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The Production of Beat Wave Using L — band
Travelling - Wave Tube Amplifier

FANG Jin yong LI Ping QIAO Deng jiang
Northwest Institute of Nuclear Technology Xi' an 710024 China

Abstract We present in this paper the production of beat wave using a single I-band travelling-wave tube TWT amplifier. The
beat wave was first generated in a primary source using power synthesis method then injected into a TWT amplifier to obtain relatively
high power output. This approach is initiated to provide practical beat wave radiant source for high power microwave HPM effect re-
search. Experimental results demonstrate that for 1 ~ 2GHz carrier frequency it is quite practical to produce beat frequency ranges from
1MHz to 900MHz at 10kHz repetitive rate using one TWT amplifier. The output parameters of the beat wave are readily adjustable in
terms of varying the feeding frequency components' power levels. The production of beat wave using single TWT amplifier takes advan-
tages over some conventional methods since the beat wave can be formed in low power low cost microwave sources. This method has
been successfully used in certain electrical system HPM vulnerability effect experiments.

Key words beat wave high power microwave

kW MW

kW MW

kW

* 2002 - 03 -01
863 863 — 410 - 741
1971 -



66 2002 4

1
1.1 12
S~ £ -
Ji
f f=r-h
Ei zt =Fcos wt - %
Ey, 2zt =Ecos w+0w t— B+08 z
ow<w oB<f
xl l‘l fz rs
Ezt =E, zt +E, z ¢
~FE, z t cos wt— [}
_ dw, OB
E, z t =2FEcos 2t— 5 2
1 1
Fig.1 The production of beat wave
1.2
2 mW
WiEERHE )
RsE B v S T
e o
%— % e
HrRE
RIKE IJJ*%EEE%
RS ‘ TEERAR  ThEHAR ﬁ#&%o
i Y
2§23
Ré, =7

2

Fig.2  Schematic of experiment systems



67

HPM
HPM

1 ~2GHz L
2kW 5 ~ 800MHz 3

3 L SMHz 15MHz 100MHz 800MHz
Fig.3 L Band beat wave with beat frequency SMHz 15MHz 100MHz 800MHz

4 200MHz

3

W WU S

i

;
_a

|

I
L
7

4 L 200MHz 2:1  3:1
Fig.4 L Band beat wave with beat frequency 200MHz the power proportion is 2:1and 3:1
1Hz ~ 10kHz
800MHz 10kHz
6 500ns



68 2002 4
T T T ] !
: | : .
‘ * ‘ 4
. 4 - S -
i i ] L . |
5 800MHz 10kHz 6 500ns
Fig.5 L Band beat wave with 10kHz repetitive frequency Fig.6 L Band beat wave with 500ns pulse width
kW HPM

1 M. . 1991.
2 M . . 1984.
3 I 1999 11 5 639-642.
4 HPM I 1999 11 5 639-642.
5 M . 1994.
6 James Benford John Sweegle. High power microwave M . Boston Artech House INC Press 1992.
7 High Power Microwave Source and Facility Development R . DNA - TR -89 -31- VI 1989.
8 Richardson R E  Puglielli V.G Amadori R A. Microwave interference effect in bipolar transistors J . IEEE trans. on compatibility 1975

17 4 216-219.





http://d.g.wanfangdata.com.cn/Periodical_gfkjdxxb200204016.aspx
http://g.wanfangdata.com.cn/
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%96%b9%e8%bf%9b%e5%8b%87%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e5%b9%b3%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%b9%94%e7%99%bb%e6%b1%9f%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e8%a5%bf%e5%8c%97%e6%a0%b8%e6%8a%80%e6%9c%af%e7%a0%94%e7%a9%b6%e6%89%80%2c%e9%99%95%e8%a5%bf%e8%a5%bf%e5%ae%89%2c710024%22+DBID%3aWF_QK
http://c.g.wanfangdata.com.cn/periodical-gfkjdxxb.aspx
http://c.g.wanfangdata.com.cn/periodical-gfkjdxxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%a8%8b%e5%ae%88%e6%b4%99%3b%e6%b1%9f%e4%b9%8b%e6%b0%b8%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200204016%5e1.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%b2%88%e8%87%b4%e8%bf%9c%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200204016%5e2.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%96%b9%e8%bf%9b%e5%8b%87%3b%e5%88%98%e5%9b%bd%e6%b2%bb%3b%e6%9d%8e%e5%b9%b3%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_qjgylzs199905029.aspx
http://c.g.wanfangdata.com.cn/periodical-qjgylzs.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e5%b9%b3%3b%e5%88%98%e5%9b%bd%e6%b2%bb%3b%e9%bb%84%e6%96%87%e5%8d%8e%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_qjgylzs200103023.aspx
http://c.g.wanfangdata.com.cn/periodical-qjgylzs.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%9c%e6%ad%a6%e6%9e%97%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200204016%5e5.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22James+Benford%3bJohn+Sweegle%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200204016%5e6.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200204016%5e7.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Richardson+R+E%3bPuglielli+V+G%3bAmadori+R+A%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200204016%5e8.aspx
http://d.g.wanfangdata.com.cn/Periodical_gfkjdxxb200204016.aspx

