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éﬂfv Physics Goal of Daya Bay £
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* To search for the neutrino mixing parameter,
sin® 26,, , with a sensitivity better that 0.01

(@ 90% C.L.) in three year run
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NS
13 L3
 To search for the neutrino mixing parameter,
sin® 26,, , with a sensitivity better that 0.01

(@ 90% C.L.) In three year run

sin® 2643 sensitivity limit (NH, 90% CL
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Oscillation probability:
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Daya Bay will start taking data this summer 10 Solar excluded . . .
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Daya Bay,

L3

 To attenuate gamma rays and neutrons produced
outside of the active detector volume

* To tag muons that pass close to the detector so
that muon induced fast neutron backgrounds can
be rejected and studied to keep the uncertainty
on untagged fast neutron backgrounds below
0.1% of signal
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Background Summary

DYB site | LA site | far site
(@) | 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
(d) Accidental/Signal <0.2% <0.2% | <0.1%
Fast neutron/Signal 0.1% 0.1% 0.1%
(b) 8He"Li/Signal 0.3% 0.2% | 0.2%

Total expected background rates:
far site < 0.4 events/det/day
Daya Bay site < 6 events/det/day
Ling Ao site < 4 events/det/day
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(a) Oscillation Signal
(b) °Li (0.2%)

(d) Accidentals (0.1%)




Muon System

The Daya Bay muon system consist of two detector systems:
a multi-layer RPC and a water pool (Cherenkov detectors)
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_+~RPC

Antineutrino
Detector

Minimum 2.5m water shield o

8” Photomultiplier |
tubes (PMT)
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RPC layers covering water pool

54 RPC modules in each near site
81 RPC modules in far site
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RPC module inner structure



RPC Module <

- Gas system: gas mixture
Ar/R134A/1sobutane/SF4(65.5/30/4/0.5)

HV system: CAEN HV mainframe provides
8kV for each layer
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| Readout system: FEC(Front End Card)



/4=  \Water Pool Cherenkov
L Detector
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A light tight layer of Tyvek divides
the pool into inner and outer zones.
This segmentation improves detection
efficiency and spatial reconstruction

288 PMTSs In each near site
368 PMTs in far site

Plan view of far water pool
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Installation Status
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Thank you
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Backup

( Vl\ With three neutrinos the mixing
Is governed by the MNS matrix
Vs which relates the mass

Vv U U. U v eigenstates (n,, n,and n,) to the
WV2) P Vo Vs Vs flavor eigenstates.

1 cose13 0 e“sin@,, | cosd,, sind, 01 0 O
Uyns =| 0 005923 sme23 0 —sin@,, cosh, 00 e* 0
0 —sin0,, cosO,, ?sin 613 0 coso, 0 0 1)0 0 &
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Atmospherlc Reactor Solar Majorana
Phases
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DEVEREEVA By L ELERN o 8 jdentical anti-neutrino detectors ( two at each near

Far site

site and four at the far site) to cross-check detector
efficiency

Overburden: 355 m

" M ~ TR

9 different baselines under the assumption
of point size reactor cores and detectors

Ling Ao Near
B . ' | Overburden: 112 m
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/ Relative measurement &
-y disappearance probability

N B Ji -'Tp_f (&)2 (i) [Paur(E?Lf)]
Ny - ﬁrp.n L €n PSUI‘(E? L“)

Ratio of = Ratio of Ratio of =~ Probability
measured number of the ratio

event rate protons in Gd- detector ~ determine

from far LS. efficiency sin” (20,3 )
and near  Obtained by Obtained

site mass flow by

detectors measurements calibration
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