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Abstract

After explaining some basics of HEP and HEP Instrumentation, we report about our
experience using CAMAC crate with GPIB under Linux. We propose Linux-GPIB, as an
alternative to expensive Workstation-Crate Controller approach.

The observable matter that surrounds us,
consists of certain point-like elementary
particles. The branch of physics which
deals with the properties of these particles
is called HEP (High Energy Physics). Cre-
ation and detection of these point-like par-
ticles in the laboratory require high ener-
gies thus short time intervals and expen-
sive equipment which are obtainable only
with a huge budget.

The equipment used in HEP Data Acquisi-
tion (DAQ), basically consists of crates and
the cards plugged into these crates. The
properties and operations of these crates
(NIM, CAMAC, VME, etc.) [1] are well de-
fined by International Committees.

The crate that we are using is a CAMAC
crate by LeCroy, which has slots for 24
modules. The general operation principle
is to send commands to the Crate Con-
troller, which in turn communicates with
its internal modules and gives a digital out-
put as an answer. This chain is called a
CAMAC Cycle . To access the crate con-

troller, we use a NI-GPIB (General Purpose
Interface Board) module that allows a max-
imum theoretical speed of 1 MBytes/s for
‘read’ and ‘write’, which is low but accept-
able.

The modules which are used to collect
data, are basically Analog-to-Digital Con-
verters (ADC) and Time to Digital Convert-
ers (TDC) designed specially for HEP. This
means that they are very precise (and ex-
pensive) devices. For example the time res-
olution of the TDC that we are using at the
moment is 50 picoseconds in a range of
100 nanoseconds and the ADC is sensitive
to charges as small as 0.25 picocoulombs.

After spending a lot of money for the crate
and the DAQ modules, the only possibility
to economize is to use a relatively cheap
computer to control these equipment. Us-
ing a PC under DOS for device controlling
is a common solution, but we consider it
impossible because of the many limitations
of DOS.

Thttp://caju.phys.boun.edu.tr/goups/highexp /highexp.html
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Figure 1: Setup for detection of cosmic rays

At this point the operating system used
on the computer becomes important. As
a matter of fact, PC hardware manufac-
turers have in their mind that DOS is the
only environment for PC’s. DOS/Windows
oriented systems are widely supported
and popular. But they are single-user
and single-tasking systems. However, we
wanted to access our system in the lab
and to be able to control it from our main
research laboratory, CERN (Conseil Eu-
ropéen de Recherce Nucléaire in Geneva).
At that time, Linux Lab Project [2] was al-
ready mature and it was basically trivial to
use our NI-488.2 card under Linux. To
test each module, we have written some
generic C programs using Linux-GPIB li-
braries. (We hereby want to express our
thanks to Claus Schroeter, for developing
these libraries.) We have seen that the
speed of data acquisition with same algo-

rithm implemented under DOS and Linux,
differed by a factor of two. In addition
to this speed increase, the possibility to
work remotely, has made Linux [3] a def-
inite choice. The availability of the HEP
software under Linux (CERNLib basically
[4]) has answered to the analysis require-
ments.

The next step of this project is to unite the
programs written for different data acqui-
sition units. Here, depending on the com-
puter system used, two alternatives can be
considered. In a multi CPU system, letting
the single programs run and collect data
individually and perform data collection
with a shared memory system seems to
be the best way to evolve. This approach,
permits the development of the DAQ units
separately, saves the rest of the system if
one module crashes.
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Figure 2: Pulse-height distribution of cosmic rays detected with scintillating counters

It also reduces the response time of the to-
tal system since one module does not have
to wait until the end of the acquisition cy-
cle of the previous one. For single CPU
systems, we consider monolithic code as a
solution. This monolithic code would be
recreated for each application depending
on the needs. As Graphical User Interface
(GUI), since the speed is not so important,
Tcl-Tk [5] based solutions are chosen and
it is in preparation.

The first test application of our GPIB-
CAMAC system was the readout of an in-
put signal generated by HP 8001-A pulse
generator. The readout was done with the
LeCroy ADC 2249A which has a gate width
of 70 nsec. The gate signal was obtained
from the input signal via a discrimina-

tor. The input signal was splitted into two,
one was fed into the discriminator and the
other one which was read from the ADC,
into a delay unit of 25 nsec to compensate
the time spend in the discriminator unit.
The same analog signal was digitized 1000
times and the histogramming was done
during online DAQ process. For the his-
togramming facilities, CERNLib program
package, especially PAW [4], was used.
This simple application permitted us
to evaluate the resolution of the ADC
card, through the pulse-height distribution
graph. Accepting our signal generator as
an ideal one, we used the overflow region
of the ADC to calibrate it.

Another application of the GPIB-CAMAC
system, was the measurement of the
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pulse-height distribution of the cosmic
rays using a muon telescope(fig.1).

The signal from the cosmic particles was
measured using two scintillating counters
[6] in coincidence. The signals from two
scintillating counters were digitized and
plotted separately, if they were detected at
the same time. These plots (fig.2) permit-
ted us to estimate the ionizing energy of
these particles.
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