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Collaboration

June 2006: Double Chooz proposal
119 authors from 26 institutions
hep-ex/0606025
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Chooz nuclear power plant ..

(Ardennes, France)
Electricitée de France
2 N4 PW reactors

thermal power 8. 5 G|Wth
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FAR detector Iab with
1115m/998m to reactors,
old tank dismantled,
updating infrastructure



The near detector
location has been
chosen to

minimize the average
distance from cores

maintain the same

flux ratio between the L[V ot

two cores as in far
location

satisfy the needs for
safety and security
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Near site (280m)

Removable \ Tanks storage cellar

roof e N\ /
i ———4—py;  First civil engineering
l = / Y o .
80mwe ||l lh study in January.
7.00 /
3 f fry,  Spielstaircass Further development
3 - with 1andings . "
° V& T of design by working
: / .
Access Shaft Z / closely with EDF, to
be completed in 2007.
We want a rather
Experiment level precise cost estimate

L 4

to ask for funding at
the local authorities.




SHIELDING (th. = 170 mm)

OTHER SYSTEMS
-Outer Muon Veto System
-Calibration Systems

-Glove Boxes

TARGET : (th=2,3m)
-Acrylic vessel (th=8mm)
- 10,3 m3 LS doped with 0,1% Gd

: GAMMA CATCHER : (th. = 0,55m)
-Acrylic vessel (th=12mm)
- 22,6 m? LS (identical to target)

Buffer : (th. =1,05m)
-Stainless steel vessel (th =3 mm)
-114,2 m? mineral oil
-~534 PMTs (8 inches)

nner VETO: (t = 0,5 m)
-Steel vessel th =10 mm)
-~80 m3 LS
-~70 PMTs

- Steel



Systematics

Chooz Double-Chooz
v flux and o 1.9 % <0.1 %
Reactor- | Reactor power 0.7 % <0.1 % two “identical” detectors,
induced monitor flux with near det.
Energy per fission 0.6 % <0.1 %
Solid angle 0.3 % <0.1 % dlstancg measured @ 10 cm +
monitor core barycenter
Volume 0.3 % 0.2 % same weight sensor for both det.
Detector -
induced Density 0.3 % <0.1 % accurate T control (near/far)
H ' intill
/G ratio & | 1209 01 % sarr.1.e scinti .atc.)r +
Gd concentration stability of scintillator
Spatial effects 1.0 % <0.1 % “identical” target geometry & LS
Live time few % 0.25 % measured with several methods
Analysis From 7 to 2-3 1.5 % 0.2-0.3% Low backg_r., reduction of
cuts accidentals
Total 2.7 % <0.6 %




OU[J’{L._JL-: -
D( —t&.7 Towards detector construction

calibration devices PMT selection

scintillator stability

laboratory layout correlated background
electronics spent fuel effect PMT support

neutron background muon veto

.- oo _ safety
target mass determination  scintillator production

Gd loaded scintillator  simulations ¢cabling magnetic shielding
mechanical integration
M-induced background g
calibration sources

shape uncertainty slow control cosmogenics (°Li)

outer muon veto  pMT characteristics _
radio assay liquid handling



1:5 scale prototype

A 1:5 scale prototype was built
and filled with scintillator liquids
to validate the design of several
mechanical solutions, e.g.

e acrylic vessels

« material compatibility
e liquid handling

« filling procedure

« critical interfaces

e coordination




Experience with 1:5 mockup led to
revisions of some technical solutions
(filling system, interfaces).



Scintillator stability

m Limiting factor in Chooz and Palo Verde
m Development of new Gd doped scintillator compounds in
Heidelberg and Gran Sasso (stable over 400 days), based on

PXE & dodecane.

> Double Chooz has two viable optlons

L ~3 m @ 430 nm ]
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Heidelberg Gd-LS #4 batch #9
Gd-DPM 1g/L
20 % PXE 80 % Dedecane

Closed cell control test @ 20 °
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UBLE
DO( &7  QGd-scintillator production

For two detectors, about 100kg is needed. Transition to industrial
production:
m Confidentiality agreement with company
m first sublimation test of 50g and 4009 finished
m final test for industrial production (700g) started
(for sythesis of ~ 150l of scintillator)

m MPIK Heidelberg is constructing a new building
for storage and purification of all scintillators for
both detectors.

m On-site storage tanks for scintillators in Chooz
(authorization received from EDF)
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Angular dependence of cosmic muons for the far detector.
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muons: € >99.8 %
neutrons: € ~ 50%




Sensitivity

0.12

0011 | __ N B | With the expected
S e\ afterdyears | sohedule, Double Chooz
£ 008 ' should provide a 90%
e 007 | confidence limit on
o 008 | sin2(28,,) of ~0.05 in 2009
L | and between 0.02 and

T 1 0.03in 2011.
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Conclusions

Significant progress in the details of the
design and prototyping of the experiment and
its components.

Double Chooz is ready for detector
construction!



