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Iron meteorites have long exposure ages, typlcally 108-109 years, By comparling exposure ages based
on various palrs of cosmogenic nuclides one may test the constancy of the cosmlc ray flux over periods
corresponding to the half-lives of the radicactive Isotopes, from 106 to 109 y, ' Lipschutz et al. (Ref.
1) measured the 26A1 and noble gas contents of 10 iron meteorites., Calculated 26A1/21Ne ages agreed
with published #0k/%1K ages but not with 36C 1 /36Ar or 3%9ar/38Ar ages. In a similar study Hampe! and
Schaaffer (Ret. 2) tound that 360!/36ﬂr, 394r/38ar, and 26p1/21ne ages agreed among themselves but not
with #0K4lg ages. They concluded that the cosmic ray flux in the Inner solar system was 50% more
intense recently (<10 Ma B.P.) than In the more distant past.

The 50% differsnces In the 26A1/2lNe ages calculated by the two groups stem from two partially
compaensating factors: a deceptively small difference In a parameter of the age equations used (see Ref.
2) and what appears to be a systematic, 50-100% difference In the measured 26A1 contents. More
generally, a review of the literature (3) reveals few determinations of 26A1 In Irons and
wide scatter among them. In this unsefttlied situation we thought it would be useful to determine 2641 In
soma |ron meteor|tes by using accelerator mass spectrometry, an independent method that allows one to
measure the 264 presant In lass than one gram of an lIron; in contrast decay counting normally requires
at least 100 g ot matarial.

Experimental

We obtalned nine of the samples fthrough the courtesy of Or., H. Voshage; Dr. R. Schlotz sent us the
Mundrabilla trelllife. Voshage (4) summarizes the avallable rare gas and potassium IsoYope analyses.

All the meteorites but Mundrabilla had preatmospherlic masses estimated as less than 2x103 kg.

We isolated Al from 0.5~1.0 g samples by following procedures modified from those of Ref, 5. After
addition of 1.5 mg of AI13* carriler, dissolution of the sample In HNO3 and HCI, and cation exchange on
Dowex 50W-XB, Al was precipitated with NH3(aq) at pH 6.4, dissolved In a small portion ot 6M HCI, and
reprecipitated. The resulting solld was dissolved a second time and dlluted to a volume of 10,0 cm3
trom which we removed 0.5 cm3 to check yleld by atomlc absorption spectrophotometry: Ylelds ranged from
79 to 103%., We took 7.0 cm3 of each remalning solution, preclipitated Al(OH)y In a quartz tube, and
slowly ralsed the temperature to 700°C at which It remalned for 2 hr.

We Isolated Be from separate, |-g samples of the lrons, Samples were dissolved as above but In
the presence of 200 yg of Be carrler, evaporated to dryness, and subjected to our usual separation
procedures (6).

The accelerator mass spectrometry |s described In Ref. 7. The results appear In Table 1.

Comparisons with other Work

Excluding Picachao, the 10Be contants of Table 1 average 6.5 t 0.8 dpm/kg. The average for 5 small
falls analyzed by Chang and Wanke (B) Is 5,05 * 0.64 dpm/kg. The present results are higher by 25-30%.
Shedlovsky (see 3) glves the l0Ba content of Bogou as 6.86 * 0.20 dpm/kg In good agreement with our
result., Honda et al, (9) obtain !0Be contents for meteoritic metal rangling from 5 to 9 dpm/kg.

The 2641 production rate In lron meteorites depends on shlalding conditions, In order to compare
the results of Refs. 1 and 2 with our own we have plotted 26A| vs YHe/2lNe (Fig. 1). Included are
saveral finds known or assumed to have terrestrial ages short compared to the 26A1 halt-1lfe (0.72

Ma), Thelr exclusion would have a minimal effect on the discussion below. We have excluded from the
plot Skookum (Klondike) and Picacho becauss their 26A| contents fall well below the field defined by the
other data. We note that the errors In the “He/2lNe ratios of Fig. | may be appreclable. The reason Is
that the samples counted for 2671 were much larger than those analyzed for noble gases although the
avaragling of several sets of gas results may have helped in some cases. A second problem Is the
possible Inconsistency of the noble gas standards used In different laboratorles.

Inspection of Fig. | shows that our results occupy positions roughly Intermediate between those of
Refs. | and 2 with respect to both 26A| contents and “He/2lNe ratlos. Taken as a set the data follow an
expected trend: the 26a] contents decrease with Increasing YHe/2lNe ratio. Excluding only the outllers
Kayakent and N'Goureyma, we get 2B6A1 = (7,98 %+ 0.55)-(0.0201£0,0024)%He/21lNe with r = 0.92. The trend
should be regarded with some reserve because gliven the tendency toward groupling of data any significant
interlaboratory bias could strongly Influence the fit. Indeed, wherever direct comparisons are possible
-Treysa, Aroos, Kayakent, and Mundrabilla troilite - the 264| contents reported by Hampel and Schaefter
(2) seem consistently higher, up to twofold, than ours and those of Ref. 1.

Jerrestrial Ages
Picacho and Skookum have 26A1 contents that suggest long terrestrial ages. With 26A1 production

rates In these two lrons estimated from thelr respective "He/2lNe ratios and the linear equation above,
we arrive at terrestrial ages of 0.7 * 0.5 and 1.0 * 0.5 Ma. The latter age agrees well with one In
Raf. (B).

2641 /21 Ne Ages

The expression 511 x 21Ne/26a1 x R gives a 26A1/2lNe age. Hampel and Schaeffer (2) estimated the
parameter R as 0.38 from semi-empirical nuclear calculations. We can estimate R independently. A plot
of 21Ne/26A) vs Y1k/%0K exposure ages (4) should give a straight line through the origin with a slope
related tfo R (Fig. 2). The data from Reft. | give R = 0.37 + 0.02 (0.40 * 0.0Z without Arocos); those
from Ref. 2 and thls work yleld R = 0.50 * 0.02. The two values differ significantly and should not be
sensitive fo shielding effects.
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Concluslaons
Lonclus2ons

108 AND 26AL IN IRONS
Aylmer, D. et al.

1. For comparable shielding (200 < “He/2lNe < 300) we tind 26A1 contents and hence production rates In
Iron meteor|tes Intermediate between those of Refs. 1 and 2, l.e., in Tﬁe rangonz.iil.z dpm/kg.

2. Ages basad on the squation 511 x 21Ne/26A| x 0,38 are 25% lower than accepted 40k/41K ages.

3. The maximum 10ge production rate In Iron metorites and by Implication in the metal phases of stony
mateorltes appears to be at least 6.5 dpm/kg.
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. ] Meteoriter ik 264 10gec 4214
51 Ref. 1 7 tdpm/kg)

Bogou(lA) HV 2,210,538 7.30 285
Brownfleld(11D) H44 .3 3.11%0.56 6.33 235
Calico Rock(II1A) H70.2 3.20£0.47 T.55 254

Charlottel(iVa) GMHU 7.03 219
Kayakent(I11A) QAS 2.59%0.49 222
Mayerthorpe(lA) REF 2,36+0,36 5.21 294
Plcacho(l11A) H237.5 1.,18%+0,.25 5.83 283
Skookum( I1¥B) 81/ 0.82+0.14 286
Treysatll|B=an) M 2.95%0.37 5.75 252
Mundrabilla RS 6.,8%1.3

Trolllte(lR-an)

£ Falls underlined; classiflcations In paren=
theses; recovered masses <17 kg except
Mundrabilla. b. H=American Meteorite Labora-
tory; M=Max=-Planck Inst., Mainz (Dr. H.
; Wanke); GMNU=Geol. Mus. Harvard Unilv. (Dr. C.
0 1 | | ] Frondel); OAS=Prof. 0. Schaeffer; REF=Dr. R.E.
0 2 4 6 8 Folinsbee (Univ. Alberta) HV=Material Supplied
by Drs. J. ARnold and P,S$. Goel.; RS=Dr, R,
Schlotz (Max-Planck Inst., Heldelberg),

40K/ 41K uge (1080) ¢. Uncertainty 5-10%. d. Refs. 2 and 4,

4/21 = 4YHe/2lNe.
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