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10.6 Type PMG-3 Pulsed Microwave Generator with 3 kW Peak Output Power for
Bunch Length Measurement in the Sfera Experiment in I.N.F.N. Frascati
by J.Bigolas, S.Kuliriski, M.Pachan, J.Pszona

The PMG-3 is a magnetron-based microwave generator with 3kW peak output power designed for
laboratory uSe. In the SFERA experiment, PMG-3 will be used for studying the behaviour of ferroelectric
cathodes under pulsed laser excitation. During verification of the cathode time response, the bunch length
measurement is important. The technique employed will be based on deflecting the beam in a microwave
resonator powered by PMG-3 and analyzing the beam image on a view-screen. The power required to create
adequate fields in a resonator is approx. 2 kW. Expected measurement resolution is of about 5 picoseconds.

The PMG-3 generator is powered from a single
phase 220V/50Hz AC mains supply and forms a
complete, easy-to-use and stable microwave source.
From many different kinds of medium power sources
used in microwave technique a 2M-247 magnetron from
Sanyo has been chosen. The magnetron operates on a
quite low cathode voltage (4.1 kV). Such a low potential
between cathode and anode is very important as far as X-
rays generation and laboratory usage are concerned. The
magnetron's high voltage power supply is based on a
high voltage module from Applied Kilo volts Ltd. (Great
Britain) and high voltage modulator - on high voltage
transistor switch made by Behlke Electronic GmbH
(Germany). Control and steering electronics is made with
TTL-family integrated circuits and industry standard
operational amplifiers. During work of the generator
several controlling and supporting systems are active.

These are:
- magnetron cooling system,
- magnetron overcurrent control,
- arcs control,
- magnetron overvoltage control.

Controlling systems are grouped together in a so
called "INTERLOCK" system. When one of a faulty
condition occurs, the "INTERLOCK" system is activated
and both high voltage and filament supply are switched
off.

Basic parameters of PMG-3 are as follows:
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Fig. 1 General view of PMG-3.

-Frequency
-Frequency stability
-Output power
-Pulse length
-Pulse flatness
-Pulse rise time
-Repetition frequency
-H.F. power output
-Output power monitor
-Refl.wave protection

2460 MHz
2-104/hour
3kW
10 us
better than 1 "/
less then 1 /is
10 Hz max.
N-50 Ohm
Directional coupler with detector and peak power indicator
Coaxial ferrite circulator

General view of the apparatus is shown in Figure 1. External dimensions of its housing are
1.7 x 0.6 x 0.6m (height, depth, width).


