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The chemical composition of cosmic ray nuclei with 3<Z<^28 between ̂ 100 
MeV/nuc and a few hundred GeV/nuc are compared with a consistent set 
of propagation calculations. These include the effects of spallation 
(energy-dependent cross sections are used), escape and ionization loss 
in the interstellar medium and deceleration in the solar cavity. This 
has enabled a consistent study of the cosmic ray pathlength distribution 
to be made over this entire energy range. Details of the propagation 
calculation are left to a forthcoming paper. 

It has been generally believed that the composition was best explained 
by a pathlength distribution (PLD) with an absence of short pathlengths 
(e.g. Shapiro et al., 1973). In an attempt to explain this truncated 
shape of the PLD, several models have been advanced. Simon (1977) 
has considered the "two-zone" models or "nested leaky box" models of 
Cowsik and Wilson (1973, 1975) and shown that in these cases the PLD is 
the convolution of two exponential distributions. The distribution is 
uniquely defined by two parameters: the mean pathlength in the source 
region A s, and the mean pathlength in the galaxy A D (the mean escape 
length is \e = A s+Ab, and the ratio A S/A D determines the shape of the 
distribution). 

We have used observed and predicted (Be+B)/C and B/C ratios to obtain 
A e. Below 2 GeV/nuc we find A e = 7 g/cm 2 for an exponential PLD 
(A S/A D = 0) and 5.3 g/cm 2 for A S/A D = 0.5 (the most extreme two-zone 
model). Above 2 GeV/nuc A e decreases as E~0.4±0.1 (Ormes and Freier, 
1978). These values are for an ISM comprising 90%H and 10% He by number 

We have calculated the ratio of Iron secondaries (21<Z<25) to Fe and 
(Be+B)/Cas a function of energy for these two cases. The predictions 
are shown in the figure where we also show the effect of varying the 
amount of solar modulation. The predictions for the (21<Z<25)/Fe ratio 
may be compared with a survey of the experimental results shown in the 
figure. From this comparison, it appears that there is no need to 
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invoke a truncated PLD to explain the'observed ratio. The data are 
consistent with the predictions for the exponential PLD; however, be­
cause of the large amount of scatter between data points, we cannot 
rule out the possibility of small values of A S / A D . 
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VARIATION OF (Be+B)/C AND (21-25)/Fe WITH ENERGY. M, Maehl et al., 
1977; L, Lund et al., 1975; F, Freier et al., 1979; B. Benegas et al., 
1975; S. Scarlett et al., 1978; K. Koch, 1980, preliminary HEAO-C data; 
• , Lezniak and Webber, 1978; O , Israel et al. , 1979; CI 11] , Garcia-
Munoz et al., 1977; C Z D , Garcia-Munoz et al., 1979. 
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