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I. Introduction.

In preparation for the AGS Heavy Ion program, a new type of Seg-
mented Wire Ionization Chamber (SWIC) was developed. These SWICs were
designed to be plunged in and out of the beam line and operated in the
vacuum environment. Subsequently the design evolved from the normal
proportional chamber construction to the presently-called universal
construction. The original goal was to use the SWIC can to house the
SWIC and ion chamber and accommodate future expansion for secondary
emission-type devices for profile and intensity monitor for high
intensity operations. During the first test, the vacuum was not good
enough to void the residual ionization effect. In addition, the SWIC at
B510 was used by E791 for high intensity running and later was not
suitable for the lTow intensity running of E802 (a residual profile of the
proton beam persists when high gain electronics were added to the sys-
tem). The goal of using the same device for both high and Tow intensity
running mode was abandoned. We continue to Took for a better way to
monitor the high intensity beam to augment the flag.

* Also known as EPM.



Tests of the universal SWIC for high intensity reveal that our
present electronics can detect the residual ionization in the 10-micron
vacuum, and our switchyard vacuum is operated in this range. A simple
calculation shows we can detect the beam profile by using transverse
collecting plates to increase the active volume. The additional aadvan-
tage of transverse design is that the material is out of the path of the
primary proton beam. If we assume the residual gas is air, the primary
ionization is estimated to be around 13 ion pairs/cm at the atmosphere
pressure. At 10 microns, 102 proton will produce
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13 x 1022 ¥« = 1.7 x 10® ions per cm of active area.

The total calculated charge produced is about 2.7 x 107** Coulomb. This
is about the Tlowest sensitivity Timit of our present integrator/scanner
system. The residual gases are composed normally of H, 0 and Hydrocarbon.
The ion pair/cm are in general higher than air.

II. Test of EPM.

A test device was constructed to be mounted in the vacuum plunger at
C370 (present location of the C-line heavy ion plunging SWIC). The
device consists of two G-10 boards with one side covered with copper
plate(a normal G-10 board for electronic PC board). Figure 1 shows the
construction. The wires were strung along the proton beam axis and the
wire spacing is 2 mm. The signal and high voltage planes are separated
by 4 inches so that they will not intercept the proton beam. The active
area is 10 cm in length and 6 cm in width. If the residual gas in the
vacuum is as expected, the total charge produced by 7 x 1012 proton will
be:

I'X L7 x10% x 1.6 x1073% 3710 « 1.9 x 10"% Coul.

The integrator capacitor value is 107° farad; the resulting voltage
of the output should be 1.9 volts. The scanner gain was set to 2 so that
the total display should be about 3.8 volts-bin.

Figure 2 shows the profile of the beam at C370. The device shows
the beam motion during test. In addition the signal disappeared when the
device was plunged out of the beam. This shows the device is working and
can be used as a beam profile monitor. The origin of the uniform back-
ground is not understood yet. If we subtracted the flat background, the
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Figure 2



the integral of the beam profile is 3.2 volt-bin, which is consistent
with the calculation, 3.8 volt-bin. Figure 3 shows the profile of 1.6 x
1012 beam (with a 50 mV/div). The beam signal is clearly visible and
the profile is similar to that of Fig. 2 (with 7 x 102 proton).

The device now being tested by J.W. Glenn and AGS operations
personnel. The name EPM (External Profile Monitor) was chosen because an
IPM (Internal Profile Monitor) has operated in the AGS for many years.

The advantage of this type of device is that it presents no addi-
tional material in the beam line and the beam profile can be monitored
continuously. The drawback is that the signal strength is Tinearly
proportional to the vacuum. If the vacuum is reduced by a factor of 10,
the signal will be reduced by a factor of 10 and electronic improvement
will be necessary. If the vacuum was spoiled to the torr range, the glow
discharge will 1imit the bias voltage and the profile will not resemble
that of the beam. On the other hand, a 10 gm vacuum range can be
generally maintained without much effort. In the Booster operation, the
beam intensity will be increased by a factor of 4. This device will be
very useful for beam tuning and monitoring.

III. Prototype Construction.

To further test the device, four prototypes will be made to be used
in the D-1ine. This line was rearranged to accommodate the new 2 GeV/c
separated beam. The EPM will be placed adjacent to the flag and SWIC for
comparison. Figure 4 shows the assembly drawing. The basic parameters
are:

a. Center Body:

It is made from a 12-inch aluminum beam pipe, 21 inches in length.
The length can be changed easily without affecting the basic design.

b. End Plate:

These two plates serve as alignment and supporting fixture. A1l the
electronic feed-throughs are located on one plate and the same plate
has four supporting rods to mount the electrodes. The beam opening

is four inches.

C. Beam Pipe Coupling:
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Figure 3
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The coupling design allows the beam pipe to move laterally relative
to the end plate so that we can maintain the device position without
a bellows. The present coupling will adapt to a beam pipe of up to
four inches in diameter. The D-line beam has a three-inch beam

pipe.

d. Detector Plane:

Two sets of planes were used for collecting the residual ionization.
They are mounted four inches apart and one is for horizontal and the
other is for vertical. The wire spacing is 2 mm. The active region
is six inches.

IV. Future Plans:

These EPM will be tested during the 1991 SEB run. Their profile
will be compared with that of flag and SWIC. We did not add field
shaping plane to the open side of the detector. The resistor chain to
shape the field may cause glow discharge and add the complication of the
design. If need be we can add it; the design is very flexible.

One more possible application for this device is a high intensity
servo detector. The signal is quite small, 27 pico Coulomb per 10!'2
proton per cm of active area. A more sensitive electronic will be tried
out to study the feasibility of this scheme. If successful, it can be
employed in the switchyard to stabilize the primary beam.
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