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cross section and a mass in the GeV-TeV Dark photon .to photon conversion is a promising experimental approach,
—) Vet itis st range give the correct relic abundance— transfering the entire rest mass energy of the DM particle to Standard Model photons.
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EXPERIMENTS HAVE MAINLY FOCUSED ON THE DETEC- DIELECTRIC HALOSCOPES CAN BROADEN dark count rate and high detection effi-
TION OF AXIONS AND DARK PHOTONS IN THE MICROWAVE > THIS SEARCH TO HIGHER MASSES IN THE ciency.
RANGE, WHILE HIGHER MASSES REMAIN UNDEREXPLORED RANGE FROM 0.1 TO 10 eV /e S5 LA e elesanas, il eindl epemied

|, 5 €, MuDHI ¢ =, a dielectric haloscope for the
This poster focuses on the detection of Dark Photons (DPs). The DP arises nat- £ = Ly — 4 (Fuv) + iFuVFW detection of DPs in the 1.5 eV mass range.
urally in extensions of the SM by theorising the existence of an extra U(1) sym- MuDHI is also the first dark matter detector
metry coupled to the U(1) gauge group of electromagnetism via kinetic mixing. T _m/z\, (A/u)z being operated in the Middle East.
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MUDHI a_iacss
(Multilayer Dielectric Haloscope Investigation)

23 bilayers of SiO, and Si,N,
Optimisation of the number of layers and their thicknesses

« Single-Photon Avalanche Diode: our choice of a low-cost and commercially availa-
ble single-photon sensor.

Deposition via plasma-enhanced chemical vapour deposition (PECVD)

Measurement of thickness of the layers via Trasmission Electron Microscope
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2l NTRE M, il In its idle state, the SPAD is reverse-biased at a voltage V_ above the breakdown voltage
é T sl ess: soesmnm deparets o fie s 0 ANV AT - V, and no current is present. A photo n impinging on.the silicon can excite an electror)
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tron microscopy (TEM) of the Analytical and Mate- m, [eV/c2] electric field region, the electron-hole pair may trigger a diverging avalanche to produce

rials Characterization Core Technology Platform at a detectable electric pulse. Below our SPAD characterisation.

NYUAD to analyse the stack samples prepared via
focused ion beam (FIB) sample preparation proce-
dures.
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To theright, a TEM image of one of the samples ex- 600
tracted via FIB, the scale is shown on the bottom left
corner. The photo on the right shows a zoomed-in
section (the red square pointed by the arrow) of the

lamella on the left.
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- |™ Experiment OFF MEASUREMENT (@) ON MEASUREMENT This work was published on March 30" 2022 on Physical Review D:
WP ° = conducted in No stack present to Stack present to measure . _ . . . . .
I R — measure the background signal + background “Search for dark photons using a multilayer dielectric haloscope equipped with a single-photon avalanche

diode” L. Manenti et al, Phys. Rev. D 105, 052010
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No significant signal excess is ob- 10~8: | CURRENTLY...

served, so we compute the one-sided — |
upper limit on the DP-photon cou- {Z *s, Working on an axion pro- ufy, Characterising a new sensor Fabrication of a new stack on
pling constant at 90% CL. 1077, g | totype which will be op- O~ equipped with a dual stage a smoother substrate. Ex-situ
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The “on measurement” lasted two hours, while the al [ ]!
“off measurement” lasted 30 minutes. >~ 10-11] YT

Current and projected

THE FUTURE IS QUANTUM 107° constraints on the kinetic

mixing parameter x as a

The final observed count rates were n_=98.6 Hz and
n_.=96.5 Hz, consistent with no signal observed. The
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P the result from MuDHI. In
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function of the dark photon energy using the meas- " " ly what is needed to greatly enhance the sensitivity to DP

: - B . ' | — DM. R k itha TE h f
ited constiaits using cosmmological experimentst . 2 510 santum sonsors for patice physics. The experment il

u g g ’ P ’ m [eV/CZ] q P pny . P 1 2 5 10
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