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Daya Bay site geology survey







Design considerations

• Identical near and far detectors to cancel reactor-related
errors

• Multiple modules for reducing detector-related errors and
cross checks

• Three-zone detector modules to reduce detector-related errors
• Overburden and shielding to reduce backgrounds
• Multiple muon detectors for reducing backgrounds and cross

checks
• Movable detectors for swapping





Large  Area PMT to collect photons 
from the LS detectors

Hammamatsu 8” PMT





Gold Aqua and Nakano Co., 
Kaoshiung, Taiwan





• Acrylic plexiglass material (PMMA + ingredients to 
prevent aging and absorbing UV ) is very good in light 
transmission and mechanically strong material than 
PC, PVC or glass.

• Best acrylic to resist chemical attack is plate sheets.  
Extruded tube and casting with centrifugal method 
are not as good due to added ingredients. 

• Plate sheets can be molded in desired shape easily 
and glued together with polymerization method with 
same material as acrylic sheets.  

• The glue joint usually a few mm has the same 
chemical, mechanical and optical properties as the 
acrylic material.



Sensitivity after 3 years 4 x 20 tons at far site to achieve
target mass

Antineutrino Detector Target Mass

Required target mass > 80 tons

80 tons



Event Rates and Signal
Antineutrino Interaction Rate
(events/day per 20 ton module)

Daya Bay near site 960
Ling Ao near site 760
Far site 90

Delayed Signal

Distances (m)

Daya Bay near    363 
Ling Ao near       481 
Far site           ~1800

Prompt Signal



Baseline detector design:
multiple neutrino modules and multiple vetos

• Multiple anti-neutrino detector
modules for side-by-side cross
check

• Multiple muon tagging detectors:
– Water pool as Cherenkov counter
– Water modules along the walls and

floor as muon tracker
– RPC at the top as muon tracker
– Combined efficiency

   > (99.5 ± 0.25) %

Redundancy is a key for the success of this experiment





Prototype Performance

137Cs

60Co

137Cs

Testing the Energy Response:
Comparison of data and Monte Carlo

• 0.5ton IHEP prototype
• L=1.0m, Φ=0.9m





















Schedule

• begin civil construction            April 2007

• Bring up the first pair of detectors Jun 2009

• Begin data taking with the Near-Mid
  configuration Sept 2009

• Begin data taking with the Near-Far
  configuration Jun 2010





North America (13)
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UC-Berkeley, UCLA, Univ. of Houston,

Univ. of Wisconsin, Virginia Tech.,
Univ. of Illinois-Urbana-Champaign,

Asia (13)
IHEP, CIAE,Tsinghua Univ.

Zhongshan Univ.,Nankai Univ.
Beijing Normal Univ., Nanjing Univ.
Shenzhen Univ., Hong Kong Univ.

Chinese Hong Kong Univ.
Taiwan Univ., Chiao Tung Univ.,

National United Univ.

Europe (3)
JINR, Dubna, Russia

Kurchatov Institute, Russia
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Daya Bay collaboration

~ 110 collaborators



Summary and prospect
• The Daya Bay nuclear power facility in China and the mountainous 

topology in the vicinity offer an excellent oppertunity  for carrying 
out a reactor neutrino program using horizontal tunnels.

• The Daya Bay neutrino experiment has excellent potential to reach 
an sensitivity of 0.01 for              .

• Design of the detector is in progress and R&D is ongoing.

• Detailed engineering design of tunnels and experimental halls has 
begun.

• The collaboration has continued to grow this year.  Received 
funding commitment from Chinese funding agencies and US DOE 
for R&D fund.

• Plan to start civil construction in 2007, deploying detectors in 
2009 and begin full operation in 2010.


















