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Foreword

This Ispra Nuclear Electronics Symposium succeeded in attracting for the
second time many high level scientists whose work is contributing to a
remarkable advance in the techniques of nuclear electronics and related
fields. What exactly constitutes these “‘related fields™ is still rather hazy
but some idea can be gained by reading the report on the two round
tables, annexed to the symposium, which will be published in report
EUR 5371.e.

The organization of this second symposium was undertaken, as before, by
the Euratom Joint Research Center of Ispra with the sponsorship of
American and Italian institutions (see list in the opposite page). The
technical program committee met at Ispra on February 25-26, 1975 and
made the selection of the papers based on 50-word summaries. We
probably accepted a few conventional or unoriginal papers and, on the
other hand, we must have rejected some papers that deserved a better
chance. I would like to apologize for this and to explain that this entire
task was done in two days and therefore lack of time did not allow more
thorough perusal. But 1 am convinced that in general the technical
program committee did an excellent job! This book therefore has a sound
scientific content.

It is a pleasure for me to thank the program committee most sincerely for
the appreciation they gave to this symposium and for the suggestion to
hold it every four years. I wish to thank above all the authors, who came
here with their high quality contributions and the attendees who
stimulated the discussions. I was particularly touched by the spontaneous
words of congratulation and proofs of solidarity given by many delegates.

L. Stanchi
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Foreword

Many valuable scientists met twice around a table on the occasion
of the 2nd Ispra Nuclear Electronics Symposium. All the
participants to the symposium were given the opportunity to
intervene.

The aim of these two panel discussions was to stimulate these
first-class brains to see into the future of nuclear electronics and
electronics for physical science in general, both in the sense of
entering new interesting fields —  contributing to their
.advancement as happened with nuclear physics — and in the sense
of employing new technologies and new philosophies in the
architecture of experiments.

The two round tables were introduced by some papers which gave
some food for thought. Therefater people sitting around the table
or those in the audience gave their contributions. I have purposely
not reported the complete interventions because this would be
tremendously tedious and not always very clear. I have tried to
summarize and synthetize both tables, each one with a co-author
the better to catch, by means of critical discussion, the content
and the feeling behind each intervention. Inevitably there are some
personal comments or thoughts in our papers and we may have
distorted some concepts. But our aim was to include all the
interesting topics we heard. So we should more properly write as
“authors’ names” the names of all the participants to be found in
the Proceedings of the Symposium.

L. Stanchi
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PARTICLE IDENTIFICATION BY PROCESSING OF
SIGNALS FROM MUL.TIPLE DETECTORS

(+)

Emilio Gatti

, Veljko Radeka, Martin Rosenblum

Instrumentation Division, Brookhaven National Lab,

Some interesting instrumentation problems
concerning particle recognition have arisen in
connection with the development of new detectors
especially transition radiation detectors,

The use of likelihood estimation has been sugges
-ted by Ellsworth et al, °, The majority logic techni
que has been proposed by Atac and Wang2, Analog

computation of the geometric mesn of the signal
amplitudes from several detectors has been used

by Uto et al,

This paper attaks the problem quite generally in
order to compare different methods and to provide
suggestions for more convenient instrumentation
for different cases, Treatment is not confined to
transition radiation problems but can be applied

to identification problems for which not only the
amplitude of a radiation detector pulse but also its
pulse shape is observed,

Some of the ideas discussed in this paper have been
published r‘ecently".

Let us suppose that a set of radiatian detectors
gives an output described by a vector v when a par.
tigle is detected, The vector v might have scalar
components vk, where v is the pulse amplitude of
the kth detector, or it can be more generally formed
by several vectors ;k each representing a wave-
form at the output of the kth detector,’

Our aim is to find the best operator A for proces-
sing the output v in order to obtain a discrimina-
tion parameter S suitable for estimating according
fts amplitude which of two different kinds of parti
cles F and G might have produced the signal v,

L.et us process v linearly so that S will be given by

S=A.v (1)

as shown in fig, | a,
The average signal S given by particle F will be

<s|;-fA~ v)D(VIF)dv (2)

where D(vlF) is the conditional probability density
of an output v when the set of counters detects a
particle F, The integral spans over the whole spa
ce In which v Is defined, For D(V|F) holds:

fD(vlF) dv =1, (3)
Similarly
<sG>-f(K. V) D(v|G) dv (4)

beé&ing D(v|G) the normaiized conditional probabili
ty density referred to particlie G,

+ On leave from Politecnico of Milano and CISE
Milano,

We look for an operator X which produces the
largest separation of the average discrimination
signals Sp and S with respect to the sum of
variances of the signals S~ S and S- Sg due
respectively to F and G only, should therefore
maximize the following expression:

o [<sF>-<sG>]2

R .= (5)

® REW)-<s ) 2o ave (A -<s )2 p(v]0)av

By standard variational analysis it is easily
shown that Ré is maximized by A chosen so that

_ DvIF) -@(viG)
DVIF) + D(VIG)

this expression does not give an expl ici_t value

for A but the result of its operation on v (fig, 1 b},

S =A-v (6)

By the chozlce of A suggested by (6), the figure
of merit Rg given by (5) becomes*
" [D(VIF) - D(le)]
2 _ +
RZ D(V|F) + D(VIG) P

,,(p(vlF) - D(le)J
“JDVIF) + D(VIG)

The instrument should code the output V of the
detectors in order to produce a signal S given
by (6).

Recalling the Bayes relationships:

= P(F|v) D(V) dv
= P(GIv) D(V) oy

D(V|F) dv P(F)
D(VIG) dv P(G)

(8)

{where P(F) and P(G) are the a priori probabili-
ties for a partlcle to be respectively F or G,
P(FIV) and P(GlV) are the conditional probabili-
ties for a particle to be respectively F or G,
when v is produced by the detectors and D(v) is
the probability density for an output v) remembe-
ring also the fact that a particle must be either
F or G, so that

(9)

P(F+P(G) =1 P(F|V+P(GIVv) =

we can write S, as given by (6), as:

P(E|V) - P(F)
PFIv) 1-2P(F)) + P(F)

S = (10)

and solving for P(FIVv) :

P(F|V)=P(F) IS

1-s(1-2P(F)) (1)



