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• The QCD Axion solves the strong CP problem

• AND the properties of axions also make them a popular dark matter 
candidate

• Axions may interact with a strong B field to produce a photon with frequency 
related to ma
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• SMASH model predicts ma between 50 and 200 
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• Why high frequency?

• The high frequency parameter space is largely 
unexplored 

• SMASH model predicts ma between 50 and 200 
μeV

• QCD lattice simulations favour 40 ≤ ma ≤ 180 μeV

• High frequency scans are hard
df
dt

∝ f −14/3 →
cajohare.github.io/AxionLimits
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• We scanned for ~ 3.5 weeks (~700MHz)

• ~ 600 cavity positions 

• Limits set between 15.28-16.23 GHz at
 (ALP cogenesis)∼ 3 × 10−12gaγγ

• Most sensitive high frequency search yet

• Gaps to be filled in future phases 

• Published now in Science Advances
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Phase 1b 

• Targeted 1GHz search between 
~26-27GHz

• High frequency is difficult —> 
Resonator is necessarily small 

• Relative tolerances are much bigger

• Tuning rod smaller than a AAA battery 

• More mode crossings in mode map

• Extremely sensitive to alignment and 
rod tilt   

  

26GHz tuning rod resonator 
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ORGAN Q  
• 6-7 GHz clamshell cavity


• Using a JPA at mK


• Plan 5-10 x KSVZ sensitivity 

• Commence in 2023 in 7 T 

Magnet
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International Partners

Questions?


