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« Determine 6,5 : Last unknown mixing angle, sensitivity in sin?(26,5)<0.01
» Reactor short baseline disappearance experiment
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Experiment site and nuclear
power plant

e Very powerful nuclear power plant:
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4 x 20 tons target Detector layout
mass at far site
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Experiment hall
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8 identical modules at 3 sites
Each module consists of 3 cylindrical zones

inner acrylic vessel (1AV), 20ton Gd-LS,

Reflectors on the top and botton

Expected antineutrino signal from MC
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Muon system

* Combined measurement of muon by
the Water Cherenkov detector and
the Resistive Plate Chambers (RPC)

* High efficiency: € > (99.5 +/- 0.25)%

RPC assembly

Water Cherenkov (Water Pool)
* Provide at least 2.5m shield
against radioactivity and neutron
* Divided into two parts, forming
two independent detectors

54 modules at near sites and 81
modules at far site

2 extra telescope modules at
each site

4 layers with X or Y strip in each

2011/11/15 module 8




Detector construction and
installation
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e  Motivation

AD Prototype

Nucl. Instrum. Meth. A Volume 602, 489-493 (2009)

Validate the design principle
Test technical details of tanks
Test Gd-LS

Test calibration source

e Achievements

Energy response & MC Comparison
Reconstruction algorithm

Neutron response

Effects of reflectors

Gd-LS property and stability
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* An integration test for the first pair of
ADs before filling with liquid

— AD + electronics + DAQ+ slow control +
data storage + network transfer +
database + online/offline analysis

_ SPE Calibration Constants
- |

3 ‘ & All PMTs are working
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Nucl. Instrum. Meth. A Volume 578, 329-339 (2007)
Nucl. Instrum. Meth. A Volume 584, 238-243 (2008)

 Daya Bay uses 185 ton 0.1% Gd-doped LS:
Gd-TMHA + LAB + 3g/L PPO + 15mg/L bis-MSB

« Stability of the Gd-LS has been tested with a ;
prototype detector since Jan. 2007

* All Gd-LS produced in 50 4-ton batches and
mixed in one reservoir on-site, to ensure the
samples uniform for all ADs.

1st batch of 4-ton Gd-LS in Oct. 2010
Mixing equipment in the underground hall
Monitoring of Gd-LS in underground

storage tanks l
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Water pool prototype

Chinese Phys. C33 (2009) 567-571

circulation 8” PMT
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2.8x1.2x1.3 m3 water tank
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Amplitude(mv)
28 58828388

aﬂ'

» Purpose: to study pure water circulation, material
compatibility, detector performance, ...

 Reach: Established a water circulation model for
purification system design. Tyvek reflectivity 99%, water
attenuation length ~80m with the circulation system.

« MC modeling for light transport & light collection
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PMT signal with
reflected photons
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Dry water pool test

« Goals:
— Check the hardware status
— LED calibration system
— Cover light tightness
— Basic detector performances

Mean PMT Charge for Pool LED 1 on wall A
20

15—

10—
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RPC p

roduction and test

trum. Meth. A Volume 583, 278-284 (2007)

Chinese Physics C 2010 34 (08): 1116-1121

Almost all RPC bare chambers have been produced and tested.
Efficiencies of all tested modules meet requirement (> 95%).
176 modules have been transported to Daya Bay.
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RPC installation

Install modules

X

Fully installed RPC
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NPD.| P —
matlon was
started taking

‘dataon Aug. 15} |~

Covered by RPC
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(3

Status of Ling Ao and Far Hall

Ling Ao Hall Far Hall

Being installed Almost done with installing the
infrastructure

2011/11/15 DBD11 22



Offline analysis and hall 1
detector performances

2011/11/15 DBD11
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Detector Control database

Offline data processing

Data Archive,
LBNL, Berkeley, USA

Data transfer
monitor

Data Archive
IHEP, Beijing, Chin
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Neutron-capture energy spectrum

AmC neutron Gd-capture spectrum in AD
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Detector performance(1)
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Detector performance(2)

« Hall 1 Water Cherenkov detectors PMT single rate
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PMT single rate requirement <50 kHz:
* Observed rate is less than our requirements.
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Detector performance(3)

Hall 1 Muon rate
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Hall 1 RPC

Hit map
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Summary and prospective

« Hall 1 started taking data since Aug 2011

« Hall 2 being installed

« Hall 3 almost done with installing the infrastructure
* Full experiment will start running in summer 2012!
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