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The Double Chooz experiment Selection and Background

far detector e ———) 1.Selection criteria and accidental BG subtraction (ANN)
calibration tent The Double Chooz experiment goal is E Prompt < 11,0 20.0] MeV

\{,\
LNCA: f\ar hall the precise measurement of the 6;3 ANN coincidence : 50.85 (FD), 50.86 (ND)
AtP™" (unicity) : [-800, 900] ps

' calibration

S— J.Q,e box neutrino mixing angle. It measures
e e e—— v. -flux from the two nuclear reactors
= . | of the Chooz NPP with total thermal -

— “innervetqj(.y:)‘l;‘ power ~84 GW us'”Q TWO ldentlcal Signal MC — (t:)ré:(l)l(l)inl?:ie)“minary Accidental BG e g%?ﬁ?::le)“mmary
= | \f- detectors. The near (ND) and far (FD) K., saas

<catcher (GO) | detectors are respectively at ~400 m

" =1 | and ~1050 m.
v-target To estimate 613 the survival probability
% is used:
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Accidental BG : a random Correlated BG : two physically
coincidence of two triggers correlated events which mimic the

- : e IBD event.
The cornerstone of the v. detection is which mimic the IBD event.

the inverse beta decay (IBD) reaction: . ?Xltliltli)dal Neural Network

ST Limits of utilized variables:
Pf‘Oﬂ’\Pf SlgﬂCl'- E delayed : [1.3, 10.0] MeV;
e’ annihilation r'esul’ring In prompt-delay . B ar .
L At : [0.5, 800] ps;
an emission Of two ys (EV ~ (0511 keV AR prompt-delay . <12m Stopping
ZC(Ch). Po=e . muons

Delayed signal:

Neutron capture over all possible isotopes o L |
in the liquid scintillator volumes resulting ’ ' Accidental BG (Raw) |

In an emission Of mulﬁp'e YS W|'|'h E‘ro‘ralN Accidental BG (Vetoes Only)
2.2MeV, ~ 8MeV, ~ BMeV respectively for Accidental BG (Vetoes®ANN)
H, &d, C nuclei. i g :"\‘-.

Target volume boarder

Entries per 0.1 MeV

v-catcher volume boarder

Due to Isotope
independence

: | (inclusive integration Visible Energy (MeV)
B ———. over all selection,

energy scale and FD-I (day”) |FD-IT (day”) |ND (day™)

ggg;‘;fgjg of, The Life-time (days) __ |455.207 362.974 257.959

effective detection IBD candidates 105.77 117 .53 815.94

volume has increased IBD™ candidates  [112.03 128.84 1118.88

up fo a factor of -3. Accidental BG 3.93:001  [4.32+0.02 3.110:0.004
Fast n + Stop s 2.54+0.07 20.77+0.43
Cosmogenic BG (°Li) 3.01:0.60 12.32+2.01

Total BG 0.48+0.6 .87+0. 36.20+2.06

Delayed Visible Energy (MeV)

Observed neutrino candidates: — — | ' ] Proton number: the number of Tar;ge’rs for
observed exbected Backaround NS | IBD interaction in the detection volume.

N(E) = &X N(E) i T N(E) ? ] I't is the main contribution to the detection
systematics due to the lack of the precision
knowledge of the y-catcher composition (~1%)
compar'ed to the one of the neutrino target
(~0.3%). It is planned to be re-measured during
dismantling.
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where: N(E) #xpected - expected heutrino
flux;

N(E) ®karend  _ background;

Relative Fraction
=
o

Detection efficiency € can be factorized like following:

| Vetoes efficiency: Inefficiency in the neutrino
€ = €proton X Epoundary X Evetoes X 18D & ) TS selection due to the background rejection cuts
y | which are only relevant for the DATA.

IBD neutron selection efficiency:

£ = N(Selection) N et P o 8?5‘5" IBD selection | k"™ =86.78+0.21 |e[p" = 86.75+0.01 W oimmary: The TnC

N(Selection open cuts DTN eM efficiency (%) ields major systematics
( pencuts) e e £~ 8547 £0.08 |l — 8554002 [l VeSS malor sysremaries

IBD neutrons which are homogeneously distributed Uncertainty (%) SD MD Prefection I any isotope dependent

have been used to estimate neutron detection deTgc’rjon. IBD selection
efficiency in the whole detector volume. Proton number 0.65 . ~0.1? deviation was up to <0.1%.

. The best is yet to come
Boundary effect: Due to TnC technique, there is no IBD Selection 0.337™/0.12" - ~0.2 (stat.) @ after the rlesﬂmaﬂon

spill in/out effects. The boundary effect is caused by - of the y-catcher proton
the Buffer-Gamma Catcher boarder. Systematic Boundary i number'\{ i

uncertainty computed via MC simulation. Vetoes Efficiency <0.05 <0. <0.05
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