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The CONNIE detector Search for CEvNS
The Coherent Neutrino-Nucleus 2 20 e Skipper i Reactor-ON and OFF spectra_ are measur_ed
Interaction Experiment (CONNIE) aims g [ Reaoron | after applying the data selection and quality
to measure the coherent elastic e r | 1 criteria. The spectra are consistent between
scattering (CEVNS) of reactor anti- ok ] the two periods, and their rate difference is
neutrinos off silicon nuclei in CCDs and | . ] compatible with zero.
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model [1,2]. Located at 30 m from the = | l = =}=;; 11 A95% C.L. upper limit is established on the
core of the 3.8 GW Angra-2 reactor in of L4 observed event rates [4]. It is compared to
Angra dos Reis, Brazil, it receives a flux ffuea 2w | the predicted SM rates, calculated using a
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The silicon CCD sensors are kept in a vacuum 000 025050 075 100 125 1'5°En§r;3[ke2\,?° extend the sensitivity to a record low energy
vessel at ~100 K. A Low Threshold Acquisition Reactor-ON and OFF spectra and their difference [4] of 15 eV.
board [3] is used for control and data acquisition.
The CCDs collect data by getting continuously read Measured Energy Sarkis (2023) rate =~ Chavarriarate = Observed 95% C.L. Expected 95% C.L.
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neutrons and a 15 cm layer of lead to block = 0.39
phOtOﬂS. CEVNS expected event rates and resulting limits [4]
In July 2021 two Skipper-CCDs were installed in nght VeCtOr medlator search
A, CONNIE and the results [4] are presented here. The event rate in the lowest-energy bin is used to constrain the parameter space of a
View of the CONNIE detector setup simplified model with a new light vector mediator Z’, using the CEvVNS detection

channel. The exclusion limit represents an improvement to our previous result [2] which
had a much Iarger exposure
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stage enables multiple charge samplings in 0.001} 0.001]
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The two Skipper-CCDs at CONNIE have M, [MeV] M, [MeV]
1022%x682 pixels of 15x15 “m2 each, and a Exclusion limits at 95% C.L. on the mass and coupling to a light vector from the CEvVNS detection channel [4]
thickness of 675 uym. They are read out with One of the CONNIE Skipper-CCDs . .
400 samples per pixel. Dark matter search by diurnal modulation

N°® Samples: 4 N° Samples: 40 N° Samples: 400 A first search for dark matter (DM) by diurnal modulation by CONNIE is performed by

| T T e comparing the event rates as a function of the isodetection angle, in order to constrain
models with MeV-scale DM, which couple to SM particles via a kinetically-mixed dark
photon (A"). The study [4] imposes the best limits on the DM-electron scattering cross-
section, obtained by a surface-level experiment, for heavy and ultralight A’.
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Detector performance Mllllcharged partlcle search
g1op’ ' | ' "1 CONNIE took data with two Skipper- 1qgs ], — comme Relativistic millicharged particles (x,) can be
() I j . .
S o0.8f 1 CCDs of 0.25 g total active mass in | e pair-produced by high-energy photons in the
& N o ﬁ ﬁﬁmggiiiiiiii§§§iiiii§§§i; 2021-2023. The detectors showed | —concsuas: reactor core. Their interaction with the sensor
°f {{ii H ] stable operation and low noise. o —i>, ¥ via atomic Ionisation can be strongly
0.4F }I i g** . o enhanced at low energies thanks to a
[ X ! : . 1T
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s *g’l‘ I connE2019-JHEP17(2022) 1 aAccounts for the event extraction partlcles IS performed In collaboration with
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CONNIE detection efficiency [4] selection performance at low energies, O limit on the x, charge within a mass range
the threshold was reduced to 15 eV. o m, [eV] | spanning six orders of magnitude [38].
Upper limits at 90% C.L. on millicharged particles [8]

The sensors achieved an ultra-low noise of

0.15 e-, and a good single-electron rate of :
0.045 e-/pix/day, considering the surface [alcialif GEELEls b S ClEllcn) i) Perspectlves
location. FEERS ] UIE s B resiie In May 2024, a Multi-Chip-Module (MCM) of Skipper-CCDs
OFF | 1.1months | 17days | 3.5g-day was successfully installed at the CONNIE experiment. The

The background is measured in reactor-OFF ON | 5months | 75days | 14.9 g-day MCM, designed for the Oscura experiment [9], contains 16
periods, resulting in a flat rate of ~5 kdru at sensors in a compact arrangement, resulting in a 32-fold
the lowest energies. Dataset used in the analysis [4] increase in sensor mass. We estimate that a future 1-kg

detector with the current detection parameters could detect

CEvVNS at 90% C.L. in two months. MCM for CONNIE, design by Oscura [9]
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