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Double Chooz Experiment to detect
the 3™ v Oscillation using reactor V.




Calibration Glove-Box :

Outer Veto :

Scintillator panels

Target v : 103 m’
LS; 80% C,H,c+ 20% PXE +0,1% Gd
+ PPO + Bis-MSB

v Catcher : 22,6 m3
LS; 80% C,,H,; + 20% PXE + PPO + Bis-MSB

k

Non scintillating Buffer : 114 m?
mineral oil

Buffer vessel & 390 10” PMTs :

Stainless steel 3 mm

Inner Muon Veto : 90 m?
mineral oil + 70 8”° PMTs

Steel Shielding :

17 cm steel, All around
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v event selection
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- Only 3 main cuts. => small room for systematic uncertainty
- Detection Efficiency is insensitive to the cut parameters
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DC, Dayabay, RENO
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Double Chooz Status

CEA-DSM-DAPN4



Detector Tank is ready.
(2008.

Veto PMT Installed.
(2009.2)



6/2009 Botton & Side PMT (330) installation finished (under Japanese leadership)




9/2009 Acrylic Vessels being installed

12/ Electronics installation
1/2010 Scintillator filling

4/2010 Commissioning




Staus of Daya Bay, China @
http://dayawane.ihep.ac.cn/
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Slides: from Courtesy of Prof. Kam_Biu Luk & Prof. Karsten Heeger
(2009.3)
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Daya Bay: Milestones

(by Kam Bieu )

e Daya Bay is fully funded.
 Civil and detector construction 1s well on the way.

* Beneficial occupancy of

Surface Assembly Building March 2009
e Assembly of first two ADs in SAB Summer 2009
e Data-taking in Near Halls Summer 2010

» Data-taking with all eight detectors Summer 2011
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Slides: Courtesy of Prof. Soo Bong Kim &




(d RENO Near and Far Tunnels are ready

No Detector Photos



Summary of Construction Status

* 03~10, 2007 : Geological survey and tunnel design are
completed.
« 07~11, 2008 : Construction of both near and far tunnels
are completed.
« 12, 2008 ~ 02, 2009 : Veto tanks and peripheral facilities
(electricity, air circulation, drainage, etc.) are completed.
* 10, 2008 : A mock-up detector (~1/10 in volume) is built
and being tested.
* 11, 2008 : SK new electronics are adopted and ready.
« Steel/acrylic containers and mechanical structure will be
prepared and installed until Aug. 2009.
 Both near and far detectors are expected to be ready for
data-taking in early 2010.

(by Soo Bong Kim)




Summary of DC, DB, RN

2009 2010 2011 | 2012 2013 2014

DoubleChooz Farar *
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DC, Dayabay and RENO finally start data taking within a year.
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From Double Chooz to Triple Chooz — Neutrino
Physics at the Chooz Reactor Complex
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107 |

107 f

Target EEZ8b> 5210 ton [T 5

sin2643 discovery (normal hierarchy)

- MINOS

Double Chooz (early)
Double Chooz (late)
Triple Chooz
Bl 72«
- NOvA

i

GLoBES 2008

2006 2008 2010 2012

Year

2014 2016

sin®26, 5 sensitivity 3c)

IV 107 |

CHOOZ-+Solar excluded |

10°

sin22913 sensitivity (no signal)

= MINOS
Double Chooz (early)
Double Chooz (late)
Triple Chooz

- T2K

e NOVA

CHOOZ+Solar excluded |
—

-

GLoBES 2008

2006 2008 2010 2012
Year

2014 2016



Complementarity of Reactor-accelerator

6,3 measurement
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J Learned et al. arXive-0612022
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Physics @ Am?,; 2" Maximum (L~5km)
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It 1s not yet clear about the significance of this measurement.
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