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e BRASS-p upgrade and status

e First result on HPDM search
over 12-18 GHz

e BRASS-p search for exotic
WISPy DM

Setup of BRASS-p Experiment in University of Hamburg
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First results from BRASS-p

. broadband searches for hidden
photon dark matter

BRASS-p Upgrade
and
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Hidden Photon
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Broadband sensitivity to a large parameter space and resonant
enhancement is compensated by the large surface area.

Prototype: BRASS-p

“Dish Antenna Search for Light Dark Matter”, Horns et al. 2013
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[arxiv:2306.05934]

lluminated Area: Parabolic mirror: Broadband IF Bandwidth: 4 GHz
A=4.44 m2 D=2.5m,f=4.8m Receiver: 12-18 GHz Af =5 —-125H;7
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Important for transient stream/tidal dark matter signal.

Lowest det power is 10~2! watt over 12-16 GHz/14-18 GHz in only 19.8 sec
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http://github.com/cajohare/AxionLimits
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Averaged horizontal field
strength is approx 0.9 Tesla Data taking this year! 1
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_ Search for exotic WISPy “‘
DM phenomenon with ‘;! g
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z= 999

e Axion dark matter density is considered uniform . ol
e SHM dark matter with p,,;,, = 0.45 GeV/cm3 L
e Solar system within the minivoid
(Pminivoid ~ 0-075p4pu)

- Stronger magnet panel (2-3 Tesla), larger surface
area (x 10), dielectric implementation.

GeV Nice to be
SHM with ppp = 0.45— here!

cm3
and vgjs & 220 km/s

EGGEMEIER et al. PRD 107, 083510 (2023)
Minivoid p‘é?\'nd = 0.075ppm
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e Minicluster/axion stars colliding

(p ~ (10 = 10%)p,,.pu)

Minicluster is morelikely to be
gravitational disrupted and
creates streaming and tidal
effects

Eggemeier et al. Phys.
Rev. Lett., 125.4 (2020)
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PhysRevD.106.103514
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- Long data taking campaign (low electricity consumption)

Wide bandwidth (4 GHz IF

High resolution (5 Hz to 125 Hz

- Second polarization for axion dm veto.

Lowest Detectable Power (Watt)
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* No signal = set limit on stream existence
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e BRASS is the synergy between radio astronomy
and WISPs direct search. W
e State-of-art receiver and digitizer (4 GHz, 125 Hz) 10-10
e Sensitive to various scenarios of WISPs (non-
polarization HP, polarized HP, Thermal Virialized :
DM, Transient DM) during one instance of
acquistion.
¢ Future
¢ Mounting magnet panels for ALPs search 104
(2023)

10 n

ing

Kinetic mix
=

10"

0"

¢ Implementation of dielectric configuration S R 1 R R R R00) G ERRLL
103

for magnet panel. 0 . ‘h . lw g
H o o idden phyton mass [eV
¢ Different frequency band with different
receiver + next gen digitizer (16/32 GHz) Sensitivity of the BRASS-p (probably exclusion limit too)

with the other future implementation of available receiver in MPIfR.
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Thank you for your attention
Have fun!
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