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R
In vacuum microwave device, Pillbox Window is the bridge between atmosphere and vacuum.
We could know the information in vacuum microwave device by it.

The main data of Pillbox Window needed to examine is central frequency and bandwidth. The
structure and the dielectric constant of ceramic can affect them. In this experiment we make the
Pillbox Window that matches and is used in the EIO plan of NTU. Therefore, the central frequency
has to reach 24GHz.

The paper is divided into three parts: the principle theory, the procedure of experiment and the
analysis of data.

1. The principle theory: the derivation from the field in waveguide to the impedance. And
discuss the problem of discontinuous plane between rectangle waveguide and circular
waveguide.

2. The procedure of experiment: from the constructor to finishing the welding. Test the
vacuum and obtain the data by network analyzer.

3. The analysis of data: try to optimize from initial 1.45GHz to 2GHz.

Key word: Pillbox Window, equivalent circuit, the impedance of waveguide, welding, central
frequency, bandwidth
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5.90 23.65 24.40 22.95 1.45
5.975 24.00 24.70 23.25 1.45
6.00 24.15 24.80 23.40 1.40
6.10 24.60 24.90 23.90 1.00
6.20 24.75 24.85 24.40 0.45
2(2) A8 L 2
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5.55 25.25 25.32 25.07 0.25
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t=2. 818544 F 4 t4H ~ Re i
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® °
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®
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B1(3.21) t=2.81 pF ¢ fachif it 45 % B

Hip g BLENTE (3 HHI S G Sy SHR T AT T 2GHZ § A 5

5.71

H (mm) | Rc (mm) | =-20dB (GHz) +.-20dB (GHz) #2 % (GHz)
5.64 5.87 22.50 24.65 2.15
5.64 5.88 22.55 24.65 2.10
5.64 5.89 22.65 24.65 20
5.65 5.87 22.50 24.65 2.15
5.65 5.88 22.55 24.65 2.10
5.65 5.89 22.60 24.65 2.05
5.66 5.88 22.50 24.60 2.10
5.66 5.90 22.65 24.65 2.00
5.67 5.90 22.55 24.60 2.05
5.67 591 22.65 24.60 1.95
5.68 5.90 22.55 24.60 2.05
5.68 591 22.60 24.60 2.00
5.68 5.92 22.70 24.60 1.90
5.69 591 22.55 24.55 20

Tligu-40dB 12 T gk o N4 & 24CGHZ T S LR hE 2 5 pag it F o 2P

AT PR E SR A RC e H A B 0 e B0 T F N A

5.72
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5.69 592 22.60 24.55 1.95
5.69 593 22.10 24.55 1.85
5.7 592 22.60 24.55 1.95
5.7 593 22.10 24.55 1.85
5.71 593 22.60 24.55 1.95
5.63 5.87 22.50 24.65 2.15
5.66 5.89 22.55 24.65 2.10

2 (~) =281 pE e BRI

T OLE SR % R B 5 1.85~2.15GHzZ » Flut #-t=2.76 {r 2.84 coic i MM KR 1 R

5.9

5.89

5.88

5.87

5.86
5.6

561 5.62 563 564 565 566 567 5.68 5.69
H (mm)

t=2. T685 ty AL

1(3.22) t=2.76 P¥ 7 il 1+ ¢ i )

y =0.7352x + 1.7045

L 4 *® ®
* L ®

57 571 5.72 5.73 574 5.75
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Rc (mm)
5.94

5.93
5.92
5.91

5.9
5.89
5.88
5.87

5.86

5.6

t=2. 8465 ey 4 AL LA ]

561 562 563 564 565 566 567 568 5.69

H (mm)

5.7

F1(3.23) t=2.84 p¥ # tachif i $¢ 15 ]

T A5 t=2.76 fo 2.84 HF % 1 Hicdy

H (mm) | Rc (mm) | £-20dB (GHz) | +-20dB (GHz) | #F % (GHz)
5.66 5.87 22.90 24.85 1.95
5.67 5.87 22.85 24.80 1.95
5.67 5.88 22.95 24.85 1.90
5.68 5.87 22.85 24.80 1.95
5.68 5.88 22.85 24.80 1.95
5.68 5.89 22.95 24.80 1.85
5.60 5.87 22.80 24.75 1.95
5.60 5.88 22.85 24.75 1.90
5.60 5.89 22.95 24.80 1.85
5.69 5.90 22.95 24.80 1.85
5.70 5.89 22.90 24.80 1.90
5.70 5.90 22.95 24.80 1.85
5.71 5.89 22.90 24.75 1.85
5.71 5.90 22.90 24.75 1.85
5.71 5.91 23.00 24.75 1.75
5.72 5.90 22.85 24.70 1.85

y = 0.8571x + 1.0571

571 5.72 573 574 5.75
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5.72 591 22.90 24.75 1.85

5.72 5.92 23.00 24.75 1.75

5.73 591 22.85 24.70 1.85

5.73 5.92 22.95 24.70 1.75

5.73 5.93 22.95 24.70 1.75

5.74 5.92 22.90 24.70 1.80

5.74 5.93 22.95 24.70 1.75

5.75 5.93 22.90 24.65 1.75

F (4 ) t=2.76 pFeivig 7 % 1t
H (mm) Rc (mm) %-20dB (GHz) | +-20dB (GHz) #7 5 (GH2)

5.61 5.87 22.20 24.55 2.35
5.62 5.87 22.25 24.55 2.30
5.62 5.88 22.35 24.55 2.20
5.63 5.87 22.15 24.55 2.40
5.63 5.88 22.25 24.55 2.30
5.63 5.89 22.35 24.55 2.20
5.64 5.88 22.20 24.50 2.30
5.64 5.89 22.35 24.55 2.20
5.64 5.90 22.40 24.50 2.10
5.65 5.89 22.30 24.50 2.20
5.65 5.90 22.40 24.50 2.10
5.65 5.91 22.50 24.50 2.00
5.66 5.90 22.30 24.50 2.20
5.66 591 22.45 24.50 2.05
5.66 5.92 22.50 24.50 2.00
5.67 5.91 22.30 24.45 2.15
5.67 5.92 22.45 24.45 2.00
5.67 5.93 22.50 24.45 1.95
5.68 5.92 22.40 24.45 2.05
5.68 5.93 22.50 24.45 1.95
5.69 5.93 22.40 24.45 2.05

1(L) (=2.84 P R R 1
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54 TR

[1) -+ & -Hh+2-fW3h ¥ #5,2014 # 9 » %4, CH3 Transmission Line and
Waveguide, pl0~p22

[2)i &~ & ek 1 Az—Hrsi 5 ¢ 3* 34,2019 & % £ 7 £ 9 5% &, CH3 General Solutions
for TEM, TE, and TM Waves, p60~61

[3):5 %~ 8- a2 -f W3y F 3% #%,2014 & 9 * % 4, CH2 Electromagnetic Theory,
p55~pH9

[4] Introduction of modern optics, the second edition, Grant R.Fowles, CH4 Multiple-Beam

Interference, p86~p88
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