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COSMIC-RAY-PRODUCED KR IN CORE SAMPLES OF THE ST. SEVERIN METEORITE; 
B. ~aviellel, K. ~ a r t i ~  and G. ~imonoff l. ~CENBG, University of Bordeaux, 
France, 2~niversity of California, San Diego, La Jolla, California 92093. 

The production rates of cosmic-ray-produced nuclides in meteorites de- 
pend on the size of the meteoroid and the position within the body. In chon- 
drites, the shielding effects can be evaluated using the spallation 22~e/21~e 
ratios (1,2,3). Studies of cosmic-ray-produced nuclides in lunar rocks sug- 
gested another useful indicator of shielding--the spallation ratio 
(78~r/~~Kr), ( 4 , 5 ) .  This ratio further varies with the chemical composition, 
specifically the ratio Zr/Sr ( 4 , 6 ) .  The production rate for a given product 
nucleus from a given target element can be calculated by integrating over 
energy the product of the cosmic ray particle flux at a given depth and the 
cross-section for the production of the product from that target. The exci- 
tation functions for the production of Kr by spallation reactions of protons 
with targets of Rb, Sr, Y and Zr were discussed in detail by Regnier -- et al. 
(6,lO). For reactions induced by secondary neutrons, the proton-induced 
cross-sections have generally been used. 

We present data which show that a de th dependence is observed in the 
concentrations of 83~rc and in the (78Kr/g3Ki)c ratios in chondrites. The 
isotopic abundances of 83~rc in core samples of the St. Severin meteorite 
show a smooth dependence on depth in the core (Fig. 1). It has long been 
known that the production rate P21 of cosmic-ray-produced 2 1 ~ e c  in chondrites 
is dependent on shieldin (1,2,3), and it was recently argued that this is 
the case for spallation 58Ar(P38) in eucrites, in which case the degree of 
shielding can be quantified by the ratio (78~r/83~r)c (7). The St. Severin 
core data show that the production rate Pg3(0f 83~rc) is linearly correlated 
with the shielding parameter 78~r/83~r (Fig. 2). Since the Zr/Sr ratio in 
chondrites appears to be reasonably constant (8), the St. Severin data should 
be useful for chondrites in general. The depth dependence of the 8 3 ~ r  pro- 
duction rate P83 is given (in units of 10-12cm3s~~ g-l~a-l) by 

Pa3 = 0.0208 - 0.65 (78~r/83~r)c. 
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Fig.1: The concentrations of cosmic-ray-produced 8 3 ~ r c  (open 
circles) are shown versus depth of the studied samples in St. 
Severin core A 111. The filled squares indicate predicted 
abundances according to the Reedy-Arnold (9) model and a 2 1 ~ e  
exposure age of 16.8 Ma. 
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It is not clear whether the equation is appropriate for meteorites of varying 
size, but a shielding dependence is to be preferred to a constant P83 rate 
for chondrites. The above equation is appropriate at least for the range 0.14 
< (78~r/83~r)c < 0.23. A comparison between the measured and predicted pro- 
duction rates P83 shows that the agreement is satisfactory. The predicted 
83~rc yields (Fig. 1) are based on a 16.8 Ma exposure age of St. Severin, 
which in turn is based on the new lower P21 production rate (3). Therefore, 
it appears that our P83 and P21 rates yield similar age information. How- 
ever, the predicted profile is too flat, and it does not appropriately con- 
sider the increased production at larger depth, corresponding to the central 
region of the St. Severin core. The availability of a Kr shielding parameter 
may prove to be useful in delineating the exposure histories of chondrites, 
if spallatiop Kr data cn7 be obt7iqed with sufficient precision. 
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Fig. 2: The production rate P83 (of cosmic-ra produced 8 3 ~ r )  
is shown versus the shielding parameter (78Kr/BjKr)~ for 
samples from St. Severin. The correlation is linear in the 
range 0.14 < 7 8 ~ r / 8 3 ~ r  < 0.23. Data shown as filled squares 
are from Marti &. ( 4 ) .  
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