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the empty waveguide into the ferrite loaded
region of the waveguide, its transverse elec-
tric field distribution becomes different. In
particular, Fig. 2 illustrates the effect of a
finite sample. The transverse electric field
distribution measured a short distance after
the incident wave has entered the ferrite
section (marked Position 1) indicates one
mode-type or combination of modes whereas
further on along the sample, the transverse
electric field distribution (marked Position
2) is of another mode-type. Figs. 14 are for
various thicknesses of ferrite slab. The {re-
quency is 9.275 kmc.
D. J. ANGELAKOS
Elec. Engrg. Dept.
Univ. of Calif.
Berkeley 4, Calif.

Feeding RF Power From a Self-
Excited, Pulsed Source into a High-
Q Resonant Load*

A problem frequently arising in micro-
wave electronics is the feeding of pulsed
power from a self-excited source into a high-
Q resonant load. A typical example is the
one of feeding power from a pulsed magne-
tron into a high-Q microwave cavity* such
as that used in a linear accelerator. In the
past, it has been customary to use a stabiliz-
ing load in a series tee system? which results
in approximately half the magnetron power
being fed into the high-Q cavity.

In this letter, a high-power ferrite isolator
system is described which is capable of feed-
ing 78 per cent of the available power from
a 5586, S-band megawatt magnetron into a
microwave cavity having an unloaded Q of
14,400. The performance of this ferrite sys-
tem is compared to the series tee and shown
to result in 38 per cent increase in power with
no reduction in stability characteristics.

The experimental setup used is shown in

Fig. 1. The microwave power from the
5586
SPECTROSCOPE
CASCADE PHASE ||
ISOLATOR | | SHIFTER cAVITY
TRANSITION I
ELECTRON
GUN
Fig. 1.

5586, S-band magnetron is fed through a
coax-to-waveguide transition, then through
a Cascade S-159 isolator and phase shifter
into a TMgo mode cavity. The cavity was
resonant at 2840 mc. It had an unloaded Q

* Recelved by the PGMTT, February 27, 1959.

1 G, Collins, chrowave Magnetrons ” Rad.
Lab. Serles vol. 6, pp. 638-639; McGraw-Hill Book
Co., Inc., New York, N.Y,; 1958.

2 1, Kaufman and P. D. Coleman, J. Appl. Phys.,
vol. 28, pp. 936-944; September, 1957.
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of 14,400, a shunt resistance of 3.32
megohms, and a VSWR on resonance of 1.2
(coupling greater than critical).

The power delivered by the magnetron
to the cavity was determined by accelerat-
ing a 20 kv electron beam injected into the
system by means of an electron gun and then
measuring the exit electron momentum with
a spectroscope. The electron momentum is
determined by the peak axial field which in
turn is determined by the power delivered to
the cavity.

Input power to the magnetron was ad-
justed so that, for a magnetic field of 2650
gauss, 50 amperes peak anode current was
delivered for each of the load conditions.
The voltage pulse was obtained from a 3-usec
line-type modulator operating at 60 cps repe-
tition rate.

For tee stabilization, the required volt-
age input was 26 kv peak or 1.30 megw peak
input power. For this case, the loaded VSWR
was 1.8 resulting in an output power of 453
kw peak of which 233 kw peak, or 51.4 per
cent, was delivered to the cavity. The peak
axial electric field was 311 kv/cm as deter-
mined from a measured exit momentum of
3940 gauss-cm.

For isolator stabilization, the required
voltage input was 25.8 kv peak or 1.29
megw peak input power. For this case, the
loaded VSWR was 1.11 resulting in an out-
put power of 410 kw peak of which 321 kw
peak, or 78.3 per cent, was delivered to the
cavity. The peak axial electric field was 365
kv/cm as determined from a measured exit
momentum of 4550 gauss-cm.

Thus, relative to the power delivered to
the cavity by the tee-stabilized system,
isolator stabilization permitted an increase
in cavity power of 37.8 per cent with no
deterioration of stability in performance.
This increase was possible even though the
shift in operating point caused by the mis-
match of the tee required a higher power out-
put from the magnetron. Hence the increase
in cavity power was obtained along with an
improvement in operating conditions result-
ing from the lower VSWR.

H. A. SPUHLER

R. J. Kenvon

P. D. CoLEMAN
Dept. of Elec. Engrg.
Univ. of Illinois
Urbana, Il

An Image Line Coupler*

For many microwave transmission sys-
tems, it is possible to make use of high-
conductivity “image planes” as ground
planes or as shields. Strip transmission lines,
image plane lines, and dielectric image lines
are examples of such systems. In order to
make use of both sides of the ground plane,
energy can be coupled from one side of the

* Received February 13, 1959; revised manuscnpt
received March 12, 1959. This work was supported in
nart by the Office of Naval Research under Contract
No. N7-0nr-29529.
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plane to the other by means of holes in the
metal plate. Obviously, many existing
coupling devices can be redesigned for such
use. One such application is the directional
coupler. In this paper, it is applied to the
dielectric image line,

The dielectric image line'™® has been
used for certain applications.t® This line
consists of a half round dielectric rod
mounted on an image plane, (see Fig. 1).

DIELECTRIC

HALF RCV—
i

GROUND PLANE

— E
=== H

Fig. 1—Dielectric image line,

Now if a hole is made between the two sides
of the image plane, coupling exists between
the two sides. The purpose of this paper is
to indicate what effect this coupling pro-
duces. According to H. A. Bethe,® the
coupling may be determined approximately
by considering it as arising from coupling by
two dipoles. The electric field on the second-
ary side of the plane (near the hole) is similar
to that generated by an oscillating electric
dipole, with its dipole moment parallel to the
electric field of the incident wave (near the
hole) on the primary side of the plane. The
magnetic field behaves as if the hole con-
tained a magnetic dipole moment parallel to
the incident magnetic field but in the oppo-
site direction. Making the usual approxima-
tions as to aperture size, thickness, and
extent of the image plane the following equa-
tions can be obtained:

Coupling:
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For maximum directivity:
E.2? Fc(t)
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Here, F.(t) and Fg(¢) are attenuation factors
for the electric and magnetic fields, respec-
tively in propagating through the circular
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