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νe Survival Probability

• “Clean” measurements of θ, Δm2

• No CP violation
• Negligible matter effects
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Detection Signal

Coincidence signal: 
• Prompt:    e+   annihilation   J Eν

 

=Eprompt +En +0.8 MeV
• Delayed:  n+p 180 μs capture time, 2.2 MeV

n+Gd 30 μs capture time, 8 MeV

p+e

511keVγ

511keVγ
2.2 MeVγγ

d

n

ν
 

+ p J n + e+
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Early Experimental Results 

Bugey results, ratio to
predicted flux (15-40m)

Flux and spectrum 
well-understood @ ~1-2%
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CHOOZ/Palo Verde limits for θ13

Allowed region

At Δm2
31 = 2.5 ×

 
10−3

 

eV2,
sin22θ13

 

< 0.15
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KamLAND Result (2008)

Best combined fit values:
Δm2 = 7.59+0.21

-0.21 x 10-5 eV2

tan2θ = 0.47+0.06
-0.05

arXiv:0801.4589v2 [hep-ex]
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3 New Reactor θ13 Experiments

Double CHOOZ (France)

RENO (South Korea)

Daya Bay (China)
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1051 m380 m

Two identical detectors:10 tons each.
Phase 1 (2009-10): Far Detector in

existing lab. 
Phase 2 (2010-12): running with Near

detector in new lab.

Status (Feb 08):
- Near and Far detector PMT’s ordered
- scintillator ordered
- shield installation in Far Lab now in progress
- Near Lab construction to start late summer
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Far Detector

Near Detector

Tunnel Length 
300 m

Tunnel Length 
100 m

1.4 km

200 m Mt.

70 m Hill

http://www.awa.tohoku.ac.jp/taup2007/slides/workshop14/roomA/05-RENO-TAUP07.ppt



12Total Tunnel length  ~ 3000 m

Daya Bay

• Multiple detectors
per site cross-check 
detector efficiency

• Two near sites
sample flux from 
reactor groups

• Civil construction
underway
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Experiment
Thermal 
Power
(GW)

Distances
Near/Far

(m)

Depth
Near/Far

(mwe)

Target 
Mass
(tons)

Start
Date

Sensitivity
@2.5x10-3 eV2

90% CL, 3 years

Double- 
CHOOZ
(France)

8.6 380/1050 120/300 8.3/8.3 6/2009, 
12/2010

0.03

RENO
(So. Korea)

17.3 290/1380 120/450 15/15 1/2010 0.02

Daya Bay
(China)

17.4 360(500) / 
1985(1613)

260/910 40(×2) / 
80

12/2010 0.008

Comparison Table
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Sensitivity to Sin22θ13
Figures from:
• Daya Bay TDR (Jan. 2008)
• Double-CHOOZ HEPAP presentation

(Feb. 14, 2008)
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Summary

• Reactor neutrino experiments have entered 
“precision era”

• RENO, Double-CHOOZ, Daya Bay will study 
θ13 during 2010-14, reaching  
sin22θ13 <0.01

• R&D work in progress for 
- non-proliferation monitoring (several)
- future large moveable detectors (Hawaii)
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Backup Slides
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Daya Bay Funding Profile
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Daya Bay CD-2 Report
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