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Neutrino oscillation & the mixings — 0.,

Reactor experiments — v_disappearance channel — 0,

Next to come reactor experiments:
Daya Bay, Double Chooz, RENO (Angra not included here)

First comparison of different experiments on a same baseline

The statistical method

The y2 structure

Computing 0., sensitivity

Inputs: Reactors — Detectors — Backgrounds — Systematics

Outputs: sensitivity — robustness w.r.t. systematics




Neutrino oscillations & 0.,
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Reactor experiments & the v_ channel
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The remaining four

From 2001 to 2007

1

1¢re generation: sin2(2913) ~ 0,02-0,03

2°me generation: sin?(20,,) ~ 0,01

October 2006




The remaining four

Aim on
sin*(20,,)
First 0.02 - 0.03
generation
Second
generation < 0.01

=> Statistical and systematical errors — below the percent




The 1** common comparison — The Method

Experiment Spectra Sensitivity
data card simulation computations

Background

Site Definition
Rates { Reactor

s ) Spent Fuel based on the ¥
ystematic
Uncertainties LBackgroundS pulls-approach

2
Az =25 1073 eV? fixed X
Set sin%(26,,) to 0 \ Ay
Search for sin?(26,,) such that Ay2 = 2.71 (1 d.o.f,, 90 % C.L.) L




Data-Theory { - Systematic shifts
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The inputs: experiment site setups
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The inputs: Systematics

Common systematics used for all the experiments

Detector Detector
common relative
Theoretical knowledge calibration  calibration Reactor power and fuel
on reactor anti-neutrino (energy scale) ~ (energy scale)  composition
spectrum \A‘ f/ ﬂ 'M
0 abs Oshp Tocl U:g% Opwr Ocmp assumed

_ —] uncorrelated
20% 2.0% 05%4H 05% H2.0% 2.3% among reactors

Relative error on v_rate
Detector correlated systematics between detectors

Detector uncorrelated cfrom0.4 % to 0.6 %

Special systematics



The inputs: Backgrounds rescaling
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Baseline sensitivity
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Pulls analysis: Relative contribution to ¢

2
: k=1,..K

yeuns
D=D;,....Dn L Y
d /
—

Y

(5)(? in % DCI DCII DB Mid DB Full RN
= | 6x2 — 3.0% 43 % 1.2 % 1.5 % . .
5|2 A Contribution of the
T | dxy, — — — 3.0% —
& 2 07 97 Q 07 QK 0 . 07 RV i I h ” f h
S | ox% 296 % 37.8% 235% 306% 345% weigins” o e
0x2,. 29.6 % 1.5 % 1.0 % . 2
i e e systematics to the y
5x2, — 484 % 6 56.6% 284 %
o | s , 1.2 % C01%  01% /
E (5 2 \ ‘ \“ /
A, Xscl,rel — 1.8 % 0.2 % ,> (P
X g L1% 08%  04% 02%  05%
X2 13.6 08% 273% 44% 1
X p 01% 00% 06% 01% 9.
(5)(5 0.6 % 0.0% 2.2 % 0.4 % 0.0%
sin2(2913)hm 0.0544  0.0278 0.0410 0.0110 0.0213

Allows to stress out systematics which affect the most the 6., sensitivity

* Reactor power uncertainties
e Detector relative normalization uncertainties
* Detector energy scales



Sensitivity robustness w.r.t. systematics
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Sensitivity robustness w.r.t. systematics
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Sensitivity robustness w.r.t. systematics

RENO
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Global conclusion

arXiv:0704.0498v1 [hep-ex]

> 3 first generation experiments: Double Chooz, RENO
sensitivity ~ 0.02 to 0.03 (depending on sytematics, Am? value, and backgrounds)
and Daya Bay Phase | with sensitivity ~ 0.04 to 0.05 (1 year) ~ 0.03 to 0.035 (3 years)

* A second generation experiment: Daya Bay with forseen sensitivity ~ 0.01.

2> To go below 0.01 with reactor experiments seems difficult.



Specific conclusion

>

>

2>

First generation

Double Chooz: ~ 0.02-0.03

2> Few reactors, good relative power. Overburden sufficient.

2> Detector locations => insensitive to fuel composition and power uncertainties of the cores;
Full performence of the far detector position (for Am? > 2.5 102 eV?) for a 0.02-0.03 sensitivity.

2> To go below 0.01, one need to go farther...
RENO: ~ 0.02-0.03

2 Good site: overburden/available power.
2> Core locations = disfavorable (same sensitivity with only the 2 central cores of the NPP)
2> Sensitive to fuel composition and power uncertainties of the cores (even with 3 small detectors of 200-300 kg).

2 =>even with 2 x more events than DC, same field of sensitivity as DC.
Daya Bay Phase | (?): ~ 0.03-0.05 (1 to 3 years?)
2> Clearly suffers from the NPP cores spread.

2> Sensitive to a lot of systematics => sensitivity will rely on difficult analyses, estimations of all these
systematics

> 2 x40 tons is already a large experiment...!




Specific conclusion

>

Second generation

Daya Bay: ~ 0.01

>

>

Very good site for its overburden

The power appealing is a lure especially for Daya Bay Phase |: the 2 cores of Daya Bay alone (w/o LA |) gives a better
sensitivity

It remains some impact of the uncertainty on the NPP core powers on the sensitivity




