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E781 RICH COUNTER ELECTRICAL DESCRIPTION

INTRODUCTION

Experiment 781 will run in the PCenter beat: |ine during the next fixed
target run. One of the pieces of equipment to be used will be a RICH_ Meon
(Ring Imaging CHerenkov) counter. This is a2 large vessel (10 meters In M'j.
iength, 2.4 meters in diameter) containing neon gas at just over one #S.232 +
atmosphere pressure. The neon acts as 3 radiator for charged particles /

which travel through the vessel. The emitted photons are refiected by &0

a large spherical mirror array at the downstream end of the vessel back

toward a detector which consists of a 32 x 89 matrix of photomultiplier 2848 prr7s
tubes. (See Figure 1.) The phototubes are mounted inside an attached box

(the phototube box) and supported by a hoider plate which also provides

a gas barrier between the tubes and the neon radiator via quartz windows

that are glued into each holder (Figure 2). Two types of phototubes are

used in the detector. One is the Hamamatsu R760, a 1/2 inch diameter tube.

The other is the FEUGD, a Russian phototube of the same physical size.

This memo describes the low and high voltage systems needed for the

phototubes. .

LOW VOLTAGE

The phototubes are grouped in sets of 16, two sets comprising a coiumn

of 32 phototubes in the 32 x 89 matrix. The output signals from a group /mw (Gt
of 16 phototubes are soldered onto paddie cards (Figure 3). These cards -
contain 2 1 kohm resistor for each channel which protects the corresponding

readout chip from charge build-up whenever the paddle cards are initially

connected. The paddie cards plug into the backplane of one of three crates,

located outside of the light-tight phototube box (Figure 4). Standard

Eurocard connectors are used to make the backplane feed-through (Figure 5).

The readout electronics, mounted on cards in the crates, consists of hybrid
chips (Figure 6), provided by Moscow State University. Each chip contains 2
pre-amplifier, a discriminator and a line driver. The R760 phototubes use a

5 microamp threshold chip and the FEU60 phototubes use a 2.5 microamp threshold
chip. The output is a differential ECL signal which is fed to a latch readout
systea via twisted fiat cable. Thirty-two chips are mounted on each card
(Figure 7), which processes 2 single column of 32 phototubes. The chips use
both +6 volts and ~ 6 volts, drawing 20 ma and 50 ma per chip, respectively.
These voltages are fed to the cards via the crate backplanes from 6 Lambda
LXS-7-6-0V power supplies. Each card is individually fused. The voltage
buses inside the phototube box are shielded from hand contact.

HIGH VOLTAGE

The high voltage distribution system for the RICH (Figure 8) consists of: So-bollz

1. Sex high voltage power suppiies manufactured in Russia and modified at g Zagv/?
Moscow State University. These supplies need 220 volt AC and draw a @;-—» ’L.‘(a«y:;
maximum power of 500 watts each. The suppiies deliver a maximum output
voltage of 2500 volts, with 200 milliamp maximum current and 200 watts

I TLoo. hava huild_in Aratacstion fuam Avarerirrent



and atarm outputs are also available.

. A high voltage distribution system which deiivers power from the six
power supplies to (up to) 96 phototube groups (89 columns plus spgres}.
The voltage for each group is adjusted from the supply voltage using
Zener diodes (Figure 9a,b). The R760 phototubes operate at 1000 to 1250
volts, with a current draw of approximateiy 300 microamps per tube.

The FEU60 phototubes operate at 1300 to 1700 volts, with a current draw
of approximately 150 microamps per tube. The phototubes have been sorted
so that a given vertical column of 32 tubes runs at the same high voltage.

This distribution system will be housed in a grounded metal! box near the
high voitage rack.

. Ninety~six high voltage cabies (RG58) enter the phototube box through

an SHY feed-through panel. Each cable supplies a column of phototubes.
Each group of 16 phototubes is soidered to a single high-voltage fanout
board and to a single ground fanout board. Two boards from each column
share a2 common high voltage input. The distribution boards are mounted
to a specially insulated support on the bottom of the phototube box. All
boards are separated by insulating sheets (Figure 10).

. An interlock system will be used so that the high voltage is shut off
before the cover can be removed from the phototube box.



High voltage distribution system for RICH consist of

1. % high voltage power suplies manufactured in Russia and &2-Co #2
modified in Moscow State University. It needs AC 220 V and has )
maximum power 500 Watt. Power supplies have 2.5 KV maximum - /%
output voltage, 200 mA maximum current and maximum output bacect: Srech
power 200 W, and it have built in protection from overcurrent, over- fouen 2
voltage and overpower. It has also remote on/off swith, status and s c“f'
alarm TTL level output through Lemo connectors.

2. High voltage distribution system which deliver power from 6_ Chesact 7"«.;’1
power supplies 96 photomultiplier groups. It is possible to adjust
voltage on each group by substrating up to 300 V from output vol-
tage by 3 Zener diods. There are two type of photomultipliers:
Hamamatst R-760 -which needs voltage of 1.0-1.25 KV and group
current of 8-10 mA, and Russian FEU-60 which needs voltage of 1.0-
1.7 KV and each group current of 2-5 mA.

This system will be placed into grounded metal box at high voltage
rack.

3. 96 high voltage cables RG58 through SHV connectors enter into
photomultiplier box welded to radiator vessel and are connected to
a row of photomultipliers, working at the same voltage. HV wires
from PMs are soldered to a distribution cards, with 32 wires entering
each card.  Distribution cards are mounted to the special insulated

support on the bottom of the PM box. All cards are separated by in-
sulating sheets.
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Order list for zener diodes from MOTOROLA

Type # Specification
1IN5993C 30 3,1Vx0,5W
IN6000C 50 10Vx0,5W
IN6007C 120 20Vx0,5W
IN6011C 30 30Vx0,5W
1N4751C 10 30Vx1W
IN4754C 40 39Vx1w
1N4755C 15 43VxIW
IN4759C 20 62VxIW
IN5939C 10 39Vx1,5W
IN5940C 5 43Vx1,5W
IN5942C 3 - 51VxLS5W
IN5944C 5 62Vx1,5W
IN5947C 15 82Vx1,5W
IN5948C 15 91Vx1,5W
IN5949C 20 100Vx1,5W
3EZ82D2 5 82Vx3wW
3EZ91D2 5 91Vx3wW
3EZ100D2 10 100Vx3W
3EZ120D2 10 120Vx3W
3EZ140D2 10 140Vx3W
3EZ160D2 10 160Vx3W
3EZ170D2 5 170Vx3W
3EZ180D2 S 180Vx3W
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