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Detection technique

B Maxwellian-like transition at a dielectric interface
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spot-size ~ 1 mm (distance/m)
emitted almost perpendicularly
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: -19 X
B Expected HP-signal power (P) ~107" W (10_12) (1 m2)
@ Build a good, spherical and big reflector

@ Then put a photo-detector at its radius point
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FUNK: Finding U(1) of Novel Kind

Setup assembled at KIT campus Nord
v Windowless experimental hall with 2m of eoncrete walls

v Additional light-tight shielding enclosing a volumeé of 125m?
v Continuous monitoring of the environmental conditions

P
>

Low-noise PI\/IT (ET9107BQ)
v With UV-extended sensitivity

v Cooled h uSing (FACT50)
- A v Motorized lingar stage
rototype metallic mirror of the f O At d o&ca/ shutter
lerre Auger Observatory N
v Total area ~ 15m? | )
v Reflectivity ~ 800>A\
v PSF after alignment ~ 2 mm

~ Arnaud Andrianavalomahefa PATRAS2019 - Freiburg



Counting single photons... properly!

® Single photon discrimination with nanosecond time-resolution
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Preliminary results — No hidden photons (yet)
W True events are fully reconstructed to account for the detector features

@ HP-signal determined from difference of event-rate inside and outside
the region of interest

S/Hz = -0.0161 +0.0122
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a Hidden photon (HP) as vector portal into hidden sectors

my X
—Let D~ (FWP“" + Xy XH) = JLAF - = XX+ SF X

a Survival of HP condensate as cold dark-matter (CDM) if non-thermally produced in the early universe

FUNK: FINDING U(1) oF NOVEL KIND

a Mixing between hidden and visible electric-fields

E -1 (s
» -E el(myf —Kkpm-X)
(E)DM oM (I/Xeff)

m Maxwellian-like transition at a dielectric interface

\%
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spot-size ~ 1 mm (distance/m)

v =240THz (= )

m Expected HP-signal power focused by an effective area A.g

2 A
~10’19W( X ) pcom eff
P 10712} \3GeV/cm3) \1 m?

a Build a large spherical reflector

e Prototype metallic mirror of the Pierre Auger fluorescence telescopes:
6 X 6 mirror matrix, total area A ~ 15m?, reflectivity R ~ 80 %
e Fine alignment: point spread function ~ 2mm spot radius

m Broadband scan: low-noise PMT (ET9107BQ), FACT50 cooled
housing, motorized linear stage, automated optical shutter
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[1] D. Veberié et al., PoS (ICRC2017) 880
* http://www.ikp.kit.edu/funk
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PRELIMINARY RESULTS

m Dataset (27.5days run): cycle through four measurement con-
figurations, 60s at each, total live-time 145.3 X 4 hours
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a Single-photon discrimination with nanosecond time-resolution

Multiple hits
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m True events are fully reconstructed with a model-based ap-

proach in order to account for the characteristics of the detector

a HP signal determined from the event-rate difference "in” - "out”
(Tinjopen = Tout/open) /Hz = —=0.0161 £ 0.0122
(rin/closed - rout/closed)/HZ =-0.0278 £0.0112

a No hidden photons (yet)! Exclusion limit at 90 %CL
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