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Measuring θ
13

 with 2 detectors

Anti-neutrinos from reactors : Pure ν
e
, low energy, high intensity (1021 ν

e
/s)

→ short baseline
→ no matter effect
Measurement by 2 identical detectors : Cancel flux & efficiency uncertainties
→ Near detector : unoscillated flux
→ Far detector : disappearance around the first minimum
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ν
e
 detection with DC detectors

Inverse β decay on proton (threshold → 1.8 MeV)
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IBD selection
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θ13-reactor measurements (end of 2014)

Also measurement by T2K, Minos, ...
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The Double Chooz site

Detector Baseline to reactor 1 / 2 Overburden Start of data-taking

Far 1115 m / 998 m 300 mwe April 2011

Near 465 m / 351 m 120 mwe December 2014
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Double Chooz site « geometry »

Double Chooz RENO Daya Bay

Double Chooz detectors at nearly isoflux positions :

→ Near detector is almost a perfect flux monitor
→ Error on reactor flux automatically suppressed > 90 % 

Arxiv:1501.00356 [hep-ex]
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Near detector completion

The near detector take data since December 2014
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Outer veto installation

Outer muon veto installed in April 2015
Coverage for « chimmey » events
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« Glove box » installation

« Glove box » installed

→ Near detector fully completed !
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First near detector data

Visible energy (MeV) Total charge (arbitrary unit)

@Far @Near

Spallation neutron capture spectrum :

→ Similarities of Near and Far detector reponses
→ Validation of the IBD detection capability @ Near

Similar singles rate in near and far detectors
→ Confirms achievement of radiopurity and shielding goals 
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Dynamic Data Reduction

Data transfer : Chooz → CCIN2P3

→ Bandwitch occupancy Near+Far lower than Far only !

Online event tagging → cut ~70 % of the light noise, reduced data for muon events

Threshold raised temporary after a muon → avoid ghost trigger, PMT ringing
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Projection of θ
13

 precision

GD-n analysis prospect inputs :

δ(flux) < 0.1 %
→ iso-flux

δ(detection) < 0.2 %

δ(BG) ~ 0.3 %
→ DCIII – R+S constraint
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DC results coming in 2015

Final single-detector θ13 analysis : using n-H

First two-detector θ13 analysis !

→ Inputs : Delayed  energy,  correlation 
time  and  correlation space

→ Strong  reduction  of  accidental  BG

→ Signal / Background improved by a 
factor 10 (compared to previous n-H analysis)
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