffer

@R % Inner H=5,674m
t=3mm)
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<+ Modest variations within

target volume

< Good energy
reconstruction
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IFEUEEd background
G
% [East neutrons + [-capture

. Geant + Fluka

. > Reliable : reproduce old Chooz bkg
ate

> rate @ near det. < 6/d
% Accidental
> single from PMTs
> neutron from py cosmique
> rate @ near det. < 15/d
% Cosmogenic °Li
> rate @ near det. : 5.3+ 3.2 /d

> 990 v, per day

September 25, 2006 Michel Cribier




UBL
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N {500 keV bins)
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: ANSIEhstatistic experiment

% Target : 10.3 m?3
% Detect. effic. : 80%

% Dead time : 30%
% Rate with eff. : 554 /d

% 3 years of data taking
> 157 000 evts/years
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neutrinos/MeV/fission

Visible Energy in MeV

4 A different épeétrurﬁ |
by fissile isotope

< FIt the pesitren spectrum
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> % 23U, 2°Pu,...as free parameters 0097273 4 5 68 7 8 09

: E (MeV
> use known different shapes (paramet.) nery (MeV)
> possible but modest precision = 10 % 2°Pu content

< Need to reduce errors (1/3) on v spectrum to achieve

few % precision on Pu,
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COLfle enensive effort

i VsHissilerelement (235U, 239Pu)
- hur Sticlls ]s the Wiin) JJLJDI Choeoz (near) : 1.6x10° v detected per year
SCoElanenItINUEIRcompositiony withi thermal power
> Atileast a va IJ*LIO elde &
B GIEIGIRIE fu Volution

USeH & MURE nieriace MCNP (static reactor code)
Lzipe evolution code

~laleftels cl]verejo’ " SCENaNos : predict neutrine signature
% Criticall evallation or 13 decays spectrum from fission products

> concentrate en nigh energy: tails

large uncertainties;due te multiple
excited states

place to discriminate 222U vs 23°Pu
fissions most clearly

<+ New experimental program at ILL* |
» Lohengrin spectrometer
>
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Songs approach
weak v signature
not enough rejection of background
robust, simple operation
automatic
cheap




Onelusion

-
Botjgle CrigoZ felgel
copsuchionreiardetector will begin next spring
~anNImpPIESSIvE / feng colianoration
ZINonprolifefetivn activities within Double Chooz
> embedded siace the beginning
> Induce specliic developments

. neutrnorspectrum (simulation and measurements)
- thermal power prototype

> attract specifically several groups
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 EXtra slides
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 SCehWwetz, hep-ph/0407076,
[ECISIONIS ectroscopy With reactor antineutrinos
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% Role of the excitedevels

> Simulatient: identification; ofi unknown
nuclel of Interest : ie Q, approx. -
contributers and/er discriminating I Exp. data Rudstam et al, 1992

235U/239PU) . BR to endpoints ENSDF
» Build exact spectrum Half life: 75.3s 2 -+

> Include type of transition 1+ :98.1%
allowed/forbidden
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* Pu-239
Am-242m

v—v (Cm-245

C1-249

Lohengrin data

120
Mass (amu)

Use of the LOHENGRIN (PN1)
online mass spectrometer for
unslowed fission products :
separates neutron-rich nuclei
far from stability
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itut Laue-Langevin High Flux Reactor
(6renoble)

Neutron flux ~5.10'% n cm-2 s-!
(SN Fission rate ~ 10'2 fissions/s at target
AN ~ 300 !325n/s at focal point

Fission yields depend on target (Np to Cf)

Tons are separated according

. Focal point to their A/q values
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