Helix TWTs

1 Travelling Wave Tube (TWT)

considerably ;

'.The tra-vel]ing wave tube is an amplifier which makes use of a distributed
interaction between an electron beam and a travelling wave.

The travelling-wave tube (TWT) is an O-type, parallel-field, linear beam
device, but it differs from the Klystron in that the RF field and the electron
beam interact with each other over the entire length of the active region,
instead of only at the cavity gaps. Although TWTs exist that use resonant
cavities, most TWTs are nonresonant devices and hence have wider
bandwidths than Klystrons.

Fig. 6.1.1 shows the basic structure of the travelling-wave tube. The electron

gun is the same as in the Klystron, but the RF interaction region differs

its principal feature is a slow wave structure. The goal in this
slow down. the RF wave, which propagates at the speed of
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exert force upon the electrons. The magnetic field is usually provided by 2

strong permanent magnet mounted around the magnetron so that magnetic
field is parallel with the axis of the cathode.

=quation of Electron Motion / Trajectory

o The force exerted on electron under the influence of magnetic field of flux

density B. is proportional to charge on electron (e) and flux density B,.
Assuming By and B, are in positive z-direction.

In rectangular co-ordinates the motion equation of electron is given as

dlr—l’(%]z = EE -E .‘jﬂl

dt dt m o
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6.2.3.2 Types of Magnetron

There are three types of Magnetrons

1) Negative resistance type 2) Cyclotron frequency type
3) Travelling wave or cavity type
1. Negative Resistance Type :

e These are useful only at the frequency less than 500 MHz. These magnetrons
uses the negative resistance between two anode segments. The negative
resistance magnetrons are capable of generating high power output. The
length of the tube plate is limited to few centimetres. The small diameter
tube is required to make the magnetron operate efficiently at microwave
frequency.

2. Cyclotron Frequency Type

e These are useful only for frequencies greater than 100 MHz. The working of
these magnetrons depends upon the synchronisation between an alternating
component of electric field and periodic oscillations of electrons in the
direction parallel to this field.

3. Travelling Wave or Cavity Type

« These magnetrons provides the oscillations of wery. high peak powER These
are very useful in radar applications. The working of these fp#gt_?e-’c;ﬂns
depend upon the interaction of electrons with a rotating electromagnetic field
of constant angula: yelocity. We have already dmwssed the g;{rnstructmn- ‘uf
Lo masnetrons. In next section we will discuss the operation of cavity
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« When an electron cloud sweeps past a resonator, its shock excites the
resonator into self-oscillation. This effect is the same as an impulse shock
excxtmg an LC tank circuit. The oscillations combine to set up an electric

e in the mterachnns space between cathode and anode. Because the wave

tatic dc pﬂtentlal it causes both acceleration and
-oud. | | - actio n, both veiﬂmt}r and clenmty,

i

1 ?foﬁ&&@wﬂve frequency

% V.5

Scanned by CamScanner



o

}
iy (W

PG BT ““

Mt viierin

gon Mull potential and Hartree potential

s mode oscillations ol cavily g et
. IW eloctron  to bunch, but here this

ml' I known as phase focusing effed
WEtRout this effect clectrons would fall
ﬂ'lﬂ phnm- change ol the  electin
_-u pas the gaps, since such electron

retarded at each interaction with the

Nl
Tl

. ..l.. | O lht‘ bhune el
ng around magnetron cath

electiol

'.N.Jfl‘

. counter alwlw:
vl H to keep WP wh "
e poles. Thus contint®

'Ih
wmch caunes

Scanned by CamScanner



Scanned by CamScanner



