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Hidden Photons

® Many Beyond the Standard Model Theories
predict a neutral U(l) gauge boson with
mass.

® The Lagrangian for hidden photons is
renormalizable and gauge invariant.

® Dominant coupling to SM via hidden
photon-photon oscillations.




Light Shining Through Wall

LSW is a power
measurement:
>needs sensitive detection of
low power levels
>excellent shielding, since EM
leakage looks like HP signal

emitting cavity
J. Jaeckel and A. Ringwald, Physics Letters B 659, 509 (2008)
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Sensitivity
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Experimental Setup
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In the Lab
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600 kHz drift in 15 hrs.

Run7: 22 dBm with sweep 200kHz wide; started March 25, 2013 at 7:30 p.m.
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Run 3: same shielding

as Run 2 but reduced
bandwidth and took 20 mins
of data. Realized signal was
driftingl 2 Hz -> locked ADC.
Drive cavity was detuned
from RF source and signal
cavity in this run.

RU n 2: shielding room open but all joints
covered with Cu tape.Al wool, terminated cable.
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Run 4: shielding room

closed. HEMT power supplies
shielded. Everything locked
to 10 MHz reference. Leak
still appears.
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Data 10 MHz

10" |1 Hz resolution bandwidth _| feedth r ugh .

o
w

o
)
(2]

RU n 5: Eccosorb foam
on |0 MHz feedthrough

o
N
Illllllllillllllll
a—

=
-

mW/Hz beforg voltage amp
o

o
(=}
(5
i

lllllllllllllllllllllllllllllllllllllllx103
1%98 1698.5 1699 1699.5 1700 1700.5 1701 1701.5 1702

baseband frequency (Hz)

e 0-9| 1 Hz resolution bandwidth |

Run 6: Changed b

grounding configuration

(=]
w

=
)
o

o
N
Illllllillllllllll
—

mW/Hz befou;g voltage amp
o B 3
= o

o
o
(2]
i

_llllllllllllllllIllllllllllllllllllllll><103
1%98 1698.5 1699 1699.5 1700 1700.5 1701 1701.5 1702

baseband frequency (Hz)

Thursday, June 27, 13



Run

100 mHz resolution bandwidth
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Preliminary Limit
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http://arxiv.org/abs/1304.3461
http://arxiv.org/abs/1304.3461
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Dark Matter ALPs
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Cold Dark Matter
Hidden Photons
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Next Steps

HEMT amplifiers currently under repair
Noise Temperature Measurement
TM cavity run

Superconducting Cavities!?




Backup Slides




oise Calibration |

> — >

B.+I,(B,t,+B..) A +A,+I,B+B_+t,(B_ +I,(B t,+B )

P L, - _ L, S
cavit — D
y 3 5 —>B (_Bn HEMT
cs ns ns _
A, | Axn
T, I'.1,
Waveguide-to-coax
-‘4713 — “471 + ‘4th + rlBTI + FBBIIle
’Anb 2 = IZ\’-BTnsAf
|-""'1n’2 = ]\BTaAf
|Bn|? = kpT,Af
|Aw|? = kpTinAf
4;1Bn = kpT.Af- e've
I' = |[|e'® with ¢s1 = 2L1/X and ¢g10 = 2(L1 + La)/\.

Thursday, June 27, 13



Noise Mode|
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Comparing Receiver to VSA

Spectra from Receiver Spectra from VSA
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