Resonant cavities

High power RF sources

Filters

Applications

Acceleration/deflection of charged particles

Parasitic effects



Resonant cavities

Modes of pillbox cavities

Equivalent circuit for a mode

Reflection measurement of circuit parameters
External
/7 characterization

Transmission measurement of circuit parameters

_ o _ Internal
Field measurement inside the cavity characterization

Examples of multi-cell cavities




Pillbox cavity
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Pillbox cavity
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E. Jensen (CERN)
CAS lecture

Pillbox: TMO10
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ST Pillbox: TM010
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RF properties of pillbox cavity

(HFSS simulation)

Numerical results

* Mode with zero electric field on axis.

Cavity | Fres E/(UM/2) H/(UM/2)
mode [GHZ] [V/(mJM/2)] [A/(MmJ*M/2)]
TMO010 1.9133 | Tang:4.1681e+07 /
TM110 (0) | 3.0486 / Norm:1.0085e+05
TM110 (90) | 3.0486 / Norm:1.0083e+05
TE111 (0) 3.8036 | Norm:4.4153e+07 | Norm:1.0836e+05
TE111 (90) | 3.8037 | Norm:4.4191e+07 | Norm:1.0836e+05
TMO11 3.9962 | Tang:2.8208e+07 /
*TM210 (0) | 4.086 / /
*TM210 (90) | 4.086 / /
*TE211 (0) | 4.2672 / /
*TE211 (90) | 4.2676 / /
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TMO10 mode
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Field on axis (HFSS)

TE111 mode

x10°

Field on axis (HFSS)
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Magnetic coupling: slots on waveguides

RF input
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Amplitude of the excited
mode in the cavity

D. Alesini

CAS lecture

Coupling
slot

RF input
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Unperturbed H
eigenfunction component
of the excited mode in the

coupling area

Equivalent magnetic density
current of the waveguide in
the coupling area

Both H and J,, should be dlfferent from zero and non
orthogonal in order to have excitation of the mode




| slots on waveguides
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can be varied changing the

orientation of the loop




Electric coupling: antenna
f RF input
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D. Alesini Both E and J should be different from zero and non-
CAS lecture orthogonal in order to have excitation of the mode
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Undercoupling versus overcoupling
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D. Alesini
CAS lecture

Coupling coefficient
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The coupling is fixed once we It is possible to change the coupling changing the position of the short
have construct the cavity circuit plane, the antenna penetration or the loop orientation
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