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Total tunnel length ~ 3000 m
Far site ,
Overbirdon: 355 i Empty detectors: moved. to underground
halls via access tunnel.

Filled detectors: transported between
halls via horizontal tunnels.
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9 different baselines under the assumption
of point size reactor cores and detectors
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5 meters

The Daya Bay Detector Design

There are 8 antineutrino
detectors in all

Three zone, cylindrical design

ET ' —0.1% wt Gd-Loaded LS target
Lo .

i — LS gamma catcher

o — Mineral o1l buffer
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%‘ ‘ Reflectors at top and bottom
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196 PMT’s arrayed around the
barrel of the cylinder
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5 meter total diameter
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= Designed to sit in a pool of
i ultrapure water

For more information on the liquid scintillator see the poster by Qi Ming




The water pool s\hlé‘lds the detect01;§ m
the' !lecay chains of 238U, 232Th and

It aIso detects the Cerenkov light produced by cosﬁﬁc ray muons
which pass near the detectors

The peel 1s lined with white
Tyvek and sparsely populated
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The two zones allow a’ better
measurement of efficiency Minimum 2.5 m water shielding in

all directions.




Measuring sin“20,,

The measurement is a ultimately a ratio of observed inverse -decay events in
near and far detectors in initially one, but ultimately many energy bins
(sampling a broad range of oscillation phases).
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Measuring sin“20,,

The measurement is a ultimately a ratio of observed inverse -decay events in
near and far detectors in initially one, but ultimately many energy bins
(sampling a broad range of oscillation phases).
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Automated cali stem with
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event/bin

Efficiency and Energy Calibrations

Prompt Energy Signal Delayed Energy Signal
Reconstructed Positron Energy Spectrum reconstructed neutron (delayed) capture energy spectrum
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Stopped positron signal from the ®®Ge source (2 X 0.511 MeV) gives us
the inverse B-decay positron energy threshold

Neutrons (Am-1°C and tagged spallation) gives us a 2.2 MeV signal (in the
positron energy range) and 8 MeV from Gd neutron capture

With a 1 MeV cut for prompt positrons: With a 6 MeV cut for delayed neutrons:
>99% efficiency with negligible uncertainty ~78% efficiency with 0.22% relative uncertainty
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Arbitary Units

Signal to Background

(a) Oscillation Signal (1%)
(b) °Li (0.2%)

(a) (c) Fast Neutrons (0.1%)
(d) Accidentals (0.1%)

After all filters the background
rates are small compared to a

disappearance due to oscillations
with sin?20,, of 1%.

In addition, each background has a
characteristic and distinct energy
spectrum.

DYB site | LA site | far site

(@)

(d)
(©)
(b)

Antineutrino rate (/day/module) 840 740 90
Natural radiation (singles) (Hz) <50 <50 <50
Single neutron (/day/module) 18 12 1.5
(3-emission isotopes (/day/module) 210 141 14.6

Accidental/Signal
Fast neutron/Signal
®He"Li/Signal

<0.2% | <0.2% | <0.1%
0.1% 0.1% 0.1%
0.3% 0.2% 0.2%
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Source of Uncertainty

Daya Bay (relative)

(absolute)

Baseline

Goal

Goal w/Swapping

Number of Protons

0.8%

0.3%

0.1%

0.006%

Detector
Efficiency

i
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Energy Cuts

0.8%

0.2%

0.1%

Position Cuts

0.32%

0.0%

0.0%

Time Cuts

0.4%

0.1%

0.03%

H/Gd Ratio

1.0%

0.1%

0.1%

N Multiplicity

0.5%

0.05%

0.05%
-

Trigger

0%

Live Time

0%

 0.01%

0.01%

<0.01%

<0.01%

_ | Total Detector Related Uncertainty

1.7%

0.38%

0.18%

Background (per detector)

0.85%

<0.4%

<0.4%

Neutrino Flux

2.7%

0.13%

0.13%

Signal Statistics

1.8%

0.2%

0.2%

Sensitivity to sin?20,, (at 90% CL)

~13%

0.8%

0.7%
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Status: Civil Construction

Daya Bay Near Hall
(100 m underground)

~“Surface Assembly Building

Tunnel lining
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Status: Experimental Components




Status: Detector Assembly i
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Project Schedule
* October 2007: Ground Breaking

e Spring 2008: CD3 review completed
 March 2009: Surface Assembly Building occupancy

 Summer 2010: Daya Bay Near Hall ready for data
taking

 Summer 2011: All near and far halls ready for data
taking

Three years of data taking to reach sensitivity goal.
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