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Abstract

The intensity per stopped n~ of |An| = 2 pionic X-rays are observed
to have larger variations with atomic number Z than do the |an] = 1.

The 6 - 4 intensity has a well defined maximum at Z = 34 with a FWHM of
AZ ~ 10.
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Previous experiments which measured the Z-dependence of the yield
of mesonic X-rays include a comprehensive survey with kaons [1] and a
survey of the [An| = 1 transitions with pions [2]. The observed varia-
tions in the yields cannot be completely explained by the Z-dependence
of the Auger effect and/or the strong interaction. The depletion of
certain X-rays is presumably due to nuclear capture of the mesons from
low angular momentum states during early stages of the atomic cascade.
Theoretical predictions [3,4] of the population of the initial angular
momentum states of the meson at the time of atomic capture have treated
the electrons statistically. 1i.e. it has not yet been possible to
include the shell structure which is presumably necessary. However
empirical correlations of the intensity variations with atomic diame-
ter [5] and with the electron density in the outer part of the atom [6]
have been noted.

The intensities of the _>:_ = 1 X-rays may tend to be relatively
insensitive to the initial distribution of angular .aoam:n:a states for
the following reasons: in the early part of the cascade, there are many
large An transitions which tend to populate preferentially the circular
orbits, £ = n-1 [7]. Once in a circular orbit, a meson descends by a
series of An = A% = -] steps through more circular orbits. The popula-
tion of a circular orbit n,% is therefore approximately proportional to
the sum of the initial distribution over most angular momentum states
higher than this 2. Since the transitions between circular orbits
dominate the |An| = 1 X-rays, the latter tend to be insensitive to the
initial distribution.

|an| = 2 transition on the other hand, have only a small
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6-4 INTENSITY PER PION STOP,%.
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