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Dielectric haloscope T,
arXiv:1611.05865[PRL 118.9 (2017)] 1|, 2=

1) Induce inverse Primakoff effect \
In a strong external B field
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2) Boost the signal using dielectric EEEEEREREREEERL
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Interference and resonance effects) ] -
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3) Maximize signal, minimize noise
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https://arxiv.org/abs/1611.05865
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The experiment V Prototype closed booster
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magnet at CERN

Backg round
measurement

15 days data -taking
Room temperature
Two configurations
3 discsat 1.6 T B field
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The experimenters

Juan P.A. Maldonado on behalf of MADMAX



Calibration and analysis procedure
Booster mode identification
Boost factor determination
Dark matter search data analysis




Field measurement setup
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|dentification of booster mode
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Modeled boost factor distributions arXiv:2409.11777
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I around 2000 with only 3 disks + mirror. Uncertainties of around 15%.

Juan P.A. Maldonado on behalf of MADMAX V maldonad@mpp.mpg.de V Patras 2024



a.u.]

Uncalibrated power [

Analysis chain
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Based on HAYSTAC: arxXiv:1706.08388 [PRD 96.12(2017)]
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arXiv:2409.11777: On arXiv since today!



First dielectric haloscope ALP limit aiviaRe L (-0

arXiv since today!
gexcADZr kNraA AdBda eA Atdr R&ENe? NAO
axion -like particle search using a dielectric haloscope
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Opening up the system
The open booster setup
Experimental determination of i
Dark photon run




Open booster, 300 mm disk diameter
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Open booster with 3 sapphire disks
Placed at RT inside an EMC room
RFI under control
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Open booster 300 mm

e S T T, o e B B 7
| Faraday Focusing Booster

| Cage Mirror Sapphire Disks Bead

| -30dB

Mirror

9.8 98 83mm

iiiiiiiiii
Horn

| DAQ Board
| Xilinx RFSoC 4x2
X |
Antenna |
.. I
% & | Local
Oscillator
| 18.5GHz
Receiver Chain Lo | B
Y | A | x | )
~Z I YT | ~ |
|

LNA Filter LNA Filter LNA Filter Mixer Filter
28dB  14-25GHz 23dB  14-25GHz 23dB  19.0-20.4GHz 0-2GHz

0

\
\
\
\
\
l
\
\
\
\
\
\
\
\
\
\
\
\
\
\

—
(1]

N =

Open booster with 3 sapphire disks
Placed at RT inside an EMC room
RFI under control
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arxiv:2311.13359 : [JCAP04(2024)005]

j\/\@ ’ ) W\ AX Preliminary
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Novel method: Boost factor directly
reconstructed from field measurement
without simulation models
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First MADMAX dark photon limit

arxiv:2408.02368: Submitted

e
é Broadband limit:
O 78610839 t A6
o (D1.3 GHz)
E
Dark Photon Mass  t AT
15 days data -taking at room temperature Improved existing limits by

with 3 disks in a fixed position

Juan P.A. Maldonado on behalf of MADMAX

D o orders of magnitude

V maldonad@mpp.mpg.de V Patras 2024

14



