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The ANAIS-112 experiment was de5|gned to perform an independent test 4o sensitivity
. . : exposure 6.0
of the DAMA/LIBRA result using 112.5 kg of Nal(Tl). The data taking started > —0.015[ i 50psensitivityy.'-
in 2017 and ended in 2026. With the first 6y exposure, ANAIS-112 results -0.02 R posle Dol
are incompatible with the DAMA/LIBRA signal (Ref. [1]). lRallcy edloy
ANAIS-112 Background model vs data: The impact on the nuclear recoil quenching factor (QF):
The background model reproduces well the data above 2.5 keV. The QF relates the electron equivalent observed energy to the true nuclear recoil energy in scintillators. An
Below, there is an excess not yet understood, but mainly associated accurate determination of this quantity is essential for the interpretation of signals and exclusion limits. For
with anomalous light events that come from the PMTs (Ref [2]). this purpose, dedicated onsite neutron calibrations were carried out in ANAIS-112 (Ref [2]).
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Model-dependent WIMP interpretation: Spin Independent (Sl) coupling 10-30 Spin-Independent coupling
For Sl interactions, the WIMP couples coherently to the whole nucleus following: * I DAMA/LIBRA allowed region [2-6 keV]
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Where Z and N are the numbers of protons and neutrons in the nucleus, A is the nuclear mass number, f, and f, are the effective e ANAIS-112 [Mig.dal] (QF ANAIS-112)
WIMP couplings to p and n and F(qg) is the nuclear form factor as a function of the momentum transfer q. = o COSINE-100 [Migdal] (Ref. [4])
107341 - @-  COSINE-100 (Ref. [5])
The sudden motion of the recoiling nucleus can induce excitation or ionization of atomic electrons via the
Migdal Effect (Ref. [6]) and therefore, an additional electromagnetic signal is produced (Eg,). Then, the — 10-36
experimentally observed energy is given by: E.. = Egy + Q(Engr)EnNR LE)
@ . . g 1038 -
£ o @ Illustration of the Migdal Effect: an electron from the
{ electronic cloud has a certain probability of being
"""" emitted when a DM particle scatters off a nucleus. 10549
107441 \. — ol
Expected rates without energy a TS *
resolution for Sl interactions. .ew®
The plot show the comparison 1044 —_——— T T
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from standard nuclear recoils
and Migdal-induced signals.
The latest becomes especially
relevant for low-mass WIMPs,
where the Migdal contribution

ANAIS-112 exclusion limits (90% C.L.) with an exposure of 358 kg x vy,
under the Standard Halo Model hypothesis. The study is performed
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- Mlgdal (mW—10 Gev 1pb) | - Mlg:da| (My=1 Ge\( 1pb | can generate signals above using quenching factors derived from dedicated neutron
— — — — threshold (1 keV). QF derived calibrations and also those adopted by DAMA/LIBRA. The
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10- 10 10 10 10 10 10 10 from neutron calibrations. DAMA/LIBRA allowed regions are shown for comparison (Ref. [3]).
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Model-dependent WIMP interpretation: Spin Dependent (SD) coupling Spin-Dependent neutron coupling Spin-Dependent proton coupling
For SD interactions, the WIMP couples to the spin content of the 10-27 - B gy ﬁmi:zﬁg ESE [A)ﬁrlé/'i'f;m B gy QE’A*:ZEE Egi E\)ﬁmﬁlg)
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Where J is the total nuclear angular momentum (nuclear spin), ap and an are the = -
effective WIMP couplings to protons and neutrons and (S,) and (S,,) are the proton a a v
and neutron spin expectation values of the target nucleus. © . °
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Nal(Tl) detectors are particularly sensitive to SD interactions since
both #Na and ¥l have non-zero nuclear spin. 1035 1072 -
The ANAIS-112 exclusion limits for both neutron (left) and proton
(right) Spin-Dependent couplings are shown on the right panel. Migdal 10! 102 1035 104 10! 102 103  10%
calculations for the SD coupling are currently under development. WIMP Mass [GeV/c?] WIMP Mass [GeV/c?]
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