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Test samples under high 
magnetic fields:
o High-Gradient material

o High temperature 
superconductor

𝑓 = 11.3995 GHz

𝑇𝐸320-like mode in 
a “semispherical” 
cavity

Test properties:
o No Electric field

o High Magnetic field

o No electric current on 
the edge



SLAC cavity

3𝑓 = 11.3995 GHz

Ԧ𝐽

Copper HTS

𝑃𝑑
𝑠𝑎𝑚𝑝𝑙𝑒

/𝑃𝑑 0.36 ?

Power dissipated in the sample region

Maximum Surface field values for 𝑃𝑑 = 1 MW

𝑬𝒑 (MV/m) 𝑯𝒑 (kA/m)

Peak field ~0 180



Dielectric resonant cavity
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𝑓 = 11.3995 GHz
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𝑟𝑑 = 8.79 mm

𝜷 = 𝟎. 𝟏𝟑
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𝐻

𝑬𝝓 ∝ 𝒋𝟐 𝒌𝟒𝟐𝒓

𝑬𝝓 ∝ 𝒋𝟐 𝒌𝟑𝟐𝒓 Surface magnetic field along 𝐴𝐷

- Field normalization: 𝑃𝑑 = 1 MW in the full cavity

𝐸𝑝 = 163 𝑀𝑉/𝑚 𝐻𝑝 = 1989 𝑘𝐴/𝑚



Dielectric resonant cavity
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radius

thickness 
5 mm

height



Dielectric resonant cavity
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Mode I II

𝑓 (GHz) 11.3934 11.4006

𝑄0 42671 40309

𝑄𝑒𝑥𝑡 3644 21031

I II



Dielectric resonant cavity
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𝑟𝑑



Dielectric resonant cavity
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𝐻

Surface magnetic field along 𝐴𝐷

- Field normalization: 𝑃𝑑 = 1 MW in the full cavity

Parameter Value

𝑓 (GHz) 11.3928

𝑄0 49362

𝛽 1.29

𝐸𝑝 (MV/m) 192

𝐻𝑝 (kA/m) 2237

Dielectric 𝑟𝑑 = 8.2 mm

𝐸


