
Michael Betz (CERN): Results of the CERN Resonant WISP Search (CROWS) 
 
Matthias Schwarz (Hamburg Observatory): Results of the Solar Hidden Photon Search (SHIPS) 
 
Andrei Lobanov (MPIfR and UHH): Results of the WISP Dark Matter Experiment (WISPDMX) 
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Why? 

>  Growing physics case for very 
Weakly Interacting Slim Particles 
(WISPs), such as axions, Axion-
Like Particles (ALPs) and Hidden 
Photons (HPs): 
§  In many theoretically appealing 

extensions of the Standard Model, 
WISPs occur automatically 

>  Axions and ALPs: Nambu-
Goldstone bosons from the 
breaking of global U(1) 
symmetries at high scale 
§   Axion from breaking of global 

chiral symmetry solving strong 
CP problem  

§  Majoron from breaking of global 
lepton number symmetry 

§  Closed string axions: KK zero 
modes of 10D antisymmetric 
tensor fields in string 
compactifications  
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Why? 

>  Growing physics case for very 
Weakly Interacting Slim Particles 
(WISPs), such as axions, Axion-
Like Particles (ALPs) and Hidden 
Photons (HPs): 
§  In many theoretically appealing 

extensions of the Standard Model, 
WISPs occur automatically 

>  HPs: vector bosons of a local 
U(1) gauge theory under 
which SM particles are 
uncharged 
§  U(1) factors from breaking of 

grand unified gauge group 

§  Often occur in low energy 
effective field theories from string 
theory    
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Why? 

>  Growing physics case for very 
Weakly Interacting Slim Particles 
(WISPs), such as axions, Axion-
Like Particles (ALPs) and Hidden 
Photons (HPs): 
§  In many theoretically appealing 

extensions of the Standard Model, 
WISPs occur automatically 

§  WISPs are natural cold dark matter 
candidates 

>  WISPy cold dark matter non-
thermally produced in the early 
universe in form of spatially 
homogeneous field oscillations 
= coherent state of non-
relativistic WISPs  

>  Survives until today, if very  
weakly coupled, in particular to 
photons,  
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Why? 

>  Growing physics case for very 
Weakly Interacting Slim Particles 
(WISPs), such as axions, Axion-
Like Particles (ALPs) and Hidden 
Photons (HPs): 
§  In many theoretically appealing 

extensions of the Standard Model, 
WISPs occur automatically 

§  WISPs are natural cold dark matter 
candidates 

§  WISPs can explain astrophysical hints 
of anomalous transparency of universe 
for VHE gamma rays and anomalous 
cooling of white dwarfs and red giants  
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Why? 

>  Growing physics case for very 
Weakly Interacting Slim Particles 
(WISPs), such as axions, Axion-
Like Particles (ALPs) and Hidden 
Photons (HPs): 
§  In many theoretically appealing 

extensions of the Standard Model, 
WISPs occur automatically 

§  WISPs are natural cold dark matter 
candidates 

§  WISPs can explain astrophysical hints 
of anomalous transparency of universe 
for VHE gamma rays and anomalous 
cooling of white dwarfs and red giants  

>  Sizeable part of parameter range 
of interest can be accessed in this 
decade with experiments based on 
WISP photon oscillations 

>  Light-shining-through-a-wall or 
Microwave-cavity-shining-
through-shielding experiments 

§  CROWS:  
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Why? 

>  Growing physics case for very 
Weakly Interacting Slim Particles 
(WISPs), such as axions, Axion-
Like Particles (ALPs) and Hidden 
Photons (HPs): 
§  In many theoretically appealing 

extensions of the Standard Model, 
WISPs occur automatically 

§  WISPs are natural cold dark matter 
candidates 

§  WISPs can explain astrophysical hints 
of anomalous transparency of universe 
for VHE gamma rays and anomalous 
cooling of white dwarfs and red giants  

>  Sizeable part of parameter range 
of interest can be accessed in this 
decade with experiments based on 
WISP photon oscillations  

>  Helioscopes:  

§  SHIPS:  
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Why? 

>  Growing physics case for very 
Weakly Interacting Slim Particles 
(WISPs), such as axions, Axion-
Like Particles (ALPs) and Hidden 
Photons (HPs): 
§  In many theoretically appealing 

extensions of the Standard Model, 
WISPs occur automatically 

§  WISPs are natural cold dark matter 
candidates 

§  WISPs can explain astrophysical hints 
of anomalous transparency of universe 
for VHE gamma rays and anomalous 
cooling of white dwarfs and red giants  

>  Sizeable part of parameter range 
of interest can be accessed in this 
decade with experiments based on 
WISP photon oscillations 

>  Haloscopes:  

§  WISPDMX:  

 

 

 


