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Abdgtract

Hdix travding wave tubes (TWTS) ae widdy employed in communicaions and
other rdaed applicaions where ultra high bandwidths ae required in  microwave
frequency regime snce they offer a multi-octave bandwidth a higher frequencies [1].
Because of this mgor feature of wide bandwidth cgpability, they are often preferred when
compared with other devices for wide band applications. This man feature kept it ahead
of its counter pats. But these otherwise wide band interaction dtructures are limited to
low power operation only owing to ther power handling capability. This paved the way
for the hdix derived dructures, which will offer higher powers a rdatively larger band
operation.

With this back ground, it will be interesting to see and andyze the behaviour of
coaxid type of wide band hdicd interaction dructures in conventiond dow-wave regime
snce the coaxid versons of interaction dructures are widdy used in fast wave devices
[2] for high power and high frequency gpplications. In this peper, we present the andyss
of a new type of hdicd dow-wave dructure with a coaxid insation for a possble
employmet in TWTs in conventiond dow-wave regime. By meking use of the fidd
theory and equivdent drcuit andyss approaches the disgperson rddion and the
equivalent cdrcuit parameters, namdy, cgpecitance per unit length, inductance per unit
length, and characteristic impedance of the cold interaction structure are deduced.

The schematic diagram of the proposed interaction sructure is shown in Fg. 1. In
this dructure, the outer sde of the hdix is supported by didectric materid housed in a
metd envelope and a med rod with didectric lining is insated indde the hdix. The
radid thickness of the hdix is amulated as given in [3]. The following assumptions are
taken into account for the andlys's purpose.

(i) A shesth hdix modd is assumed.

(ii) The fidd is varying as é™™2 where w is angular frequency and b the axid phase
congtant.

(iiHybrid hdix modes in the convertiond dow-wave regime ae conddered for
andyss.

Following the fidd theory and equivdent crcuit andyss methods [1], the disperson
relation and equivdent circuit parameters for the given dructure are deduced. A typica
st of digperson and impedance plots is shown in Fig.2. This is a fird hand assessment of
the problem only. Work is in progress to deduce the wadl loading factor and interaction
impedance cdculaions, which are hepful to assess this proposed interaction sructure for



ue in hdix TWTs By meking use of these parameters one can meke a redigic
assessment of the interaction structure for broad band and high power gpplications.
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Fg.l Schematiclayout of the structure consdered for andyss.
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Fig2. Pots of normdized phase velocity and characterisic impedance versus gd, which
is proportiond to frequency of the dructure (g is the radid propagetion condant, b axid
phase congant, ko free gpace wave number). Here, coty =200, ad = 0.75, b/d = 0.80, e
=10, g2 =90, x/d =06, yd =06, (b) e;1= &2 =90, xd =06, y/d =06, (c) e1 =10,
er2=9.0, and (d) e1 =90, e, =90,y/d=06.



