Magnetic modes in super conducting RF cavities
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Static magnetic field in normal conducting
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Electric and magnetic modes

Helmholz equation

Boundary conditions

Pillbox cavity
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TESLA middle cell, Wy, = 10.04 J, Wyg = 16 J

f = 1300 MHz, Ez,,,(r=0) = 50MV/m
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Power input of different modes

P~ Bzmax(s)

Example :

TM — Mode: P~ B% .(9),

TE — Mode: P~ (B2(S) + B2(S)) ex

Common input of TE and TM modes (fg = 3* f1y )
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Cavity shape Power input elong of the surface

fr\y=1300MHz, f1e=3900M Hz
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Beam dynamic of a superconducting RF photoel ectron
gun with electric and magnetic RF modes
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Ez [MV/m]

Magnetic and electric fieldstrength on the axis
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Phasedependence of the der emittance
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TM - Mode TE - Mode
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Fieldstrengthatr=0
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Transversale emittance as funktion of the phase of the TE - mode
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