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Scattering Deflector for the 184-in. Cyclotron. C. Leith.

One of the difficulties that has been experienced with electrostatic deflec-
tion in the 184-in. cyclotron is the shortness of the bursts of particles that
it produces. The resolving time of most pieces ofvcdunting equipment is not
short enough to allow the detection of more than one parficle in each bundiEt'”
Because of this discrepancy between useful intervals of cyclotron time and count-
ing speed, only abbut 1/1000 of the beam is available in experiments. - It is
thought thatA_deflec’c‘f:Ton'by scattering will improve this situation.

The manner of operation of the present electrostatic deflector is indicated
in Fig. 1. Bus bars of opposite voltage bend the beam soc that the distance be-
tween the tangent to the beam and the center of the cyclotron is decreased, or
equivalently, the center of rotation of particles is shifted about 2 in. This
shift causes the beam to cross its undisturbed trajectory and then to curve out
into a magneiic channel which protects.the beam from the influencé‘éf-fhe'még—
netic field so that the particle may continue out of £he vacuum tank in a
straight line.

The same‘effect can be achieved by replacing the electrostatic deflector by
a piece of solid scatterer which will deflect a certain portion of the beam at
the proper angle 1.5° so that it will enter the magnetic shield. The use of a
60 mil thorium target results in a current of 10-12 ampere in the deflected beam.
This current is within 2 to 3 percent of the current obtained with the electro-
static de_flector° Thus there is a slight apparent loss in efficiency. This is

however compensated manifold by the fact that the arrangement increases the time
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interval of beém bursts to about 50 microseconds.

Another deflection scheme by scattering was invesﬁigated. A portion of the
beam is scattered downwards. One takes advantage of the 360° focusing of protons
fh;ﬁ.lééée.tﬁé'éaféet at élighfly.différénf:éngleé Bﬁfﬁééiébout the séﬁe'éneféy
in order to obtain a relatively strong deflected beamvbelow the farget. With
the equipment sketched in Fig. 2, a radiocautograph was taken of a 1/8 in. wide
piece of grephite placed about 2 in. below a thorium target. It was found that
the beam strength obtained with this arrangement would be about 10-10 ampere,
whereas, with the electrostatic deflector only 10'12 ampere is brought out of
the vacuum tank.

Operation of the Bevatron Model. E, Lofgren.

The 1/4 scale model bevatron accelerates 0.7 Mev protbns, inflected from a
cyclotron, to between 5 and 6 Mev. Ten microamperes are injected for a period
of one millisecond. The accelerated beam measures 2x10-11 coulomb with an aper-
ture of 6 in. x 11 in. Thus, the efficiency of the machine is 1/500.

The machine is principally controlled by:

1. A trigger to turn on the cyclotron at the proper magnetic field

strength. (A peaking transformer actuates the trigger.)

2. Adjustment of the inflector voltage.

3. Regulating the starting time of the rf field.

4. The initial frequency.

5. A device which causes the radiofrequency accurately to track thé

magnetic field.
It is necessary that each one ofvthese controls accomplish its purpose with a
smaller error than 2 percent. The radiofrequency now tracks the magnetic field
with an error of less than 0.5 percent by means of an adjustable circuit consist-
ing of a number .of diodes and resistors introduced between the amplifiers and
the séturable reactor in the oscillator.

Tests have been run to determine the optimum aperture:
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Aperture Beam Intensity . e e
6 in. x 18 in. 1 (2x10-11 coulomb)
9 in. x 27 in. 6.7
4.5 in, x 16 in. 111

It has beén found that a small inflector gives a much stronger beam than a
larger one. With the linear pre-accelerator which is conteimplated for thé full-
scale machine, a strong beam should thefefore be obtained.

On the basis of knowledge gained from the 1/4 in. model, it is expected
that the full-scale apparatus will have an efficiency of 10 percent, that is,
1/10 of the injected beam will be accelerated.

For a complete description of progress, refer to Operation of the 1/4 Scale
Model of the Bevatron I, II, III, and IV, E. J. Lofgren, UCRL-373, UCRL-398,

UCRL-412, UCRL-452.

Information Division
10/19/49 md
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