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Determination of Cosmogenic Production Rates
of Be-10 and Be-7 in the Atmosphere from
Activity Measurements in Soil Layers
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(Z. Naturforsch. 23 a, 1221 [1968] ; received 6 July 1968)

The cosmogenic production rates of Be-10 and Be-7 in the
atmosphere have been derived from activity measurements of
the Be-isotopes in soils. The ratio of the spallation yields was
found to be Be-10/Be-7=0.7+0.3.

The ratio a of the spallation yields of Be-10 and
Be-7 produced in the atmosphere by cosmic rays can
be derived from activity measurements in soils when
we make use of some meteorological data. Earlier de-
terminations of a are based on spallation tests in target
materials 174, LaL and Perers® % reported a=0.55.
Starting with our experimental data on specific Be
activities in surface layers?, we derived the mean de-
position rate, D [em™2 year!]. From this we obtained
the production rates, P [cm™2 year™!], in the follow-
ing way:

(1) The Be-7 activity in soils was found to be 2.4
+0.4 dpm-cm~2 (Berlin, geomagnetic altitude 52° N,
1966). This agrees well with results computed from
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Zu den Auswahlregeln der internen Rotation
und Rotation bei vollstindig asymmetrischen
Molekiilen mit einem zweizéhligen
Hinderungspotential
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Die Molekiile, die in dieser Arbeit betrachtet wer-
den, bestehen aus zwei Teilen, die gegeneinander ro-
tieren (tordieren) konnen. Die interne Rotation sei

Be-7 activity measurements of rain-water samples in
1966 7. As is well known, the deposited Be-7 is washed
out from the troposphere, and its mean residence time
there is supposed to be 40 days 8.

Taking the tropospheric production rate as 1/3 of
the global rate, and the stratospheric addition of Be-7
to the tropospheric content as® (10 10)%, we obtain
P (Be-7) = (6.0 £1,6) - 10® atoms Be-7/cm? year.

(2) From the Be-10 activity found in (12,000
+2,000) years old limonite (near Hannover, geomag-
netic altitude 52° N) we calculated the deposition rate
as D(Be-10) = (6.311.4) -10® atoms Be-10/cm? year.
If we assume that cosmogenic Be-10 deposition shows
the same global altitude distribution as fall-out pro-
ducts do, the observed value at 52° N corresponds to
(1.5%0.2) ® times the mean global production rate.
Thus we obtain for the mean global production rate
P(Be-10) = (4.2%1.1) - 108 atoms Be-10/cm? year.

This is in good agreement with the results of McCor-
kiELL, Fireman and Lancway ® who found D (Be-10)
=(1.1£0.5) -10® atoms Be-10/cm? year in Greenland
ice. This deposition rate corresponds to a mean global
production rate of 4-10% atoms Be-10/cm? year, the re-
lation of LaL and Peters ® being used.

From (1) and (2) follows a=0.7% 0.3 for the spal-
lation yield ratio of Be-10/Be-7 in the atmosphere by
cosmic rays.
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durch ein zweizdhliges Potential behindert. Keiner der
beiden Molekiilteile besitze eine Symmetrieachse hoher
als Cy. AuBlerdem rotiere das Molekiil als Ganzes. In
dem Modell, das dem Hamilton-Operator zugrunde
liegt, werden beide Teile als starr angenommen. Das
Modell besitzt also nur einen internen Freiheitsgrad,
den der internen Rotation, und die drei duBeren Frei-
heitsgrade der Rotation. Die Behandlung schlieBt an
eine Arbeit von Quabe! an, der den Hamilton-Operator
fiir ein solches Molekiilmodell und seine Behandlung
nach Methoden der Storungsrechnung angab. Der be-
trachtete Molekiiltyp wurde von ihm in drei Formen
behandelt.

Klasse I  Beide Molekiilteile besitzen eine Coy-Sym-

metrie um die interne Rotationsachse.
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