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A Shenzhen, southern China; ~55km to HK
A very powerful nuclear power complex: |- *..
i Daya Bay NPP (nuclear power plant) el oA
i LingAoNPP |
I LingAoll NPPdtart to run in October 2030 T2k
A adjacent to mountain

I easy to build underground labs with tunnej

access.
I sufficient overburden to suppress cosmic

rays.

éw where Is Daya Bay
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LingAo NPP 2x 2.9GW

LingAo Il NPP2x 2.9GW
ready by 2011



http://news.china.com.cn/rollnews/2010-06/08/content_2568539.htm
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i detector system

A modularized identical
antineutrino detectors(ADs)

I 4 for far site, 2 for eachearsite
A ADs immersed in a water pool,
serving dual purpose:

I attenuateambient neutrons as
well as gammas

I equipped with PMTs as a water
Cerenkov detector

A water pool covered with RPC
detector for redundant cosmic
muon detection

A water pool + RPCrauon veto

i > (99.50° 0.25)%

Muon PMT

AD installation

B .
combined
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bottom reflector

A 3-zone cylindrical module

I inner acrylic vessel (IAV), 20ton 0.G¥dope
LS antineutrinotarget

I outer acrylicvesse(OAV), 20ton LS, containing
escaped gammas from |IAV

I stainless steel vessel (SSV), 40ton mineral oill,
radiation shielding

A top/bottom reflectors to increase photon
collection

A 192 & PMEmodule
A energy resolution: 12% at 1MeV

O‘neral

iInner acrylic vesse

outer acrylic vesselig

stainless steel vessgl

oil
LS

dLs~ T

antineutrino detector

" [ s top reflector
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Normalization
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A motivation
validate the design principle

|
T test some technical details
|
|

test GALS

NIM A602 (2009%89

test calibration sources
A achlevements

energy response & MC Compari:
reconstruction algorithm

neutron response
effects of reflectors
GdLS
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éaw goal:sirr2’

< 0.01 @ 90% C.L.

Summary of signal and background rates for one detettodule

WANG Meng

Daya Bay Near Ling Ao Near Far Hall
Baseline (m) 363 481 from Ling Ao | 1985 from Daya Bay
526 from Ling Ao IT | 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
"% 42 . 1 oo Summary of uncertainties
= 5 Daya Bay Source Uncertainty
g s > Reactor Power 0.087% (4 cores)

0.13% (6 cores)

Detector (per module)

0.38% (baseline)
0.18% (goal)

Signal Statistics

0.2%
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tunnel to Far hall

;,2”” civil construction
13

A main facilities orground- done
I surface assembly building
I control room, etc.

A tunnel: 3.2km irtotal - done

A underground halls:

I hall-1l (DYB near preparefor
BO (beneficial occupancy)

hall-2 (LAnear)- almostdone
hall-3 (far) - started
hall-4 (purewater)- done

hall-5 (liquid scintillatoy
¢ preparefor BO

WANG Meng



eﬂyaﬂay " .
s AD main components productic

A stainless steel vessd:done others (3)this year
A reflectors:all (8 pairs) done

A AD support platformall (8) done

A 4m acrylic vesse® done others (6)in production
A 3m acrylic vesseft done others (4)in production

A PMT:hamamatsuR5912all arrived and passed
check
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1stSSV arrival a reflector support plattorm  acrylic vessel PMT assembly
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http://www.ihep.ac.cn/news/news2009/images/090319b-4b.jpg

;,Q,aga, reflectors in AD

13 top reflector assembly

A an innovative design:
I Increase photon collection.

I Improve uniformity of energy response in
vertical.

A ESR high reflectivity film sandwiched betwee
two 10 mm thick acrylic panels.

A performance has been studied extensively b
simulation and with the prototype detector.

A all reflectors have been produced and passed

energy resolution

quality control. = L
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L AD assembly & leak check

A a good number ointerfaces, erings and gasket®r
each AD

C assembly is complicated and need great cautiousness
C leakcheck iritical

A 1t AD assembly and leak check almost done
C preparationfor dry run scheduled in July

A 2nd AD partially assembled
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SSV SILS iN PIt |
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clean SSV inside

insert Inner AV!

close outer AV lid

close SSV lid
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;,2”,.,, Ga-doped liquid scmtlllatnr

13
A Daya Bay will use 185 ton 0.13d-doped LS:

GAGTMHA + LAB + 3g/L PPO + 15migMSB

A stability of theGdLS has been tested with a
prototype detector (half ton) since Jan. 2007.

A device and procedure for massive production has 4to %
been designednadeand tested. |

I March 2009, a batch of 4 td@d-LS was produced
successfully.

A allGALS will be produced in multipletdn batches
and mixed in one reservoir esite, to ensure
functionally IDENTICAL ADs.

0. 005

0.004 F Absorption of 4—ton Dry Run Gd-LS

0.001 r error: @ 0.001

Absorption at 430nm

0 2 8 35 bl 35 42 bl T2 94 109 155
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i liquid scintillator hall

A 1stunderground hall started installation

A 400ton LAB are now stored in the two
reservoirs. &l
A 1.4ton PPO purification finished; other =
materials are ready also.
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