1 Test-1

Determine the maximum value of the improvement factor that can be expected
for the Qg of a 500 MHz copper cavity if it is cooled down from room tempera-
ture to liquid helium temperature. The pl product of copper is 6.8x10716 Qm?.
The resistivity of copper at room temperature is 1.76x10~% Om and the RRR of
good-quality copper is 100.
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2 Test-2

Derive an approximate expression for the input impedance Z;, of a series RLC
circuit in terms of the resistance R, (), unloaded resonant angular frequency wy,
and the difference Aw of the driven angular frequency w and wy that is valid to
first order in Aw/w.

What is G/Q in terms of L and C?
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3 Test-3

A superconducting cavity has a surface resistance of 10 nf2 and operates CW
in a mode with R/Q = 509 at a frequency of 1.3 GHz. The geometry constant
is 25042.

What are the values of L, R, and C for an equivalent parallel lumped-element
circuit model for this cavity mode?
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4 Test-4

What Q. is required for reflectionless operation of a cavity operating in a mode
with V, = 1MV, R/Q = 50 Q, Q¢ = 10'°, and a beam current of 200 mA?
What is the value of @), the @ value associated with the beam power?

What are these values if Qy = 10* instead?
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For reflectionless operation
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