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A M O N G the exper iments whose explanation required
allowance for the wave nature of micropar t ic les , a
prominent place is occupied by the Ramsauer experi-
ment (1921), in which the exceptional t ransparency of
heavy inert gases (Ar, Kr, Xe) to a beam of e lectrons of
energy lower than 1 eV was observed.

Whereas the class ical concepts call for the effective
scatter ing c r o s s section of an electron beam to decrease
monotonically with increasing electron velocity, the ex-
per iment has revealed a distinct minimum of scattering,
say at 0.7 eV in xenon. In spite of the small number of
demonstrat ions on atomic physics, this experiment,
insofar a s the author knows, i s not being demonstrated.
Yet by using a TG-3-0.1/1.3 or T G - l - O l / l . 3 thyratron,
which is filled with a krypton-xenon mixture, this
phenomenon can be easi ly demonstrated in l e c t u r e s .

The demonstration can be performed because of the
unique shape of the thyratron e lectrodes, which differs
from that in ordinary vacuum tubes (Fig. 1). In the fig-
u r e , 1 is the control grid of the thyratron, 8 a cylinder,
5 and 7 the f irst and second s c r e e n grids, 2 the cathode,
6, the anode, and 3 and 4 the filament.

By applying a sinusoidal voltage of approximate fre-
quency 2 kHz from a GZ-1 sound generator or equivalent
(it is important that the amplitude of the alternating
voltage be not l e s s than 10—15 V; the grid voltage must
not be too high, to avoid shock excitation of the gas
molecules), or else a sawtooth voltage from an oscillo-
scope sweep generator (say from an Orion EMG-1541
scope), we obtain a different distribution of the e lectron
current s to the anode and to the cylinder with the grids.
The l a r g e r the scatter ing experienced by the e lectrons
when interacting with the krypton and xenon molecules,
the smal ler the current to the anode, and vice versa .

Since the effective scattering c ross section is mini-
mal at an approximate accelerat ing voltage 0.7 V, the
current to the anode i s maximal in this case, and the
current d e c r e a s e s when the velocity and energy are fur-
ther increased within certain l imi t s .

The installation used for the demonstration is very
simple, and its d iagram is shown in Fig. 2. Here Τ is a
TG-1-0.1/1.3 thyratron, Rx = 10 kfi, R2 = 100 Ω , and EO
is an EO-7 oscil loscope. We note that the filament is fed
from three or four alkaline storage bat ter ies .

A s imi lar scheme was proposed irf1^ for use in
laboratory experiments for point-by-point plotting the
dependence of the anode current on the voltage and for
measuring the current in the anode circuit with a gal-
vanometer. Kukolich^1-1, however, merely confines him-
self to mentioning the feasibility of the demonstration.

The 2D21 thyratron used in1-1-1 is analogous to the Soviet
TG-3-0.1/1.3, and produces a much l e s s pronounced
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o s c i l l o g r a m t h a n t h e T G - 1 - 0 . 1 / 1 . 3 w e e m p l o y i n t h e

d e m o n s t r a t i o n . T o v e r i f y t h a t t h e o b s e r v e d a n o d e - c u r -

r e n t m a x i m u m ( a n d t h e m i n i m u m o f t h e i n t e r a c t i o n

c r o s s s e c t i o n ) i s i n d e e d d u e t o c o l l i s i o n s w i t h t h e h e a v y

i n e r t g a s m o l e c u l e s , t h e t h y r a t r o n i s c o o l e d w i t h l i q u i d

a i r . T h e f r e e z i n g d e c r e a s e s t h e g a s p r e s s u r e f r o m 0 . 0 5

t o 1 0 ~ 3 T o r r . T h e a n o d e c u r r e n t t h e n i n c r e a s e s p r a c -

t i c a l l y l i n e a r l y w i t h i n c r e a s i n g a c c e l e r a t i n g v o l t a g e .

T h e p i c t u r e o b t a i n e d o n t h e s c r e e n o f t h e E O - 7 o s c i l l o -

s c o p e i s s h o w n i n F i g . 3 .
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