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Hidden Photons

light extra U(1) kinetic mixing mass term
gauge boson: coupling
Horns et al., JCAP 04 (2013) 016 hidden phol'.on
k’Y
U(1) is simplest extension of SM, predicted by many theories
DM eigenstate has mass =~ 11 Aﬁ
DM mostly HP-like, with small oscillating ordinary EM :B

boundary condition for E-field on conducting surface
is vanishing || component - ordinary EM emitted

almost perpendicular sin,B — UdTm SIN X & 1()_3 & kdm
— i—) |
Jaeckel & Redondo, JCAP 11 (2013) 016
Ky *am|
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Geometrical Amplification

almost
perpendicular
emission

DM
signal focused at

spherical center

power from spherical mirror scales with area
2 ~ 10D 2
P o x%0qm A~ 10°W x

assuming all DM is HP

background
remains unfocused
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Spherical Mirror
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daily / seasonal variation of
center point ~few mm
(For our mirror)

Jaeckel & Redondo, JCAP 11 (2013) 016
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dimensions:
~4X4m

6 X 6 segments

only 3 unique shapes
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Pierre Auger Observatory

One of Four
Fluorescence Detector sites

Schmidt telescope:
corrector ring, 440 PMT camera, mirror 9
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Standard
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|gnment Quality
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New Center Point
sideb :
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Darko Veberic

Fine Realignment
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New alignment
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New alignment
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Image Entropy
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Test Result

quantum efficiency [%] sensicam CCD image sensors
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= |CX074AL (VGA)
== |CX085AL (SVGA)

SVGA

PCO Sensicam VGA
640x480 pixel CCD
internally Peltier cooled to -15°C

300 400 500 600 700 800 900 1000

wavelength [nm]

no lense, exposed CCD 3x3mm
signal: total image intensity
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Test Result

motorized shutter
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Test Result
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10° | not allowed
oo L as DM

Mixing parameter

10> L allowed DM

Suzuki et al., arXiv:1504.00118
| | | |

10'16 | | | |
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Current Sensor
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Current Setup
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Ongoing Measurement

LSW

not allowed
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allowed DM

Suzuki et al., arXiv:1504.00118
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LSw
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Mixing parameter

10-16

1071

Darko Veberic

Outlook and Future Plans
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THz Band
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YBCO KIT-IMS
liquid nitrogen cooled THz detector
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GHz Band

1 -20 GHz (UHF-SHF band)

CROME experiment
(detection of EAS in GHz)
PRL 113 (2014) 221101
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Backup
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