
Microwave Physics and Techniques         

Solutions to Final Exam – June 20, 2003
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For open CKT load: 
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For short CKT load: 









ν
ω

−=
2

2
022

ltanjZZ

( )airinc    =
µε

=ν=ν
1

21

For transverse resonance Z1+Z2 =0 
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Problem1.Cont.
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In the 5m long chamber, λg=10m, λg2=5m, λg3=3.33m, λg4=2.5m, …

λc=0.9197m

0.86312.5347.6
0.83562.0359

0.88663.33338.4

0.90455.0331.7
0.9158Below cutoff

λc =2a=0.5 m
fc =600 MHz

1.0327.6

λfee space(cm)Rect WGB.C. λg (cm)Freq (MHz)

Conductor loss or power dissipation is 
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Without NEG strips, Pl≈RsS where Rs is the surface resistance of the aluminum 
and S is the surface area of the two square chambers. With NEG strips 

210
2

⋅





+≈

S
RSRP ssl

SRP sl 24.≈
two sides of NEG



Problem2.
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Problem3.
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Problem4.
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∴The waveguide radius must lie in the range 1.771≤ a ≤ 2.6 cm. But since the 
criteria is to maximize the power delivering capability of the waveguide, we 
choose a = amax≈2.6 cm. 



Problem5. l
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Since the resonator is symmetric at the midpoint of the line, we must have 
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Let t = tanβl/2 and ZL=RL+jXL (R1=0.1Ω, XL=-50)
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Problem6.
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And so on…


