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The status of the Double CHOOZ experiment.

Sergey Sukhotin – RRC “Kurchatov Institute”

on behalf of Double CHOOZ collaboration.



2

Neutrino oscillations
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(ννee,,ννμμ,,ννττ)T = U (ν1,ν2,ν3)T U=matrice PMSN : 3 angles,1 CP phase
(+2 mass differences)‏

The future quest for The future quest for θθ1313

Accelerators        ReactorsAccelerators        Reactors
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Ref.[1] – T.Schwetz, M.Tortola and J.W.F.Valle, New J.Phys. 10(2008) [arXiv:0808.2016]
Ref.[2] – M.C.Gonzalez-Garcia and M.Maltoni, Phys.Rept. 460 (2008) [arXiv:0704.1800]
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50 years of the neutrino experiments at nuclear reactors.



Chooz experiment (1995-1998) 

@Δm2
13 = 2*10-3 eV2

sin2(2θ13) < 0.2
(90% C.L)

νe → νx

M. Apollonio et. al., Eur.Phys.J. C27 (2003) 331-374 

R = 1.01 ± 2.8% (stat.) ± 2.7% (syst.)
ee νν

____

→ Disappearance experiment
P=8.4GW. L=1.05 km. M=5 t  @300 m.w.e.



New concept of the reactor 
experiment:

how to improve the results of CHOOZ

L.A.Mikaelyan and V.VSinev arXiv:hep-ex/9908047v1 11-Aug-1999
Talk given at the International Conference on Non-Accelerator New 

Physics, NANP-99, Dubna, (28/06-03/07)-1999.

The White Paper «A new reactor neutrino experiment to measure θ13»
hep-ex/0402041 (2002)

Double CHOOZ Proposal  hep-ex/0606025 v2 20-June-2006



Two identical detectors 

Near detector Far detector



From CHOOZ to DoubleCHOOZ
R = N(meas.) / N(expect.) = 1.01 ± 2.8% (stat) ± 2.7% (syst) ‏



νe detection at reactor experiments

Detection by “inverse beta”
νe + p → e+ + n

Ethr.= 1,8 MeV

Prompt photons from e+ and two  
annihilation gammas (2 * 511 keV)
Evis = Eν - 0.78 MeV +  O(Ee/mn)

Delayed photons from n capture on 
dedicated nuclei (Gd)
Δt ~ 30 μs     <E> ~ 8 MeV

P=8GW ⇒Nν~1021s-1 on all solid angle



Positron                                     and                neutron
spectra



θ13 at reactors: 
a new experimental concept

sin2(2θ13)=0.04
sin2(2θ13)=0.1
sin2(2θ13)=0.2Ethr

Two independent sets of information:
Normalisation + Spectrum distortion
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DoubleCHOOZ Sensitivity 



















30-July-2009



Schedule
Far detector construction will be completed at the end of 
2009. 
Filling and comissioning — begining of 2010.
Outer veto will be installed in April 2010.
From April 2010 one of the reactors will be off during 4 
months (there will be a chance to get some weeks with 
both reactors OFF).
Near Lab. construction will be started at 2010.
Start of data taking with both detectors - 2011.
After 3 years → sin2(2Θ13)<0.035 (Θ13<5°)  at 90% C.L.



Backup slides
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Liquids
New DC Development:

-Solvent: 20% PXE (C16H18) + 
80% Dodecane (C12H24)    + 
PPO/Bis-MSB.
-1 g/l Gd(dpm)3 
tris-(2,6-tetramethyl-3,5-
heptanedione) Gd(III) 

Gd-Scint. stability 
tested for 3 y  @20oC

A SINGLE Batch LS for both detectors
- Target Solvant delivered 
- GC Solvant: 4 % PXE – 46% Dod. - 50% Oil
- 100 Kg Gd compound delivered
- Buffer Oil 
Ordered

3 iso-tanks ready for transportation, 
storage & filling

MPIK new building for LS storage, 
mixing  and purification
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Detector Parts

10‘‘ Hamamatsu tubes x 390 
~15 % coverage of inner det.

- Goal σ(E)/E~7 % @ 1 MeV

Outer veto: Panels of strips of 
coextruded plastic scintillator with 
wavelength shifting fiber. 

Acrylic vessels:
-Target : 8 mm, γ catcher : 12 mm

Buffer vessel:
- 3mm stainless steel
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Detector Signal
Calibration:
- Target fish-line & articulated arm
- γ-catcher and buffer guide tubes
- Embedded LEDs

Level 1 trigger (harware)‏
(analog sum above ~0.4MeV) 

FIFOLevel 2 trigger (software)‏
(2 coincident Level 1 triggers) 

Storage

Event builder
(ν-like ≠ μ-tagged) 

-F-ADC CAEN V1721  
(500MHz & 8-bits) 
Being ordered

- L1 Trigger board 
ready

Electronics & DAQ

Target

γ-Catcher

Simulation

-Detailed geom and  
optics
-Detector uniformity
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Site in French Ardennes

East Reactor
West Reactor

351 m

465 m

115 mwe
Flat topology

300 mwe
Hill topology

1115 m
998 m

Far

Near

Iso - Near/Far flux
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