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Detectors components
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Selection efficiency
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Nature Physics 16, 558—564 (2020)
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Improved MCSpF measurement

DC IV (ND)
TnC (n-H + n-C + n-Gd)

Bugey4

Phys. Lett. B 338, 383 (1994)*He

Daya bay
CPC 41.1.013002 (2017)

2017 world average
CPC 41.1.013002 (2017)

n-Gd 5 s

Statistical uncerfainty. :
Experimental uncertajnty
Total UFH}EI'IEIH'I'[']:I' : :

(o) = (5.71 + 0.08) x 10:** cm? per fission

(0) = (5.75 = 0.08) x 10}* cm? per fission
p——

(o)) = (5.91 £ 0.12) x 10}* cm? per fission
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Reactor mu-dm uncaétainlj:.r (=2.3%)
N BT AR R

0.85 0.90 0.95
Data-to-prediction ratio

1.00

Uncertainty (%) ND
Proton Number 0.66
Thermal Power 0.47
TnC Selection 0.24
Background 0.18
Energy per Fission 0.16
013 Correction 0.16
Statistics 0.22
Total I 0.97 I
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Measured spectra
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~18,000 IBD candidates in Far detector (2014)
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https://arxiv.org/ct?url=https%3A%2F%2Fdx.doi.org%2F10.1007%2FJHEP10%25282014%2529086&v=927ad4ea
https://arxiv.org/abs/1406.7763
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Spectrum Bump Distortion
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https://www.nature.com/articles/s41567-020-0831-y

1 April: ~ 37 h = Planned shutdown of B2. Maintenance control on reactor building.

17 August: ~ 26 h = Planned shutdown of B1. Maintenance operation in the engine room.

23 August: ~ 24 h = Unplanned automatically shutdown of B1. Unexpected closure of a steam valve
3 October: ~ 500 h = Unplanned shutdown of B1. Unexpected electric grid disconnection
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IBD candidates (BG subtracted)/0.5 MeV
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Double Chooz Preliminary
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3rd off-off
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IBDV, events [MeV]
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Fig. Expected IBDy;, spectrum in the ND (left) and FD (right) for all off-off period combined (no runlist).

Relative contribution [%)]

Reactors Pools
Near 56.5 43,5
Far 61.7 38.3

Tab. Expected number of IBDy;, in the ND
and FD for all off-off periods combined.
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Two reactors-off spectrum

Data (bkg. subtracted) vs prediction
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Two reactors-off spectrum

ata (bkg. subtracted) vs prediction
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Prediction systematics

ND FD

Chooz site - Distance assemblies-detectors 2.9 0.9
- 0,3 oscillation 0.1 0.3

Detector - detection efficiency 0.3 0.4
- proton number 0.7 0.7

Reactor - Thermal power 0.5 0.5
- Reactor stop time 0.2 0.2

- IBD cross-section 0.1 0.1

- Fission product inventory 2.1 2.1

- Amount of spent fuel in the pool 2.0 1.5

- Ve Spectra 6.0 6.0

Total 74% 6.7%

Total uncertainty dominated by the uncertainty associated to the v, spectra modelling (NSC 144Pr)
Request to EDF to lift approximations associated to the pool dimension and fuel content in the pools
U Status of spent fuel from old reactor cycles unknown = treated as systematic
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Final results underway DO( fi‘tE;ZfI

Nature Physics 16, 558—564 (2020)
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https://www.nature.com/articles/s41567-020-0831-y

Final results underway

* Final Double Chooz publication:
* Uses all data, 2x the statistics of latest publication

* Improved systematics
 New measurements of the number of protons
e Factor 2 improvement achieve at decommissioning
e Better control of energy reconstruction
* Better control of backgrounds

* New release soon (summer)
* Improvement of both v flux (<1% unc) and 0,5 measurement
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Summary

« sin?(2043) =0.102 + 0.011 (syst.) + 0.04 (stat.) (limited by number of targets unc.)

* Bestreactor flux measurement to date: (af) = (5.75+0.06) x 10~ cm?

* ~24 days with both reactor off = very unique data set in the framework of reactor experiments
* Detailed residual prediction, including nuclear structure calculation for 14*Pr isotope

* Very good preliminary data/prediction agreement:

. N{aaND _ 106 + 18 evts measured / NP**"P = 88 + 6 evts

= Demonstrate the great progress in detection and prediction over the last 20 years!

* Analyses under finalisation — publication foreseen soon with improved target mass
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The Double Chooz Collaboration
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Thank you!

Spokesperson:
A. Cabrera (IN2P3/CNRS)

Project Manager:
Ch. Veyssiere (CEA)
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