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Design and manufacture of 0.14 THz folded waveguide traveling wave tube
slow wave structure

CHEN Zhang, WANG Ya-jun
(Institute of Electronic Engineering, China Academy of Engineering Physics, Mianyang Sichuan 621900, China)

Abstract: This study applied an explicit method to the fast structural design of the slow wave circuit in a
0.14 THz folded waveguide traveling wave tube. To valid the primary design, cold-circuit properties, such as
dispersion and interaction impedance, were calculated by using both theoretical method and electromagnetic
software(CST MWS) simulation. Simulation results showed that, the dispersion curve was almost flat around
0.14 THz, and the interaction impedance was about 1 . In order to satisfy high output power demand, some
changes were made. Interactive simulation by CST Particle Studio was found that modified structure could
achieve more than 1 W output power around 0.14 THz. Micro Electrical Discharge Machining(EDM) and
Micro milling were used for manufacturing a couple of period of the structure, respectively. It is found that
both methods could satisfy the size accuracy, however, micro milling could obtain flatter surface and better
surface roughness at the bottom.
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(a) figure of beam-wave interaction (b) figure of the dimensions of slow wave structure

Fig.1 Schematic diagram of slow wave structure
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Fig.2 Equivalent circuit model of slow wave structure
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BT 1 A5 F Y ot 2 AT 3 T o I designed results

input parameters

. R N R R beam voltage/kV 10.8 half period/um 335
Fa] LE H, 7O, 3 — A R AR R beam current/A 0.05 broad wall length/um 1339
A%k Y+ 4H r 2B T 2 A beam radius/pm 100 narrow wall length/um 159
i ﬁ[ o 3 ﬂ: jj %1? QJ E],J H:H /j?‘ ﬁ l& %L ﬁ% ’ éﬁi EE‘ space harmonic number 0 straight part length/um 497
FEEIAL S CST KLU RN AAT, X2 T 450 center frequency/THz 0.14
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Fig.3 Dispersion curves Fig.4 Interactive impedance curves
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