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In all nuclear spectroscopy experiments data are collected in the
form as they come from the source. It would be very difficult and
expensive to analyse such data in million-channel resolution.

A new technique is developed in which data from experiments
arefirst digitally transformed into a new form and then analysed?).
Digital transformation is applied on-line to each event (de-
scriptor). Passing through a transformation box, each descriptor
produces a pseudo-random address into which it is stored. Trans-
formation comprehends a scattered multidimensional physical

1. Introduction

In a multichannel analyser the input signal describing
an external event is expressed as a digital number which
we shall call a “descriptor”. In a conventional analyser
the descriptor defines the location in the memory at
which the “count” (number of occurrences of the de-
scriptor) is stored. Since the descriptor and the location
are identical, the acceptable range of descriptors is
defined by the size of the memory.

With increasing resolution of nuclear radiation de-
tectors and analogue to digital converters the full
range of descriptors may be very large. For example,
in three-dimensional spectroscopy the possible range

* This paper is the first part of a series “DIGITAL, ANALOG AND
TIME TRANSFORMATIONS OF RANDOM NUCLEAR DATA”.
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spectrum into a minimal space, enabling high speed, on-line,
multidimensional, million-channel spectrometry.

The paper describes the computer system, which operates as a
mega-channel, transformation mode analyser. Experiments with
areal and computer simulated spectra show a very short dead
time and high efficiency of the memory utilisation of the system.

Transformation can be realized by simple hardware between
ADC’s and computer, or as a part of a computer interrupt
routine. Both solutions are described.

may be 1000 x 1000 = 10° different type of descriptors
asking for a 10° channel analyser. In certain nuclear
physics and biology experiments, particularly those in-
volving coincident spectra, although the possible range
of descriptors is very great, the number of different de-
scriptors which actually occur during the experiment is
much smaller. A few such two-dimensional spectra,
displayed in a map form are shown in fig. 3. Such
spectra in 1000 x 1000 resolution have a range of 10°
possible descriptors, while only a few thousand of those
actually occur in experiments (for example in fig. 3a,
about 8000). If one uses a conventional multichannel
analyser for the measurement of such spectra, one must
provide a large memory (10° channels) of which only
a small percentage of locations would be useful, and all
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Fig. 1. Principles of conventional, associative and transformation mode analysis.
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