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Reactor Rate Modulation 913 Analysis

6’13 Rate-Only Analysis with Reactor-off data
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Overview

 DC published results rely on

= R R e background (B) models from

at am?, = 0.00232 eV (y¥d.od. = 42.1/35)
o two integration periods.

Best Fit: sin®(26,,) = 0.108
from fil to fw teg)

reactor-on data

» New independent analysis: (8, ,B) fit

— Obs. vs Exp. V—candidates rate

 different reactor powers

— Extra handle: Reactor-Off data

U
Energy [MeV]

* No background model
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Neutrinos vs Reactor Power

Neutrino rate (Captures on Gd)
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Reactor-Off data

2011 and 2012 reactor-off data samples: 7.53 days
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Double Chooz [ ] Background model
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Expected events: 25.814.5 [ Background mods!

Observed events: 21 p-n
w/fast n
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Double Chooz Expected events: 14.8£4.0

Observed events: 8
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IBD selection in first DC publication IBD selection in second DC publication
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http://arXiv.org/abs/arXiv:1210.3748

Observed vs Expected Rate

G ing the obs. V 1n bins of ted rate... : : :
TOHPIRG HIE 05, T I DS OF B PEE = o Fitto a straight line model:
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Reactors On

{77) = B+ (1) 0.)

« 0 . fitslope (0 from MC)
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e B: extrapolation to zero power

X’ minimization:

e Reactor-Off : poisson stats.

e Different systematics

Expected rate (day™)
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Expected Rate Uncertainty

Reactor power (P ) uncertainty: * Three sources of systematics:
— Detection efficiency

Double Chooz Preliminary — Reactor-on Vv prediction (R”)

- Reactor-off residual v (R™)

Error on P_dependson P :

E‘I‘utal P, Uncertain;ly: [}54".1

— Variable error
Error (o) RY RV

Sys. source
det. efficiency (o) 1.005  ves  ves
Reactor-on pred.(¢}) 1.75-1.92  ves no

30 no  ves

Reactor-off pred. (a,)

30 35 40 45 50
Expected rate (day™) .
Introduced in the fit as pulls

20 25
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0 .-Background Results

Data

o«

No osc. (x?/dot=72/7) ;
Best fit (x2/dof=3.4/5) | .
[ ] 90% CL interval
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Expected rate (day™) sin”(26,,)

In agreement (~same precision) with DC Rate+Shape results

. sin2(2913)=0.10i0.04 ( Phys.Rev. D86 (2012): sin’(26, )=0.1090.039 )
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Results w/o Reactor-Off data

Data
No osc. (x?/dof=63/6) :
Best fit (;2/dof=2.0/4) |

[ ]90%cCL interval
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Backgrm;lnd rate: 2.8+1.5 day™
- sin®(20,,) = 0.20+0.09 (stat+sys)

Doublei Chooz Preliminary

30 40 50
Expected rate (day™)

e In agreement with DC Rate-Only results:
— Phys.Rev. D86 (2012): sin2(2913)=0.170ﬂ:0.052
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Impact of Neutrino Selection

« Although B depends on Vv selection, 613 must be independent

e Applying a looser set of cuts (DC (@ Phys.Rev.Lett. 108):

No osc. (32/dof=55/7)
Best fit (32/dof=3.2/5)
[ ] 90% CL interval
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Background rate: 2.9+0.6 day™
sin(20,,) = 0.12+0.05 (stat+sys)

Dé)uble Chooz F"reliminaléyr

Double Chooz Preliminary
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Expected rate (day™) sin“(20,,)

e In agreement with previous and DC Rate+Shape results
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Summary

Available DC (Gd) results: Reactor Rate Modulation 6 /B Analysis

Rate-in a) Ph s Rev. D86

« New/independent rate-only 613 analysis:

— Different Pth conditions

— Reactor-off data

—_—.

Rate+Shape (@ Phys. :Rev. D86

— No a prior1 B assumptions

* Consistent with DC published results:

a
— Almost same precision

- 913 value and B model confirmed
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Photo: Lola Garrido

P. Novella, Rencontres de Moriond 2013 11



X* definition

FRP) = B+ (1 - sin®(2013) - a0uc) - B [l 2 = 2, 422,
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