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ABSTRACT

During this period new modules and davices will
be bduilt to be used in Experiment 749 at the A.G.S.

Included will be 4200 channels of A-D convertars for
Pb-Glass Cerenkov countsrs, 2000 channels of propor-
tional wire chamber readout, cable sequmants, segment
interconnects, a new unibus interface, and a naw on-
sagment processor. These items and perhaps others will
be ready by the and of 198l.

For those of you who don't already know and care
to know

—

7 x 1016 panoseconds = .996 year.

The work I will describe hers is Brookhaven-Yale
Fastbus. It has been usad for about a yaar now at the
AGS at Brookhaven to 3o all the data gathering for
Sxperimant 735, a sensitive test of time reversal in-
variance in the decay x* + y* + 0 + v. In this ex-
perirant we ceasure the direction of polarization of
the u* meson. Any component at all of this polariza-
tion out of the decay plane is an indication of time
reversal invarlance violation. The expariment will be
corpleted this week, after running for about 1200 hours
during the laat year. We have processsd over 20million
events through Fastbus and after the usual infant zox-
tality failures the electronics has besn remarkably
stable.

We will describe the slectronics and system in
some detail, but we first address the question in part,
"why should we build a fastbus?"” We heard yesterday
of a CAVAC system thac will produce a truck-load of
tapes a day. Fasatbus was designed to be at least an
order of nmagnitude faster. We don’t nead 10 truck-
loads of tape per day. Perhaps some insight into this
prohlen can be gaired from my suggestion for the title
fZor the next seeting in this series

"Topical Conference on Computaerized Data
Zsjectien in Particle and Nuclear Physics.”

If we are going to be able to afford to process the
data we can get from our acceslerators, we must reject
the un-intsresting events early in the data train.
Indsed, if we are not going to lose all the good events
in the dead-tire generated by bad or uninterasting
events we nust reject the bad onea eaarly. This is one
of the xajor reasons for.the development of Fastbus.

Enough of the generalities for now. For Experi-
ment 735 we davelopsd rot only a system, with water
ccoled crates and the mschanics of conducticn cooled
=cdules, but, of course, the electronics of the modules
thamselves. To sum iz up briefly, we devaloped the
following devices:

1. latch 32 channel/modules with 3 ranosec-
ond coincidence and veto.

2. ¢ 32 channels, each 6 bits wide with
0.1 usec resolution for timing u
decays.

3. ¥EM Zaok up Used by CONTROLLER to deterzine

azizuthal segment of stopped :'s.
Uses TPLA's, since most of the mem=
ory would be filled with zeros.

4. CONTROLLER Raads data (Latches and TDC). Ex-
amines data and either aberts or pro-
ds to accept data. Encodas bits
and storas data. Based on 10801
sequencor chip and is micro-programmad.
5. MEMORY 30 nsec 4X x 16 or 2K x J2 bits ‘FIT0,
PILO, or RANDOM ACCESS.
6. SCALER 2 varsions, ona coemnercial with
16ch x 32 bits, one hoze built
16ch x 28 bits. ’
7. PRE=-DET synchronize with AGS.
8. INTEPFACE FASTBUS +—— UNIBUS (PDPll)
HAPS address (8 REG) (16 bit unibus
to 32 bit fastbus)
HANDLES INTERRUPTS
BANDLES BROADCASTS
DOES BUS ARBITRATION (fASTBUS)
DOES 8, 16 or 32 3IT tranafers
e - tr
/A ‘}-:-'-:-'nuvw 3 . - .
- Ty " Wb
Fiqure 2
The apparatus contained over 200 scintillasion
courters, Figure 1 is a schematic of the apparatus.

KX* mesons enter from the lower left and decay in the
region on either sida of the ¥ countsrs. Only the mode
of decay X* u™ + 7 + v is of interest to this expari-
ment. The u” zason fyrom the decay is bent by zhe toroi-
dal Zocusing ragnat into the polaricetsr. Here the muon
comes to rest in an aluminum wedge and has its spin
prucessed by an axial magrnetic field. The u‘ decays
with a lifetime of 2,157 x 10~% gac into a positron and
2 neutriros. The positren ls detacted in one of the 32
Faizs of counters inserted between the alumirum wedges.
The field is revarsed on each pulse of the AGS, The md
decays almost imrediately into 2 gamna ~ays. The lead
glass arzay at the end of the appavatus identifies at
least one of these garmas.
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Figure 2 shows the counters, discriminators and
the rest of the electronics and their intarconnections.
Tha latches record all ths counters hit at the time of
<he trigger. The 32 u-clocks are startsd then. If a
Dositzon is detected by a countar pair embedded in the
polarinatear, the clock associated with that section is
stopped. A set of scalers record summary information
for each acceleration pulse such as bear intensity and
various trigger configquration hits.
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Figure 1

Fiqure 3 shows the data flow for the experiment,
The trigger logic causes the u clocks to start and the
latches to latch. The controller recds ths latchess and
then determines i{f the svent is good. If it isn't, the
esvent is aborted, If the event is good the contzoller
detarmines which clocks are to be read and encedes both
the latch and clock data and records them in —emory.
The POPl1l takes an event at a time from memory and pro-
cesses them at its own pace. The pre-det synchronizes
the PDPLl and trigger logic with the accelerator. The
trigger is disabled batween spills and the PDPLL reads
the scalers when it finishes praocessing tha data after
2 pulse.

.

Figure 4
The sara equipment as viewed from Faschus is shown

in Fig. 4. The systen is a single segrent system with
the "Host Interface” Derzforming those functions which
would normaliy be done by the Segment Incerconnect in
our sysiem. These include bus arbitraticn and bzoad-
casts.

During the coming winter we will have a multi-
segoent system in speration for our new exseriment, E749.
Crates will be interconnected with cable segments.

These ara segments which okay the same protocol as tha
crate segnents but are not restricted to crates. Unics
(modules) are interxconnacted on these segmants by cables
rather than with a backplane. Figure 5 shows a pussible
configuration for the new system. We will require ADC's
for 240 channels of PB glass and a 2000 chasxber, wire-
chamber readout system as well as our current latches,
memory, pre-det, and scaler system. %e will probably
build a new Host Interfaces with a cable secment betwsen
the Fastbus crate part and the Unibus part. A set of
new processors will be built with RAM Ifor program stor-
age and with an ALU. These will then becoma truly
corputers.
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Debugging iz always a problem. Qur naw systex
with its several segments, both crate and cable, will
have available ssveral dsbugging modules. We already
huive & static test stand for preliminary testing of
rodules. We also have software that works through the
Host Interface for dynamic testing of the system. We
will build a module with an 8085 p-processer in it thlt
will plug into the bus and allow both static and dynamic
1line by line tests of the bus and modules. This same
zodule will also perform protocols to write, zead, 8c.,
aodules from a terminal.
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Figure 6

A Fasthus to QAMAC interface is planned. This
CAMAC module will plug into the contzeller slots and
connect externally with a Tastbus cable segmant. This
is shown schematically in Fig. 6. To fully address a
CAMAC crate requires SN lires, 4A lines, anc S5F lines
for a total of 14 Fastbus address bits. This would
allow 232=1% o 218 4 128 thousand CAMAC crates in the
system.

I would zeturn o gensral arguments now. Any
tandard to be useful must serve a large number of
needs. The utility of a stendard can often be inczeas»d
by caking it more complex. If the increased costs,
both tangible and intangible, of the increased complex-
ity is not outweighed by the increased utility, the
complexity should not be added. %We believe tlhat the
Brookhaven-Yale systes has gone as far as the standard
should go. There is no limit to the complexity that
the user can incdorporate in his explicit system nor
should there be. Howaver, %o impose a narrow need upon
all users of a system doss no service %o the commmnity.
The value of a standaxd is neasured not by how many
cute ideas are incorporated into it, hut rather by what
the valus per cost is. A good standard knows when to
stop.




