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A (brief) theoreticaliitivation..

Hidden photons, shadow photons, paraphotons, Z primes ...




A (brief) unmotivation...

for low mass U(1) bosons...

determined in terms of the mass matrix and the charges, that are known.

One of the anomalous /(1) gauge bosons comes from a brane that wraps the two large di-
mensions [16]. This implies that its UV mass term as well as the mixing terms with the other
U (1) gauge bosons should be anywhere between M, and ~ 107> eV. We will assume in this

paper, for simplicity that its mass comes from an N = 2 sector and therefore its physical mass 1is

of the order of the string scale. In any case, its mass must be larger than around 50 MeV to avoid
standard supernova cooling constraints [17].

In the neutrino sector I.hd[. is not discussed in this paper, there are further parameters that

Coriano et al.




relevant operators at low energies ...
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Lo = S”;X A, B~ DB, ~m2,B, 1
W

kKinetic mixing with photon (or hypercharge)

- In principle can have any value between O and 1...
- If B belongs to a broken non abelian group, siny = 0 at high E,
but it can develop a nonzero value below the SSB scale
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SUSY, String theory .. |siny =10"%"'®|  degeneracy

K. R. Dienes, C. F. Kolda, and J. March-Russell. Nucl. Phys., B492:104—-118, 1997.



photon "Flavor“oscillations & kinetic mixing

L. B. Okun. Sov. Phys. JETP, 56:502, 1982.
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I - Test of Coulomb’s Law (Henry Cavendish 1773)
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I - Test of Coulomb’s Law (Henry Cavendish 1773)
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II - The Sun as a hidden photon source

V. Popov. Turkish Journal of Physics, 23(5):943-950, 05. 1999. 2 L
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- photons behave as massive particles in a plasma

with m >~ wp (plasma freq.) w% ~ 1 — 300eV iy
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- Three cases: sy
1 - Suppressed production MMy K< Wp - 10}

2 - Resonance m. =wp (W' < wp)

3 - Normal regime M. > wp (Xeff = X) T SR R T
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III- "Light shinning through walls” |meV valley

AF o i AF
Laser as intense/controlled source: BFRT (BNL), BMV (LNCMP), GammeV (FL), ALPS (DESY)

... looking for axion-like particles

M. Ahlers, H. Gies, J. Jaeckel, J. Redondo, and A. Ringwald.
Laser experiments explore the hidden sector. 2007.
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"Light shinning through walls” meV valley
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Laser as intense/controlled source: BFRT (BNL), BMV (LNCMP), GammeV (FL), ALPS (DESY)

(axion recycling)
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— ALPS Phase PETRA phase shift pla’res?

& 4 phase shifts

e I J. Jaeckel and A. Ringwald. Phys. Lett., B653:167—172, 2007.
ALPS Phase HERA e ) ol ’
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"Light shinning through walls” RF cavities

Emitter Detector
Cavity Cavity

HF-Generator

Shielding

dedicated experiment!

J. Jaeckel and A. Ringwald. arXiv:0707.2063 [hep-ph]
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The m=0 case

sSIn x 5 1 "
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sin Y — harmless renormalization of electric charge



The m=0 case... harmless?
In progress... with A. Ibarra, A. Ringwald and C. Weniger

In a general framework (SM), B, mixes with hypercharge Y *

In bare SM, ¢’ is a free parameter ... so kinetic mixing is
completely invisible!

But!! this is not the case in GUT models !
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Conclusions

@ Additional U(1) symmetries ubiquitous in PBSM
® Lab. (LSW) opportunities from axion searches

@ Powerful new experiments proposed (RF cavities)

@ can "mask” gauge coupling unification?




