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LETTERS TO THE EDITOR

Rubin, U. S. Geological Survey Radiocarbon Laboratory, kindly
communicated to the writer. (See references 9 and 10.)

* H, Craig, Tellus (to be published).

W H. Craig, reference 5.

1 Benton, Estoque, and Dominitz, Science Report No. 1, Civil
Engineering Department, Johns Hopkins University, 1953
(unpublished),

2W, F, Libby, Science 123, 656 (1956); Proc. Nat. Acad. Sci,
42, 365 (1956). .

18 p_Morrison and J. Pine, Ann. N. Y, Acad, Sci. 62, 69 (1955).

¥ K. Mayne, Geochim. et Cosmochim. Acta 9, 174 (1956).

( “sg‘;)wlcr, Burbidge, and Burbidge, Astrophys. J. Suppl. 2, 167
1955).

18 M. Koshiba and M. Schein, Phys. Rev. 103, 1820 (1956).

17 Note added in proof.—The results of these calculations were
discussed with F. Begemann and W, F. Libby during the summer
of 1956; they now find that their recent data on the tritium
balance in the Mississippi Valley, taking into account outward
vapor transport of tritium as discussed above, indicate a produc-
tion rate over that area equal to the value calculated above for
North America. Recently J. Arnold has also concluded from con-
sideration of the present calculations that tritium is probably
being accreted from the sun.

Catalysis of Nucleaf Reactions
by v Mesons*

L. W. Arvazez, H. BRADNER, F. S. Crawzomp, Jr., J. A.
Crawrorp,t P, FALk-VArranT, M. L. Goop, J. D. Gow,
A, H, RosenreLp, F. Sormrrz, M. L. STEVENSON,
H. K. TicHo, anD R. D. Trirp
Radiation Laboralory, Universily of California, Berkeley, California
(Received December 17, 1956)

N the course of a recent experiment involving the
stopping of negative K mesons in a 10-inch liquid
hydrogen bubble chamber,! an interesting new reaction
was observed to take place. The chamber is traversed
by many more negative  mesons than K mesons, so that
in the last 75 000 photographs, approximately 2500 u—
decays at rest have been observed. In the same pictures,
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Fi1c. 1. Example of H-D reaction catalyzed by p~ meson. The
incident meson comes to rest, drifts as a neutral mesonic atom,
is ejected with 5.4 Mev by the H-D reaction, comes to rest again
after 1.7 cm, and decays.

“between- the last bubble of the primary track and the

first bubble of the secondary track. This gap is a real
effect, and not merely a statistical fluctuation in the
spacing of the bubbles, since in some cases the tracks
form a letter X (see Fig. 1), and in another case the
secondary track is parallel to the primary, but displaced
transversely by about 1 mm at the end of the primary.
These real gaps appear also (although perhaps less
frequently) between some otherwise normal-looking u~
endings and the subsequent decay electron; they are
thought to be the distance traveled by the small neutral
mesonic atom.® :

One may quickly dispose of the most obvious sug-

‘gestion that the events are #——u~—e~ decays. If, by

some unknown process, negative = mesons could decay
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Material U, Solubility neg ®  ngg (Hall)®
(eV)® 1/z @
Metals

Be 180£40 0.08 0.2£0.1 (0.21£0.04)
Mg 44040 0.11 3.0£0.5 1.8+0.4
Al 52050 0.26 3.0£0.6 31206
v 48060 0.04 2.120.5 (1.1x0.2)
Cr 32070 0.15 0.820.4 (0.20£0.04)
Mn 390350 0.12 1.2+0.3  (0.8%0.2)
Fe 460=60 0.06 1.720.4  (3.0206)
Co 64070 0.14 3.1£0.7  (1.7£0.3)
Ni 380=40 013 | 11202 1.1=0.2
Cu 370250 0.00 1.840.4 1.5+0.3
Zn 480430 013 J24+035 (1.3203)
Sr 21030 0.27 1.720.5
Nb 470+60 0.13 2.740.7  (1.3%0.3)
Mo 42050 0.12 1.920.5  (0.8%0.2)
Ru 215+30 0.18 0.4£0.1  (0.4£0.1)
Rh 23040 0.09 0.5%0.2  (1.7=04)
Pd R00=00 003 ] 6.3%1.3 1.120.2
Ag 330=10 0.13 1.3=0.3 1.2+0.3
Cd 360=40 0.18 1.920.4  (2.520.3)
In 52050 0.02 4.8%0.9
Sn 130£20 0.08 0.320.1
Sh 720£70 0.13 1122
Ba 49070 0.21 9.922.9
Ta 27030 0.13 0.9£0.2  (1.1£0.2)
W 25030 0.29 0.720.2  (0.8%0.2)
Re 23030 0.14 0.520.1  (0.3%0.1)
Ir 20040 0.23 0.4£0.2  (2.2%0.3)
Pt G/0=00 0.00 4.6=0.7 3.9+08
AU Z80=00 U.I% 0.9£0.3 1.5=0.3
Tl 55090 0.01 5.821.2  (T.4=153)
Pb 48050 0.04 4.320.9
Bi 540+60 0.12 6.9%=1.5
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