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Year Particle Spin Continent Discoverer*

1897 Electron 1/2 Old Thomson

1919 Proton 1/2 Old Rutherford

1937 Muon 1/2 New Neddermeyer

1947 Pion 0 Old Powell

1947 Kaon 0 Old Butler/Rochester

1956 e-neutrino 1/2 New Reines/Cowan

1962 muon-neutrino 1/2 New Lederman

1969 Partons (uds-quarks) 1/2 New SLAC

1974 J/Psi (c-quark) 1/2 New Richter

1975 Tau 1/2 New Perl

1977 Upsilon (b-quark) 1/2 New Fermilab

1979 Gluon 1 Old DESY !

1983 W,Z 1 Old CERN

1995 t-quark 1/2 New Fermilab

2000 Tau-neutrino 1/2 New Fermilab

2012 Higgs 0 Old CERN

Key particles discovered:
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question ...

Do we really want to leave ADMX 
in the quest for QCD axion DM?
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- Where do we stand?

- What can we do?

- What are we going to do?

Outline ...
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Where do we stand? - General aspects

Weakly Interacting 
Slim Particles (WISPs) are well 

motivated!!

The strong CP problem hints for the 
axion !!!

Axions, ALPs and Hidden 
photons appear naturally in 

extensions of  the SM

Dark matter is 
produced non-thermally 
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Where do we stand? - General aspects

WISPS appear in appealing BSM 
theories!

theorists and 
their aestetics....
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Where do we stand? - 1 - QCD Axions

Hot!DM ! CMB ! BBN
Telescope ! EBL

SN1987ABurst Duration SK
Globular Clusters "gaΓ#"gae#

White Dwarfs "gae#WD cooling hint

Solar Neutrino flux "gaΓ#"gae#
IAXO Helioscopes Beam DumpADMX!IIADMX

Cold DM

String decay

Misalignment
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(cosmic strings, DWs..)
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(isocurvature!!!)
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Where do we stand? - 2 - General ALPs

(cosmic strings, DWs..)
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- Scenario 1
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fa > HI

Where do we stand? - 2 - General ALPs
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- Mass and coupling unrelated
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α
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- Scenario 2 (anthropic)

(realignment mechanism)

- Isocurvature constraints!!
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fa > HI

Where do we stand? - 2 - General ALPs
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- Mass and coupling unrelated

g =
α

2πfa
×O(1)

- Scenario 2 (anthropic)

(realignment mechanism)

- Isocurvature constraints!!

Not necessarily! 
non-minimal couplings to 

gravity!!!
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Where do we stand? - 3 - Hidden Photons

Saturday, 29, June,2013



- Axions/ALPs/Hidden Photons are radiated from mirrors (they carry E-field)

What can we do?

�ka
�Ea DM axion

photon
�kγ�Eγ

|�ka| � ω

|�kγ | = ω → k⊥ � k|| = ka,||

- We can measure this radiation from a dish antenna

- We can amplify this in a resonant cavity

Pout

Area
� χ2ρCDM = 10−20 W

m2

� χ

10−15

�2

Broadband experiment!!!!

We don’t know the WISP mass-> scan 

Pout
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� 1

Q
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10T

velocity distribution
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What can we do? magnets
!"#$%&'(&)*+#,&-$.,&/&01&23$4&56758&691670
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What can we do? magnets and IAXO

directional information also for cavity experiments (Irastorza, Galan 2012)

IAXO

- Huge strong magnet
- Host many cavities
- Easier to implement
now (design phase)
- Strengthens case
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What can we do? magnets and IAXO

directional information also for cavity experiments (Irastorza, Galan 2012)

IAXO

- Huge strong magnet
- Host many cavities
- Easier to implement
now (design phase)
- Strengthens case

DESY-Zaragoza
collaborations on 
waveguide@ALPS 

... IAXO?
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What can we do? detectors

Kowalski, (Bonn U.) Detectors for a Dish Experiment in the visible 
CCDs, TES ... Photomultipliers favored for S/N ( non-zero v gives a big spot)

Kreisa, Schäfer. (MPI-Radioastronomy)

Light concentration 
K-shifting lightguides

Overview on (in)coherent detectors, horns, (noise from det. position)
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What can we do? detectors

Kowalski, (Bonn U.) Detectors for a Dish Experiment in the visible 
CCDs, TES ... Photomultipliers favored for S/N ( non-zero v gives a big spot)

Kreisa, Schäfer. (MPI-Radioastronomy)

Light concentration 
K-shifting lightguides

Overview on (in)coherent detectors, horns, (noise from det. position)

Good synergy, 
first collaborations!
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we have plenty of  mirrors ... but not optimal

... best built a 
dedicated
set up (spherical, 
smooth, coolable, B)
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what are we going to do? ... plenty!

- DESY already involved in WISPDMX (fut. hosting magnet)
   (See talk of  A. Lobanov)

- CERN is also in (LSW cavity), interested in DM searches

- Good infrastructure in DESY/CERN (magnets, cryo) but user facility-spirited    
   Need external collaborators! 
   Not everything is immediately available (cryo... , SC magnets)

- Interest and synergy with the MPIR in Radio detectors and dish-related asp.

- U. Zaragoza/U. Valencia interested in designing  waveguide experiment@ALPS
  (IAXO can host DM experiments) 

- Bonn University/DESY, join forces for a Dish experiment@visible (... SUMICO!)

- We all have good ideas, but limited manpower
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Conclusions

https://indico.desy.de/conferenceDisplay.py?confId=7975
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