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❖ Dark Matter Axions
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❖ Axion Mass Range
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❖ Axion DM detector : Axion Interactions
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❖ CAPP’s Dark matter Axion Search Strategy
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❖ CAPP18T: Detector
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❖ 18T HTS Magnet
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• A strong B-field and large bore HTS magnet is 
produced by SuNAM Co. Ltd. in Korea

• Magnetic field : 18 Tesla (21T Max. engineering design)
• Dimension

• 70 mm ID (bore size)
• 476 mm length
• 200 mm uniform field (>90%) 

• Multi-Thickness design for field uniformity
• Quench safe design (No-Insulation winding)

z = 0 mm



❖ Cryogenic System – Dilution Refrigerator
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❖ Cavity Resonance Measurement

Cu tuning rod

TM010 Mode

Cavity resonance peak vs. tuning rod position
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❖ Josephson Parametric Converter
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❖ Field Cancellation Coil (FCC)
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Field Cancellation Coil 

5 gauss region
• JPC should be worked in near zero field. 
• FCC is installed to cancel out 18T magnet 

stray field at JPC location.
• Stary field cancellation - successful

18T Magnet

JPC

━ 18T Current (A)

━ FCC Current (A)

6.5 G



❖ RF Chain
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❖ DAQ system
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❖ Pilot Run & Run-1 – SRF Facility at RAON site
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Linde L280 model : maximum condensing rate 
of 280 L/hour with total 8,000 L of LHe storage
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❖ Data analysis

2023-03-31 Moohyun Ahn 16

•

•

•



❖ Data Analysis
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❖ Pilot Run
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❖ Result of the Pilot Run
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❖ Result – What to learn from the Pilot Run
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❖ Update – System noise measure during data taking
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❖ Data Taking Run – Run 1 / 1st Paper (Frequentist)
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❖ Data Taking Run – Run 1 / 2nd, Long Paper (Bayesian)
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❖ Magnet Quench
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❖ Data Taking Run – Run 2
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❖ Data Taking Run – Rescan
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❖ Data Taking Run
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❖ Summary
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❖ Axion
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❖ Axion
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❖ Peccei-Quinn Model
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❖ Invisible Axion
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❖ Axion DM detector : Axion Haloscope
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❖ 18T HTS Magnet Performance
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• LHe consumption rate 
- during the Magnet Charging 

: ∼140 L/day
- during Stable Operation 

: ∼120 L/day



❖ 18T HTS Magnet Performance

2023-03 Moohyun Ahn 36

•

•

•



❖ CAPP18T: DR Insert

Cavity & rod

Tuning-rod and 
antennas control

Step motors RF components JPC on DR unit
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DR insert



❖ Cryogenic System – Dilution Refrigerator
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❖ Cavity & Tuning System

•

•

•

•

•

•



❖ Dodecahedral Superconducting Cavity
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❖ Cavity – Form Factor / Bead Perturbation Test

𝐶𝑛𝑙𝑚 =
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❖ Dynamic Field Cancellation
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━ 18T Current (A)
━ FCC Current (A)

6.5 G

5.029 GHz

JPC Resonance
accumulated 
during the magnet 
ramp up



❖ System noise measure
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❖ Data Taking Run – Overview

2023-03 Moohyun Ahn 44

•

•

•

•

•

•

•

•

•

• 1.10 × |𝑔𝐾𝑆𝑉𝑍|

•

•

•

• 1.76 × |𝑔𝐾𝑆𝑉𝑍|



❖ Data Analysis
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❖ Frequentist vs. Bayesian
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❖ 4K HEMT Run – Test Run
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❖ Magnar Quench
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❖ 4K HEMT Run – Test Run
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❖ 4K HEMT Run – Test Run
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❖ Data Analysis Procedure



❖ RF Chain
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