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tative explanation of the exper iment . Under the con-
ditions of a l e c t u r e demonst ra t ion one can r e s t r i c t
oneself to the following explanation. The following
forces act on the surface of the uncharged film: a i r
p r e s s u r e within the segment bounded by the film d i -
r e c t e d outwards; a tmospher ic p r e s s u r e p a and the
p r e s s u r e ps due to the sur face tension of the film.
The p r e s s u r e p a and p s a r e d i rected towards the
i n t e r i o r of the segment. If the film is sufficiently thin
then the force of gravity may be neglected. The enu-
m e r a t e d p r e s s u r e s come into equi l ibr ium for a given
radius of the segment and this equil ibrium is stable '-2-'.

When the film is e lect r ica l ly charged then to the a l -
ready exist ing p r e s s u r e s t h e r e i s added the p r e s s u r e
Pe due to the ponderomotive forces which act s on the
external sur face of the film considered as a conductor.
The p r e s s u r e p e i s d i rected outwards and is equal to
27ГСГ2 where a i s the surface charge density. The e l e c -
t r o s t a t i c repuls ion due to <r and, consequently, p e is
g r e a t e r on the m o r e strongly protruding p a r t s of the
film than on i ts other p a r t s . Therefore , the p r e s s u r e
p e is maximum in the middle por t ions of the external
segments and these p a r t s of the film a r e s t re tched out
which leads to a further i n c r e a s e in the charge density
a at those points . However, as the segment is
s t re tched out the r a d i u s of curva ture R of its c e n t r a l
port ion is diminished, and this leads to an i n c r e a s e of
the p r e s s u r e p s = a / R w h e r e a is the coefficient of
surface tension. An i n c r e a s e in p s within c e r t a i n l i m -
its compensates for an i n c r e a s e in the p r e s s u r e p e .
There fore , the s t re tched-out por t ions of the charged
film a r e s o m e t i m e s able to r e t a i n the i r shape for fairly
long per iods of t ime before they a r e ruptured.

If the auditorium has a s o u r c e of c o m p r e s s e d a i r it
is eas i ly poss ib le to show the following var ia t ion of this
demonst ra t ion which can be descr ibed a s the " b o m -
b a r d m e n t " of a meta l l ic s p h e r e by soap bubbles.

A g la s s tube is provided with a p a p e r t ip on which
a r e wound s e v e r a l t u r n s of copper w i r e . The wi re is
connected to the grounded pole of the induction machine.
A meta l s p h e r e (or d i s c ) placed on an insulating stand
is connected to the ungrounded pole of the machine. The
g las s tube i s inser ted into a rubber tube connected to
the s o u r c e of c o m p r e s s e d a i r . Then the p a p e r t ip on
the g lass tube is lowered into the soap solution and a
weak s t r e a m of a i r is admitted into the tube. As the
open end of the horizontal ly held tube i s brought n e a r
to the s p h e r e soap bubbles a r e expelled from the tube
and projected towards the s p h e r e . Sufficiently l a r g e
bubbles a r e appreciably deformed under the action of
the ponderomotive forces as they approach the s p h e r e .
The s ize of the soap bubbles can be easi ly control led
by varying the r a t e of flow of a i r from the tube and the
dis tance between the tube and the s p h e r e .
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JTOR a s imple and cheap method of showing the addi-
tion of harmonic osci l lat ions one can uti l ize for the
osci l la tor a p iezoelement from a sound r e c o r d e r
(1 x 3.5 c m 2 in d i m e n s i o n s ) . The piezoelement is
attached to a board of d imensions 5 x 5 x 1 c m 3 . In
the s ide of th is board t h e r e is cut a depres s ion into
which a p iece of r u b b e r i s i n s e r t e d and t h e p i e z o -
e lement P is set on it. It is p r e s s e d against the r u b -
b e r by a thin s t r i p of wood held by two wood s c r e w s .
The leads from the piezoelement a r e connected to two
sockets . A double col lar С made of sheet i ron ( c o n -
sis t ing of two c o l l a r s soldered t o g e t h e r ) is placed on
the piezoelement. A s teel s t r i p V of length ~ 10 cm

cut from a watch spr ing (of width ~ 5 m m ) is inser ted
in the col lar . A smal l m i r r o r M is affixed near the
top of th is s t r i p in a so ldered holder ( o r the m i r r o r
is s imply glued to the s t r i p ) (Fig. 1).

About 100 V a r e applied to the piezoelement from
an audio osc i l la tor or from the ac power l ine. If an
audio osc i l l a tor i s used, then i ts frequency is var ied
until the resonance frequency is obtained at which the
amplitude of osci l lat ion of the s t r i p will be maximum.
If the voltage is obtained from the ac l ine, then r e s o -
nance is obtained by varying the length of the s t r i p
protruding from the col lar . In o r d e r to reduce the
frequency of natura l osci l lat ions one can attach to the
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strip a piece of plasticene etc. A second vibrator is
prepared in a similar manner.

The experiment itself is conducted in the following
manner: the bases of the vibrators are clamped in
holders with the strips held vertically. The apparatus
is assembled in accordance with Fig. 2. A narrow
light beam from the light source (arc lamp) is di-
rected by means of the condensing lens C, diaphragm
D and objective lens О onto the mirror of the first vi-
brator. The reflected beam must hit the mirror of the
second strip and then a rotating mirror M. From the
rotating mirror the beam is reflected to a screen. The
voltage is now applied to the first vibrator. With the
rotating mirror M at rest a vertical bright line must
be visible on the screen, and it is focussed by moving
the objective lens O. If the mirror is set in rotation,

a sinusoidal curve appears. If a voltage is now applied
to the second vibrator a picture of beats appears on the
screen as a result of a certain difference in the char-
acteristic frequencies of the two vibrators.

If the strip of the second vibrator is placed hori-
zontally and the rotating mirror is replaced by a sta-
tionary plane mirror, then we shall obtain on the
screen the result of adding two mutually perpendicular
harmonic oscillations—the simplest Lissajous figure.
In order to obtain Lissajous figures corresponding to
a frequency ratio different from unity it is convenient
to utilize the fact that the same vibrator will execute
strong oscillations with the exciting frequency being
twice, etc., higher than the fundamental resonance
frequency.

Translated by G. Volkoff
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A ,LN opinion is held that " i t is possible to demonstrate
the action of high resolution equipment only to a nar-
row circle of observers." M

It is shown in practice that if one utilizes glass
plates PI (used for checking gauge blocks) or PM
(used for checking micrometers)* then it is possible
without any great difficulty to prepare in a brief inter-
val of time a Fabry-Perot etalon. If for the light
source one utilizes a ShRD (SVDSh) quartz mercury
lamp of 500—1000 watts, then the interference pattern
is capable of being observed by a large auditorium.
Two such etalons have been prepared in the physics

*PI and PM plates can be obtained from the Ministry of
Higher and Secondary Education, U.S.S.R., for optico-mechanical
apparatus. They are used in any large metal working factory.

demonstration room of Tomsk University in 1962.
The plates for this piece of equipment are silvered

on their working side by evaporation in vacuo. The
layer should be translucent and should appear bluish
by transmitted light when held facing a window, and it
must not be very dense. If it is possible it would be
well to apply a multilayer dielectric coating with a
reflection coefficient of ~ 91% designed, for example,
for A. = 5461 A. But the first method is more easily
accessible, and is sufficiently good for a demonstra-
tion piece of equipment.

The frame for this piece of equipment is machined
from a piece of thick-wall tube or a rod in accordance
with Fig. 1. On the lower ring projection three points
of support (for example, bolts) are arranged at equal
distances and the lower glass plate is placed upon




