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During the past 15 year period, Battelle NW Laboratory has maintained a 
continuing program of cosmogenic radionuclide analysis of freshly fallen 
meteorites. Meteorites have been obtained as quickly as possible after fa1 1 
largely through the efforts of the U.S. National Museum. One of the main 
goals of this work is an enhanced understanding of the effect of the eleven 
year sun spot cycle on the production rates of cosmogenic radionuclides. 
During the period 1967 to 1978, 24 meteorites were counted by nondestructive 
gamma ray spectrometry for a number of short and long lived radionuclides. 
Special attention was given to 2 2 ~ a ,  54~n, and 4 6 ~ c  with 2 6 ~ 1  used to provide 
a shielding correction. The normalized data appeared to correlate well with 
predicted production rates scaled against the Deep River Neutron Monitor. 
From this work spanning a full 1 1  year solar cycle, it was concluded that the 
data for these three is topes was consistent with a production rate variation 
of a factor of 2.5-3.(17 Confirmation of this effect required extension into 
the next solar cycle particularly the solar maximum period. The recent fall 
of the Wethersfield-1982 meteorite provided an excellent test of the earlier 
work. The meteorite fell on Nov. 8, 1982 placing it very close to the minimum 
in the Deep River Neutron Monitor count rate. It has been classified as an 
L6 chondrite. The entire 2704 gram main mass of the sample was placed on the 
multiparameter counters within one week of fall and counted for a total of 
9349 minutes. The sample was then counted for a total of 20059 minutes on an 
anti-coincidence shielded germanium diode. Following the counting, a mold 
was made of the meteorite and a series of radioisotope standard mockups 
prepared to calibrate both counting systems. 

The results obtained are shown in Table 1. The data for 2 2 ~ a  and 5 4 ~ n  is 
plotted in Fi ures 1 and 2 usin the same approach as described in Evans et 

5 a a1 . (1982). (18 In the case of Mn the data has been normalized to a measured 
Fe content of 21.3% (J.C. Laul, private communication). Also plotted on 
Figure 1 is previously unreported data for a 459 gm sample of Tuxtuac, an L6 
chondrite which fell Oct. 16, 1975 during the prolonged solar minimum. 
Neutron monitor data is not yet available for the two month period prior to 
the fa1 1 of Wetherfield 1982, consequently, no attempt was made at this time 
to plot the very short-1 ived isotope data against a predicted rate, however, 
preliminary indications are that it is in general relatively low as expected 
for the solar maximum period. This can be regarded as a good verification of 
the large solar modulation effect previously reported by Evans et a1 . (1982). 
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TABLE 1 

Activity in dpm/kg 
Wethersfield-1982 Tuxtuac 

55.9 - + 0.6 

64.6 - + 1.6 102 - + 4 
55 .O - + 1 .O 66 + 2 - 

5.9 - + 0.3 
12.3 - + 0.5 

31.1 - + 4.2 
48.0 - + 1 .O 

4.2 - + 0.4 

8.1 - + 0.6 

0.64+ 0.15 - 
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