Microwave Physics and Techniques

Solutions to Final Exam — June 20, 2003
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For open CKT load:
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For transverse resonance Z,+Z, =0
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Problemi.Cont.
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In the 5m long chamber, A, =10m, A ,=5m, 2 ,=3.33m, 1 ,=2.5m, ...
A.=0.9197m

Freq (MHz) | B.C. A4 (cm) | Rect WG Mfee space(CM)
327.6 1.0 *  Below cutoff 0.9158
331.7 5.0 A, =28=0.5m 0.9045

f, =600 MHz
338.4 3.33 0.8866
347.6 2.5 0.8631
359 2.0 v 0.8356

Conductor loss or power dissipation is
2
Py =R |0 ds

Without NEG strips, P~R.S where R is the surface resistance of the aluminum
and S is the surface area of the two square chambers. With NEG strips

P ~R.S+ Rs@m 2
t two sides of NEG
P =42R.S
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a)S), # 8y = not reciprocal

b){S“ S12 }{51*1 5;1} _ {1 0}
S Snl S, Sy | 001
= 5115;1 + 5125;2 = J+1#0 Not lossless

Problem3.
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Problem4.
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g, = <0.8(6.8)GHz = a,,;, ~1.717cm

Ay F >1.1(6.4)GHz = a,,,, ~2.6cm

. 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=a__,~2.6 cm.
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Since the resonator is symmetric at the midpoint of the line, we must have
Z,=Zp=Lp or ImZpt=0

Let t = tanp/2 and Z =R, +XL (R,=0.1Q, X =-50)

Zp+J% _ o, Rp+ (X + Zt)
° (2o~ X peF + (Ryef

Sm{Zp}=0
= (X, + Zot\Zy - X t)- Rt =0
— X Zyt* + (202 - X7 —Rﬁ)HZOXL =0
5000¢% +7500¢ —5000 = 0 = 1% +1.5¢ —1=0
=t=0.5 and t=-2.0
= ¢ =53.1°(¢=0.5)
¢ =-126.9° =53.1°(+ =-2.0)

(= &7\ =0.148\ = tan¢ =1.332
360

(0.1-/50)+ /1332 _ o0 500y
100+ (0.1- s50)(1.332) 0.20

Q= Dol = AL = >0 =250. . j50Q
R R 02 1502 —

check: 7, =100




Problems6.

Use
0= 2
(DH()G
R = |90
20

0= 27t><106,u0 = 4n1x1077,6=5.8x10’
\MH7z — 0 =66pm, R, =2609uQ) /s
@100MHz — reduced by factor 10

Surface Re sistan ce — increased by 10

And so on...



