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Velocity Distributions in Potassium and Thallium Atomic Beams™f}
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A high-resolution, high-intensity, spiral velocity selector has been designed for the study of the velocity
distributions of the components of atomic and molecular beams. It has been found possible to design oven
slits which closely approximate the ideal aperture of kinetic theory. An analysis has been made of the
velocity distributions in beams of potassium and thallium over a range of velocity from 0.3 to 2.5 times the
most probable velocity in the oven. The agreement between the observed distribution and that deduced,

on the basis of the assumptions that the distribution in the oven is Maxwellian and that the aperture is ideal,
is very good.
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I'16. 2. Schematic diagram of the apparatus designed
to measure velocity distributions.
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Fic. 4. Typical potassium velocity distributions. The vapor Fic. 5. Typical thallium velocity distributions. The data were
pressures in the ovens are given in Table II. Run 31 was made taken with thin oven slits at vapor pressures given in Table II.

with thick oven slits and runs 57 and 60 with thin slits.

TasLE 1I. Experimental conditions and results
for measured velocity distributions.

Velocity of Imax

= N 1 Oven in m/sec
Jﬁa J v_ 1 Tempera- pressure From From
x X ture in mm of oven exp

Beam Run deg K mercury temp distr

K 57 1662  45X10° 62842 63043

L/—Z' \I\ K 60 54443 1.2X 101 678+3 0679+3
% K 31 48942 1.4X 102 644+2 68243

Tl 99 R70+4 3.2X%10-3 3761 37622

T] 97 04443 2.1X10°2 3024-1 3952
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