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REACTOR ANTINEUTRINO ANOMALY
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segmented detector (6 cells)
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flux absolute normalization studies
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additional spectral shape studies
Measurement of a pure 235U V. energy spectrum
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projected data using Huber-Haag spectra :
(lines from polynomial fit) :
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STEREQ DETECTOR

Acylic buffers
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DETECTION PRINCIPLE

Interaction via
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DATA TAKING - TIME LINE
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DETECTOR RESPONSE: ENERGY RECONSTRUCTION

Charge and energy connection by inverse M matrix

described by
M;; =C3Ls;
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https://arxiv.org/abs/1804.09052

BACKGROUND IN STEREOQ

* neutrons
* gamma radiation
from n-capture
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SHIELDING IN STEREO
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IBD coincidence selection

Eprompt [1.6, 7.1] MeV

e Energy and cell dependent
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IBD coincidence selection Ve + P — @_I_ n Background rejection:
* Extra isolation cuts

e+ n capture e Accidental pair search with
AT < 70us . .
Eorompt [1.6, 7.11MeV AL = 600mm Edelayed [4.5, 10] MeV time window method
-~ > ’\ e Pulse shape discrimination

/\ space-time correlation ’

/\ ¢ for prompt signal:
prompt delayed background estimation for

= clean before clean after g neutron induced reactions

100ps 100ps

.
] .
------------------------------------------------------------------------------------------------------------------------------------------------------------

Q)
®
N
M

Self-consistent method to estimate = [3.625 - 4.125] MeV
neutrino and background events

at the same time

_ —t— On: 119 days
p-recoils

e-recoils —}— Off : 211 days
\+f+ #ﬁ#/ —}— On - a x Off
$ ﬁ{. On Accidentals
$ fy —— Fitmodel : G(Ap,G,)

Rate (/day)
N
N 6)] w

e Background model measured
from reactor off data

e Neutrino rates extracted per
cell and energy bin

e Use normal distribution to fit
neutrino spectrum

—h

o
o

o

—_
9))
O IIII|IIII|IIII|5III|IIII|IIII|I
' S
‘—r
.
>
@)
n

0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4
PSD

&

4THJUNE - THE STEREO EXPERIMENT -  C. ROCA




OSCILLATION ANALYSIS

— No oscillation
—— Furthest cell
—— Closest cell

Prediction independent method that
studies distortions of the electron
antineutrino energy spectra

Spectra (arbitrary norm)
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https://arxiv.org/abs/1806.02096

EXCLUSION CONTOURS

e Phase-Il only analysis
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\ e Raster scan approach (Ax? law
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e Best-fit value of the RAA rejected at
99% C.L.

[ =— RAA 95% C.L.
L = = RAA 99% C.L.
* RAA: Best fit

e Additional island of RAA contour at
N lower Am?2 still allowed

Stereo:
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L L Combination with Phase-I and
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OUTLOOK - IMPROVED GD GAMMA CASCADE e e EEERREE
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https://arxiv.org/abs/1905.11967

OUTLOOK - IMPROVED GD GAMMA CASCADE

Improvement of the neutron capture spectra

e >50 discrepancy with GLG4sim
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https://arxiv.org/abs/1905.11967

SUMMARY

e Stereo is now running under stable conditions. 43.4k neutrinos detected in Phase Il (up to 65.5k
in total)

e The correlated background understanding improves using reactor-OFF periods

e Improved description of the Gd neutron capture gamma cascade with FIFRELIN arXiv:
1905.11967

e Exclusion contour obtained using the robust ratio method, rejects the original RAA best fit
value is at 99% CL.

e Publication of current oscillation result under preparation

e Additional results on flux and spectral shape measurements under preparation

Stay tuned! WWWW
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Events (a.u.)

DETECTOR RESPONSE: ENERGY RECONSTRUCTION
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Rate of background events
corrected from evolution of
temperature
atmospheric pressure
optical scintillator properties
bias of fitting procedure

PSD distributions show identical
shape with respect to

Atmospheric pressure
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Pulse shape discrimination (PSD)

e-recoil signal

p-recoil signal

Te < Tp
Qtail/ Qot (€) < Qrail/ Qrot (P)

2 3 < 5 6 7 8
Reconstructed detector energy [ MeV ]

allow us to distinguish background g 2 |
events (neutron induced reactions) with § 2322‘
real positron interactions £ 25 _ —— Temperature
[ :
*L
But PSD follows temperature changes f's?__. ottt
* seasons and when reactor go,‘ngoyy > oo 5 :
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@ RATE ABSOLUTE NORMALIZATION STUDIES
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@ SPECTRAL STUDIES
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complete detector response simulated

included systematics:
neutrino spectra, deftection & reconstruction

prompt signal: E > 2 MeV

delayed signal: E > 0 MeV )
S/B=15 E
300 live-days

(6 reactor cycles)

L L L
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—

Reactor Anomaly contour @ 95 % CL
Reactor Anomaly contour @ 99 % CL
* Best Fit
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DETECTOR RESPONSE: ENERGY RECONSTRUCTION

systematic uncertainties

Relat. Uncert.
(%)

Cell-to-cell
cotrr.




