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e ¢ Field Observations at the Daya Bay Reactor-Neutrino Experiment Site
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* Proposed to determine the least-known neutrino mixing angle 8, using TR | Sl ay W S 7 Noamig (aels

electron antineutrinos produced at the Daya Bay nuclear power
complex in China.

An international collaboration with institutions from China, the United

States, the Czech Republic, Hong Kong, Russia, and Taiwan. | e et giop et S R DI, dhr Plcay =% < :

Design: 8 identical 20-t detectors deployed at 3 different locations crwan ol S 5 o S 7:]1:“! ﬁﬂitﬁn\nﬁa’— a‘gs@wg;ﬁﬂg 4
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The overburden of the underground experimental halls, ranges from 98 OV LIV - = I B0 i p hsig e

to 350 meters (~250 to 900 mwe), cosmogenic background < number of " 8o N Cegile ) 4SMOON el 1 B
observed antineutrino events. e L T NG AR oo —— o

Civil construction of tunnels and experimental facilities started in 2007. Sy a7 g Ll Vi " | s ot
Field observations: site survey, exploratory drilling, ground breaking, ¥ o o\ B o \\,HE, ol g% ﬂg g =S A . i paak )
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Cores: fractured, relatively intact conditions of the granite below the S - *ff A %,%mim o Skl \ ; s ioph i v
weathered zones. Portals: fair to good conditions, ready for continuing >« . Soko lslands O - T:"Lé T Bamea
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Importance of 0,5
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- It is one of the key parameters in determining the DYB | ore:
leptonic mixing matrix. Eventrate: 350/day = I,
B ‘ LA: 40 ton

* What is v, fraction of v,7? ; . 'asélfilie-f 500m
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« U_; is the gateway to CP violation in neutrino sector:

P(v,— ve) - P(v, = v.) x sin20,,5in20,3c050;35in03sind

Detecting Low-energy Antineutrinos
Utilize the inverse beta decay reaction:
?E +p—>e +n

Incident
antineutring

Gamma rays
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Daya Bay nuclear power station in foreground,
Ling Ao nuclear power station in background

Meutron capture

annihilation

Liquid scintillator

The energy of the antineutrino is related to
the kinetic energy of the positron:

E.=T. +18MeV
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Sensitivity of Daya Bay

Far (80 1) Goal: Sin%26,5 < 0.01

- Use rate and spectral shape
- input relative detector
syst. error of 0.38%/detector

LA (40 1) 90% confidence level
1

Zk1 (depth: 210 m) Zk3 (depth: ~64 m)

DyB (40 1) 4.5
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Findings of Geotechnical Survey
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Am? (x10 eV?)

z Fan - No active or large faults U.S. experts in geology and
Z Gt : - tunnel construction assist
5 : .  Rock structure: massive and geotechnical survey:
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blocky granite
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Pat Dobson (FNAL)

* Rock: most is slightly
weathered or fresh
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2010 2011 2012 2013 2014 2015 2016 = 2
Year sin 2813

- Groundwater: low flow at the
depth of the tunnel

* Quality of rock mass: stable
and hard

Excellent conditions for tunnel construction
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Outlooks:

* The detector construction begins in 2008. The
experiment will begin collecting data in 2010.

By comparing the detected signals at the three
locations, with three years of data, a sensitivity in
sin?(20,,) of better than 0.01 is expected.
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- Target: 20 1 (0.1% Gd-doped LABLS), 3.1 m \\ ._ e _Eiﬂ")“ﬁgﬁ"ﬁrﬁgng l';l:lf:onal Chiao Tung
- Gamma catcher: 20 + (LABLS), 042 m
- Buffer : 40 T (mineral oil) , 0.48 m

Low-background 8" PMT: 192

Reflectors at top and bottom of outer acrylic ~ 207 collaborators

Photocathode coverage:
5.6 % — 12% (with reflectors)

 Tunnels: below localized weathered zones, with a
few mapped faults below surface depressions and
a stream bed with potential groundwater inflows.

« Considered in the tunnel design and excavation
contingency.

2.5m water shield also
serves as Cherenkov counter
for tagging muons






