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DayaBayexperiment

MayaBays in Shenzhen, southern China; ~55km to
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4 x 20 tons target Daya Bay: Poerful reactor by mountains

mass at far site

Experiment layout
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Feature ofDayaBayDetectors

RPC assembly

Muon PMT

Reactor powerOne of the top five most
powerful(17.4 GW);
Overburden to reduce backgrounds
Constructunderground labs with sufficient
overburden to suppress cosmic rays;
Identical near and far detectote cancel
reactorrelated errors;
Multiple modulesfor reducing detector
related errors and cross checks;
Multiple muon detectorsfor reducing
backgrounds and cross checks;

A RPC detectors 2-layer water Cerenkov

detector



Expect events and background related error

Expected signal and background event rates for one detector module

Daya Bay Near Ling Ao Near Far Hall
Baseline (m) 363 481 from Ling Ao | 1985 from Daya Bay
526 from Ling Ao Il | 1615 from Ling Ao
Overburden (m) 98 112 350
Radioactivity (Hz) <50 <50 <50
Muon rate (Hz) 36 22 1.2
Antineutrino Signal (events/day) 840 740 90
Accidental Background/Signal (%) <0.2 <0.2 <0.1
Fast neutron Background/Signal (%) 0.1 0.1 0.1
®He+"Li Background/Signal (%) 0.3 0.2 0.2
Summary of Systematic Uncertainties
Spectrum of backgrounds y Ol oy

3 sources Uncertainty

5 0.35 (a) Oscillation Signal

g (b) °Li 0.2%) Reactors 0.13% (6 cores)

; (d) Accidentals (0.1%) Detector 0.38% (baseline)

(per module) 0.18% (goal)
Backgrounds 0.32% DayaBay near)
0.22% (Lingh\o near)
0.22% (far)
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Daya Bay Sensitivity
A Goal: Sitf2‘,;<0.01 @ 90% C.L. in 3 years
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Antineutrino Detectors (AD)

U Three zones modular structure

Zone Mass Liquid Purpose
Inner Gd-doped Cg“g{gﬂ?“ Stainless Steel
acrylic 20t liquid target y Valn eTS S Sf/e
vessel scintillator essel ( )
Outer Liquid Gamma
acrylic 20t -4 catcher(from
scintillator
vessel target zone)
Stainless : : Buffer
sealamy o0 lmEEel shielding PMT

0 192 lowbackgorundy € t a ¢ a
U Reflector at top and bottom:

Mineral oil
Photocathode coverage ———
5.6 % C 12%(with reflector) LiquidScint
— : GdLS
N, detection 5m
[+ ¢ +¢" =27 | Prompt signal Inner acrylic tank
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AD Prototype at IHEP

A Motivation
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A Achievements
:
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Normalization

Validate the design principle
Test technical detalls of tanks
TestGALS

Test calibration source

Energy response & MC Comparisa
Reconstruction algorithm
Neutron response
Effects of reflectors
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Detector Component Production
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Interior of AD




AD Dry run

U Dryrun After ADs had been assembled  Aps gre fully functional
(without LSGdL$ The whole system of (Double pulses(LEDs) signal mimic
AD + electronics + DAQ+ slow control + |nversel decay events)
data storage + network transfer + online  ,_ c..eqcnarge

. . adCharge
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Liquid Scintillator Production
We use 185 ton 0.1% gadolinitioaded liquidscintillator (Gd-LS).

ol

L

AllGALS produced in
multiple 4ton batches an
mixed in one reservoir 6n
0 site, to ensure the sample
uniform for all ADs.

185 tons 0.19%5dLS
stored in 5 4a&0n
tanks
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Liguid Scintillator Stability

Stability of theGd-LS has been tested with a March 2009, a batch of 4 toBd-LS was
prototype detector since Jan. 2007 produced.
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Monitoring of GALS in underground storage tanks

“Storage Tank 1, 2011-01-10
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AD filling

A Requirement: precision mass, temperature, chemical
O2YLI GAGAf AGEST X

A First two pairs of ADs have beauccessfully filled

A Uncertainty: 4kg in 20 t
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Muon system

8" PMT ~

AThe ADsare immersed in pool with
thickness of water at least 2.5 metets,
shield backgrounds from neutrons and
dF YYII Qa FTNRY tF0 gl
AThe water pools arequipped with

PMTs as a water Cerenkov deteciidne
water pools arecovered with RPC
detectors.

AUtilizemultiple detectors cross check
each other to control uncertainties.

AWater Cerenkov detector and RPC
system with efficiency>99.5% and
error<0.25%.
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Water detector: R&D with-a prototype (IHEF
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A Achievements ol

I Established a water circulation model for z 200§

purification system design 3 1;2

i MC modeling for light transpo#& light s0F
collection :
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Status of water Cerenkov detector

PMT supporting structure #yvek+PMT Completed pool

—

U

Filled pool

Pool cover installed
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