Overvi ew

The Charged Heavy lon CQunter (CHICO is conprised of two
equi val ent halves referred to as the upstream and downstream
detectors (as seen fromthe particle beam s point of view.
Each hal f consists of twenty segments which are gas-filled
vol umes separating a positive (anode) plate and a negative
(cathode) plate. lons traveling through the gas create free
charges that are collected at the plates resulting in the
generation of small signals. To be useful these signals
require anmplification to a level suitable for use in the
data acquisition systens. The electronics to performthis
anplification are referred to as CH CAs for Charged Heavy-
lon Counter Anplifiers. Fromthis point forward the term
CHICA will be defined to be: "one of the twenty printed
circuit boards mounted with the CH CO detector for the

pur pose of anplifying the detector’s signals. Each printed
circuit board is conprised of four input and four output
channel s. ".

Photo of anplifier board wi thout and with Copper
shi el di ng.

As stated earlier, each of the forty detector
segments within CH CO have an anode and a
cathode for a total of eighty plates. The snal
signals on these plates will be amplified by
CHI CAs and produced as tining signals.

The entire CH CA systemhas a total of 80
channel s of input fromthe CHH CO detector, and
80 channel s of output to the data acquisition
system The input signals are anticipated to be

on the order of 1 to 2 mllivolts. The systemis

designed to operate with signals possessing a

| eadi ng edge rise-tine near 500 MHz. The cat hode

channels will provide approximtely 60 Deci bels

of anplification with signal inversion and the

anode channel s a non-inverted 50 Deci bels. The
timng output on all channels should be

approximately 1 to 1.5 volts. These val ues have
been deterni ned by previous experiments
utilizing the Coul ex detector at Rochester

The CHI CA anplifiers are required to be physically close
enough to the CH CO detector to capture the CH CO out put
signals while they still have enough anplitude to be usable.



This demands that the anplifiers be situated in an avail able
space that limts the physical size of the anplifier
assenbly to 10.5 inches in length and requires that the
array "wrap around" the beanline adjacent to CH CO To
acconplish this it has been decided to break the array up
into twenty identical printed circuit boards, each board
contai ning two cathode and two anode input channels and two
cat hode and two anode out put channels. Ten of these boards
will then be used to wap around the beanpi pe upstream of
CHI CO, and ten downstreamto conplete the entire system
This is show in the foll owi ng photograph (ruler is 3.5inches
| ong) .
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Close up photograph of the
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Speci fications



Center frequency = RORRL

| nput channel s 80 (40 anode, 40 cat hode)
Qut put channel s 80 (40 anode, 40 cat hode)
Anode channel gain 50 dB

Cat hode channel gain 60 dB

CHI CA si ze 10.5" x 1.00" x <0.25"

Cat hode anplifiers

(tining) Inverting (positive in / negative out)

Anode anplifiers (timng) Non-inverting (negative in / negative out)

81.4 watts for the entire CH CA 20 board

Heat renoval requirenents array.

DC supply power (entire

array) +15 VDC, 4.6 anps, 69 watts.

+5 VDC, 2.48 anps, 12.4 watts.

* Operation between 100 Mz and 700 MHz is acceptable but will result in
varyi ng phase and anplitude of the overall transfer function




