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Expected Neutrino Signals
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Two ADs Installed in Hall 1




Three ADs insalled in Hall 3
Physics Data Taking Started on Dec.24, 2011




Backgrounds .. 2T

5 R R R I s (L)
Accidental background %Eqﬂ'IE?(
. BBUERIES  BAKRSR fo1 A\ Accidental
- BLRBRRERES DHFHGI ITHESND, 0.2 ” sin 20,2001
Correlated background
. EERHET o
- (BRFUETHE—FINBORAS S FL—ET e

BBFeERL., ZRMICSHESNDS,
« SEULRES  HELLI-ERDIET

.+ R
- FREMRFHRDEERT HERIC
BIROYIREEBICTHMEFZ I

BHR. vﬁ (B ATRETHR)

wgse* —

Wil vA
9L| J - \




Muon Veto System

Overburden R, FE, DI1,2 L1,2 L34
EH1 250 1.27 57 364 857 1307
EH2 265 0.95 58 1348 480 528

inner water shield

RPC , ‘ — ~t outer water shield EH3 860 0.056 137 1912 1540 1548

S = 4 PMTs ' .
= el o ~ Tyvek TABLE I. Vertical overburden (m.w.e.), muon rate R,, (Hz/m“), and
= : ; T e average muon energy F, (GeV) of the three EHs, and the distances

! 1 I Fy 3 | (m) to the reactor pairs.
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Two active cosmic-muon veto’s
Water Cerenkov: Eff.>97%
RPC Muon tracker: Eff. > 88%
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— No additional > 0.7 MeV trigger in the time range [t,-200 ps, t;+200us]



INVYTSORDORELY

AD1 AD2 AD3 AD4 ADS AD6
IBD candidates 28935 28975 22466 3528 3436 3452
No-oscillation prediction for IBD 28647 29096 22335 3566.5 3573.0 35359
DAQ live time (days) 49.5530 49.4971 48.9473
Muon veto time (days) 8.7418 8.9109 7.0389 0.8785 0.8800 0.8952
€y Em 0.8019 0.7989 0.8363 0.9547 0.9543 0.9538
Accidentals (per day) 9.82+£0.06  9.88+0.06 | 7.671+0.05 | 3.29 £0.03 3.33 £0.03 3.12 £0.03
Fast-neutron (per day) 0.84+0.28  0.8440.28 | 0.74+0.44 | 0.04£0.04 0.0410.04 0.04+0.04
9Li/*He (per AD per day) 3.1£1.6 1.841.1 0.1640.11
Am-C correlated (per AD per day) 0.240.2
3C(a, n)'°0 background (per day)| 0.0440.02  0.0440.02 | 0.03540.02 | 0.03£0.02 0.03+0.02 0.0340.02
IBD rate (per day) 714.17+£4.58 717.86+ 4.60(532.29+£3.82(71.78 £ 1.29 69.80+1.28 70.39+£1.28

TABLE II. Signal and background summary. The background and IBD rates were corrected for the €, - €,, efficiency. The no-oscillation

predictions based on reactor flux analyses and detector simulation have been corrected with the best-fit normalization parameter in determining
.2
sin” 2013.
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Detector
Efficiency Correlated Uncorrelated
Target Protons 0.47% 0.03%
Flasher cut 99.98% 0.01% 0.01%
Delayed energy cut 90.9% 0.6% 0.12%
Prompt energy cut 99.88% 0.10% 0.01%
Multiplicity cut 0.02% <0.01%
Capture time cut 98.6% 0.12% 0.01%
Gd capture ratio 83.8% 0.8% <0.1%
SEill-in D 105.0% 1.5% 0.02%
Livetime 100.0% 0.002% <0.01%
Combined 78.8% 1.9% 0.2%
Reactor
Correlated Uncorrelated
Energy/fission 0.2% Power 0.5%
ABD reaction/fission> 3% Fission fraction 0.6%
Spent fuel 0.3%
Combined 3% Combined 0.8%
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Summary

« ME—BIESN TG0, BFERINT-,
e sin220,,=0.092+0.016(#H 53R 2ZE) = 0.005(FRHMR2=) @ Daya Bay
sinZ20,, = 0.113+0.013(#t 515 %) £ 0.019(RHiiRE) @ RENO
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Measuring 013: A Possible Scenario
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first hint of 613 by Double Chooz,
Reno, and T2K possible if 613 large

Upper limit at 90% CL in case of no signal
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precision measurementto -
" sin?2013 < 0.01 by Daya Bay ?

2010

2014
year

2012

2016

2018

Daya Bay,

(3

Mezzetto et al

arXive/1003.5800v1

Karsten Heeger, Univ. of Wisconsin

ICATPP2011, October 7, 2011



Prospects For Pinning Down 0,3

Upper limit at 90% CL in case of no signal
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Reactor 613 Experiments

Thermal Distances Depth Target Mass Start Date Sensitivity
Experiment Power Near/Far Near/Far (tons) Near/Far @2.5x103 eV2
(GW) (m) (mwe) 90% CL, 3
years
0.03
Double- 8.6 410/1050 115/300 8.8/8.8 2012/2011
CHOOZz
(France)
RENO 17.3 290/1380 120/450 20/20 2011/2011 0.02
(So. Korea) ] "
Daya Bay 363(481) / 260/910 40(x2) / 80 2011/2012 0.008
o 17.4
(China) 1985(1613)

Kareten Heeaer |Iniv of Wiccons<in

ICATPP2N11 Ocrtnbar 7 2011




Automated calibration units(ACUs)

LED

68Ge source

Combined source of 241Am-13C
60Co

ZGd-LS éLS DEIZANGNDKSIZHEH-TLNS,

¢ Three Z axis:
= One at the center

v For time evolution, energy scale, non-
linearity...

= One at the edge
v For efficiency, space response
= One in the y-catcher
v For efficiency, space response
¢ 3 sources for each z axis:
= LED
v for T, gain and relative QE
=  8Ge (2x0.511 MeV y’s)
v' for positron threshold & non-linearity...
= 2AmM-13C + Co (1.17+1.33 MeV y’s)
v For neutron capture time, ...
v For energy scale, response function, ...
¢ Once every week:

= 3 axis, 5 points in Z, 3 sources
2012-03-08 Automated Calibration 2

R=1.775m R=0 R=1.35m




