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Abstract

We introduce a new ncural classification technique for background rejection in high energy physics and astrophysics
experiments, which permits us to (i) directly optimize the desired quantity, i.e. the significance of signal detection (signal fo
noise ratiok; (i} obtain the complicated nonlinear houndaries for signal event acceptance. Examples of implementing the
proposed technigoe for backgronnd rejection in high energy astrophysics experiments are presented.

L. Introduction

In high energy physics and astrophysics experi-
ments the most important task is to separate experi-
™ mental data into two classes, ie. the signal (new
interesting physical phenomenon) and background
(non-interesting, abundant events). Typically in a
physical experiment a particular event is described as
a point in an AN-dimensional measurement metric
space and a mixture probability density function can
be defined.

In a previous paper we considered the problem of
distribution mixfure classification in the casc of the
nonparametric type of a priod information (the statis-
tic model is given in the form of a stochastic mecha-
nism, whereby the data are penerated and the under-
lving log-likelihood function cannot be given explic-
itly) (Chilingarian and Zazyan, 1990). A method of
the distribution mixture coefficient estimation was
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proposed, based on the Bayesian decision rules and
bootstrap replicas. The nonparametric probability
density estimates used in Bayesian decision tules
were obtained with the help of sets of **psendoex-
perimental” events obtained in Monte Carlo simula-
tions (training samples).

The normal approach to high energy physics data
analysis is to perform precise simulations of particle
collisions, determine the detector’s response to the
passage of the produced particles and to simulate the
secondary interactions and showers (Flugge, 1991},
But, if one is scarching for new, yet unseen phenom-
ena, the simulation can be misleading, and omnly
experimental information can prove the existence of
“new physics’”, Considering that the rale of interest=
ing events expected in colliders of the next genera-
tion and astrophysics experiments is negligible as
compared to noninteresting (background} events, we
can state that the reduction of the data volumes in
such a way, that the maximum sensitivity to the new
physics is preserved and the maximum immunity to
noise is achieved, is the key to the suwccessful analy-
sis (Mapelli, 1991),
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