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TABLE II. Measurements on the scattering event.

+Particle
Measure-Q

ment+
Incident

K-particle
Scattered

K-particle (K')
Recoil

proton (P)

Dip angle
Projected angle
Range
Range (cor-

rected for dip)
Space angles

(computed)

+4.78 &0 33
00

po

—3.85' &0.2 7 o

38.9 &0.18
32.07 &0.54 mm

—1.04 &0.07
59.1 &0 34
2.427 +0.034 mm

32.21 +0.54 mm 2.427 +0.034 mm

38.80 &0.2 59.12' &0.35

0.590

measurements. The actual mass determination was
carried out by two independent methods.

a. From the scattered K par-ticle range and comserva

tioe of 1rarisverse momentum In th.—is method two sets
of the quantity Pz y&. are obtained for assumed E'-
particle mass values. (1) The quantity E& /3I& is a
function of the velocity of the E-particle only. Thus
from the measured value of EK we have obtained a set
of values of Prr Prr as a function of the mass of the
E-particle. (Curve A, Fig. 2.) (2) The momentum of
the scattered E'-particle (Prc 289.15&1.8——5 Mev/c) is
determined by transverse momentum balance from the
proton momentum (Fp=211.08+0.91 Mev/c) which
has been obtained from the proton range. Using this
momentum for the E-particle, another set of values of
pre. pic (=Prr /cVrcc) as a function of K-particle mass is
calculated. (Curve 8, Fig. 2.) The intersection of the
bands formed by curves A and 8, together with their re-
soective errors, gives the E-particle mass as 972&12 m, .

In passing from ranges to momenta we have used the
tables of Barkas and Young' which are based on
Vigneron's calculations. ' This method utilizes the range
and space angles of both outcoming particles and is

principally sensitive to the errors in the range measure-
ments. As two range measurements are used, uncer-
tainties in the range-energy relation and emulsion
composition tend to cancel out.

b. From the coeservatiorl, of eriergy arid momentum irI,
the scattering event. —In this method the E-particle mass
was expressed analytically in terms of the recoil proton
energy (from proton range) and the two space angles
only. The resulting mass is 984&79 ns, . The much
larger error inherent in this method is mainly due to
the very strong dependence on the error in the angular
measurement. The agreement between the two mass
determinations together with the coplanarity check.
and the absence of a recoil or electron at the scattering
center (Fig. 1) leads us to believe that our interpretation
of the event as a E-hydrogen scattering is correct.

We wish to thank Professor E. Segre for many
helpful discussions.

*This work was performed under the auspices of the U. S.
Atomic Energy Commission.' See for instance the summary by B. Rossi of the papers pre-
sented on this topic in the Proceedings of the Fifth Annual
Rochester Conference on High-Energy Physics (University of
Rochester Press, Rochester, to be published).

'Kerth, Stork, Birge, Haddock, and Whitehead, Bull. Am.
Phys. Soc. 30, No. 3, 41 (1955).

'A comparison between the momentum of the incoming par-
ticle as obtained from the magnetic momentum selection and from
the kinematics of the scattering event affords an additional check
on its identity as a E-particle. The incoming particle has a mo-
mentum oi 411&12Mev/c as de6ned by its Hp. After 5.16 cm of
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FIG. 2. A plot of p~ yE as a function of X-particle mass.
Curve A is based on the scattered X-particle range RIf. =32.21
mm. Curve 8 is based on the scattered E-particle momentum
Prc =289.15 Mev/c which is obtained from the recoil proton
range. The intersection of curves A and 8 together with their
error limits defines the X-particle mass as 972&12 ng, .The mass
of the v- meson M, is shown for comparison.

~'EW masses of the isotopes of light nuclei have
been of interest particularly to those working

with systematic studies. We wish to report that we
have experimentally determined that F" is heavy-
particle-stable and has a mass defect of 6.125~0.030
Mev or an atomic mass of 21.005703&0.000025 amu.
Alpha particles from the reaction 0"(t,n)N" were
used for the energy calibration. Excited states of F"
are indicated at 0.33, 1.11, 1.84, and 2.16 Mev. Masses
used in the calculations were taken from the review
article of Ajzenberg and Lauritsen. '
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