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THE DouBLE CHO0Z EXPERIMENT

INn reactor experiments, the
determination of the 6,3 mixing
angle is extracted via the survival
probability of v,:
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MULTI—DETECTOR ANALYSIS

* 455 days FD-I (single detector)
« 363 days FD-Il (multi-detectors)
« 258 days ND (multi-detectors)

v, are detected via the INVERSE 3 DECAY (IBD)

g V, interact with P of the
organic scitillation target

. Frompt signal: Encrgg losses

+ et annihilation

EQvied= E(V,) — 0. &5 MeV

$ Dclagccl signal: Neutron
capture over all available
isotopes in the liquicl
scintiﬁator volumes:
Gadolinium ((Gd) (B MeV y

NOYS, (D (~2.2
MeV) or Carbon (C) (~ 5 MeV)
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OscILLATION AND COosMOGENIC BG FIT

Rate-only fit that relies on a y* minimization:

2 __ 2 2 y 2 2
) Gl Z Xi T XFp—off T XBG T Xpen T Xnorm Z Xi2 = Xlz?Dl + XIZ?DII + XI%ID
i 1

2 -
1 : .
Xi2 :< i ) 1obs_Rlexp <1+r|norm+ Z

- (wrap) + € | — BG!
stat r=B1,B2

Nobs
BGgp + Ne*P[1 + €FD + aV]

Xep—-off = 2 (Nobs In + BGpp + N**P[1 + €? + '] — N°b5>

2 WAYS OF PERFORMING RRM FIT:

1. Constrained background: priori knowledge of BG is required, 8,5 determined
with high precision

2. Unconstrained background: measurement of 8,5 independent of the BG
model and best fit values of the BG can be confronted to the BG model

BACKGROUND SOURCES:
,/\) COSMOGENIC BACKGROUND: FAST NEUTRONS + COsSMOGENIC IsotopEs (Li19)
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RRM fit: 1.0-8.5 MeV energy window

e Li? extracted from candidates in
the 8.5-12.0 MeV window:

« Subtract FN estimation in the
8.5-20.0 MeV range

Remaining candidates in the
8.5-12 MeV provide the Li° rate

Extrapolaote rate to 1.0-8.5 MeV
according to shape spectrum

|  Expected BG FD
FN: 1.0940.03 day!
i%: 2.33£0.28 day!

Entries / 0.25 Mev

Expected BG ND
N: 8.89+0.18 day!
i9 day!
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THE REACTOR RATE MODULATION
(RRM) ArPROACH

0,13 and cosmogenic BG rates (BG) are
determined simultaneously by
comparing the observed v, candidates
rate (Ro°s) with the expected one (R®¥)
for different REACTOR POWER CONDITIONS:

Robs =BG + Re&*P =BG + (1 - sin?(20,.)n,..) RY
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Residual v rate in FDI in the 2-0ff period a,, = 0.584 * 0.175 day™*

Overall normalization and correlated errors included inn_.,.. (0,,m,=1.4%
dominated by the constraint imposed by Bugey4 data

RRM OscIiLLATION FIT RESULTS

a. RRM fit witH background constraint

® FDl data
2 FDIl data

® ND data

o
(=
[=]

Best fit (y2/dof=12/14)
--=- Best fit (y?/dof=12/14)|

(=]
S
(=]
w0
N
o~
O
-

Observed rate (day™)
Observed rate (day™)

Doguble Choéz Prelimiré‘nary

600[—1c érror definejd as A)(2=1-§0 -"

Actf:identals sn.jlbtracted ',f"
A sin’(20,,) = 0.095:0.016 (stat+sys)

FD Cosmogéenic rate: 3.5£0.3 da{y'1

{ ND Cosmogenic rate: 24.6:1.4 day”’ |
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sin?(20,3) = 0.095 + 0.016 e

L. RRM fit WITHOUT background constraint

ND Cosmogenic rate (day')  FD Cosmogenic rate (day™)

BG treated as free parameter in the fit
Sinz (2913) = 0.090 + 0.023
0,3 iINndependent of the BG model

BGey =4.0 £ 0.7, BGyp = 30.7 £ 5.0 events,/day
(FN+Li?) consistent within 1o with the BG model

The constraint on the total BG rate given by the
2-0Off data improves precision of 045

c. Crosscheck of the Rate+Shape fit

* Same energy window (1.0-20.0 MeV) assumed
- sin?(20,3) =0.110+0.018
* R+S fit: sin?(20,3) = 0.105 + 0.014

d. Flux normalization consistent with expectation: n .., =-0.1+ 0.7 %
« Fit compatible with flux reactor model
Is reduced from 1.4 %% to 0.7 % thanks to relative comparison FD to ND
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