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at Johns Hopkins; completed redeterminations
of the velocity of light by K. D. Froome, by E.
Bergstrand, and others, under way at the U. S.
National Bureau of Standards; a remarkably ac-
curate redetermination of y, the gyromagnetic
ratio of the proton, just completed by Bender and
Driscoll' at the U. S. National Bureau of Stand-
ards; redeterminations of the important trans-
fer constant, g, the acceleration due to gravity,
which exerts a frequently overlooked effect on
the measurement of many other constants. s Two
efforts by theoretical physicists' to derive the
complete correction terms for the effect of the
finite extension of the nuclear (proton) charge
and magnetic dipole distributions in the expres-
sion connecting e with the very accurately
measured hyperfine structure shift, hvH, in
hydrogen still leave the question in an unsatis-
factory state because of lack of knowledge of the
part played by the virtual meson field in per-
turbing the electric and magnetic interaction

between the electron and the proton in hydrogen.
Because of this array of new information which

promises to be. forthcoming in the next one or two
years we feel it would be premature at present to
make a complete new least-squares adjustment
accompanied with a long table of derived values
of constants and conversion factors. It seems
unlikely that any of the values as given in our
1955 tables will be modified seriously outside
the error measures (standard deviations) tabu-
lated in that adjustment. The changes will chiefly
permit giving the values with increased precision.
The information in this letter is discussed in
much greater detail in a recent paper, ' which
also gives a complete review of the entire pre-
sent experimental foundation of our knowledge of
the constants.
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The nuclear spin of 12.6-hr I"' has been meas-
ured by means of an atomic-beam magnetic-re-
sonance experiment and found to be 5. The ap-
paratus used to make this measurement. was
designed for the observation of the nuclear spins
and hyperfine structure of the radioactive halogen
isotopes and has been described elsewhere. '

The I' ' was produced in the Berkeley 60-inch
cyclotron by bombarding powdered tellurium
metal with 12-Mev protons, by the use of the
reaction Te"'(p, n)I"'. The radioactive iodine
was evaporated from the target material in an
electric furnace and collected upon a cooled
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platinum disk. The iodine was washed from the
disk with sodium hydroxide solution containing
sodium iodide carrier, and the mixture of radio-
active and natural iodine was precipitated in acid
solution by NaNo, oxidizing agent. After the
iodine was extracted into carbon disulfide con-
taining additional iodine carrier, the solution
was evaporated to dryness under vacuum and
introduced into the apparatus through a heated
platinum tube to dissociate the I, molecules to
iodine atoms. The beam was collected upon but-
tons previously sprayed with evaporated silver,
and then counted in continuous-flow methane
proportional counter s.

The nuclear spin of the radioactive sample was
measured by the method described in reference 1.
For normal ordering of the hyperfine levels in
atoms such as the halogens, with 'P» electronic
ground state, two "flop-in" resonances are ob-
servable at each value of the magnetic field. For
spin I & 1 these may be denoted as

n: (F=I+3/2, MF=-I+1/2)-( F=I.+3/2, MF ——-I-1/2),

P: (F=I+ 1/2, MF = -I+ 3/2) (F=I

Both resonances have been observed in I"' at
three different magnetic fields of 2.86, 8.56, and
14.24 gauss. Figur e 1 exhibits two typical re-
sonances obtained at a field of 8.56 gauss. Posi-
tive identification of the isotope was made by
means of its decay half-life, and by analysis of
its gamma-ray spectrum using a 100-channel
pulse -height analyzer.

The value of 5 for the nuclear spin of I." is
consistent with the single-particle shell model
of the nucleus. ~ The spins of I' 9 andI'", both
with an even number of neutrons, are known to be
'I/2. If in I'" the odd proton is assigned to the

1g7& 1eve 1 and the odd neutron to the 24, /, level,
Nordheim's weak rule applies, and the observed
spin results from a coupling of j„and j& to the
maximum permissible value. If on the other
hand the odd neutron is assigned to the neighbor-
ing 1h„& level, Nordheim's strong rule applies
and a spin of 2 can be expected. ' It is thus likely
that the odd neutron in I", as in ~Xe77 oc-
cupies the 2d„, level.

The authors wish to acknowledge the able as-
sistance of Mr. Larry M. Cohen and the coopera-
tion of the Radiation Laboratory Chemistry De-

+1/2 MF I+1/2) partment and the Health Chemistry Division dur-
ing the performance of this work.
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LEVEL INVERSION IN THE HYPERFINE
STRUCTURE OF BROMINE -76.
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FIG. 1. Spin 5(0.) and 5(P ) resonances in I 0.

In the course of an investigation of 17-hr Br7'
by the method of atomic beams, it has been es-
tablished that the ratio of the nuclear electric
quadrupole and magnetic dipole interaction con-
stants is such that the zero-field hyperfine levels
do not occur in normal order.

The nuclear spin of Br" is 1.' The electronic


