target. A carbon rod was placed at the center of the target. It follows from
the table that, within the limits of experimental error, complete muon depolari-
zation at the precession frequency of the free muon is observed in He and Ne,
The asymmetry parameter obtained in the control experiment with carbon had the
expected value. Obviously, under the conditions of the performed experiment,
the depolarization cannot be ascribed to molecular effect or to chemical inter-
action of the mesic atom. It is more likely that the complete muon depolariza-
tion at the free-muon frequency offers evidence in favor of the paramagnetic de-
polarization mechanism in noble gases, but direct proof of this mechanism would
be the presence of residual polarization at the mesic-atom precession frequency.

The authors are grateful to Professor S.5. Gershtein for useful discusslons.
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We report here the results of investigations of the anomalous secondary
electron emission at high energies, as a function of the film thickness, of the
distance between the grid and the film, and of the potential of the drawing
grid.

Garwin and Edgecumbe [1] investigated the anomalous secondary electron
emission from friable KC1 films 25 W thick and of density 2%, at electron ener-
gies 100 - 1000 MeV, at a constant value of collector voltage. The charge was
produced by prior bombardment of the film with electrons having an energy 10
keV.

We have previously reported [2, 3] controllable secondary electron emis-
sion from a friable dielectric tc which a voltage is applied with the aid of
substrate electrodes and a control grid in contact with the friable film. These
investigations have shown that when the grid is in contact with the surfgce of
the friable dielectric, the emission takes place without an additional charge,
and acquires a controllable character, i.e., variation of the voltage of the
grid on the film surface causes a rapid change of the secondary-emission coef-
ficient.

To compare the character of the processes occurring in the emitters in the
case when a grid is placed on the surface of the dielectric film and in the case
when the grid is at some distance from the surface, we have 1lnvestigated the
emission characteristics of films with the grid at some distance from the sur-
face, i.e., under the conditions of [1], but at different values of the poten-
tial applied to the grid, and without first charging the film with transmitted
electrons.
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Fig. 1. Secondary electron emission vs. time of bombardment with a
beam of 50-MeV electrons. The grid potential relative to the sub-
strate is Vg = 260 V.

Fig. 2. Plot of ¢ vs. Vg for films of thickness 25 U (curve 1), 50 u

(2)y, 100 ¥ (3), and 170 ¥ (4). (The distance between the dielectric
surface and the grid is 150 u.) Curve 5 is for a film 170 u thick,
when the grid lies on the surface, while curve 6 1s for a film 170 u
thick and the gap between the film and the surface is 2 mm.

Obviously, when relativistic electrons pass through a dlelectric film, the
surface of the dielectric will become charged regardless of the value of o,
since the primary electrons pass through the film without any obstacle, and the
formation of the secondary-emlssion electrons causes positive charge to ac-
cumulate on the film surface. At definite values of the accelerator-beam cur-

- rent, the layer resistance, and the grid potential Vg, the surface charge can

rise to a value sufficient to produce anomalous emission. This can be seen
from Fig. 1, which shows a plot of the secondary-emission coefficient agalnst
the time of bombardment with 50-MeV electrons, for a film 170 u thick and a gap
of 2 mm. The growth at the start of the bombardment corresponds to the in-
creased surface charge from the primary electrons, and the plateau corresponds
to dynamic equilibrium between the processes of charging and charge leakage.
The results presented below were obtained in the region of the plateau of this
curve .

Figure 2 shows the emission characteristics for films of thickness 25, 50,
100, and 170 4. The gap between the grid and the surface was constant at 150 u.
It is seen from these curves that with increasing potential Vg the secondary-

emission coefficient o increases first relatively slowly, after which the curves
become steeper. The maximum values of the points on the plots correspond to

the pre-breakdown grid voltages, i.e., further increase of the grid voltage
produced breakdown in the film. When the voltage was decreased below the
breakdown value, the emission properties of the film were restored.

The presence of the processes of cascade formation and secondary-electron
absorption should result in the existence of an optimal thickness at which o 1is
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a maximum, It follows from Fig. 1 that the
tntns maximum value of 0 indeed depends on the film
thickness and its largest value, 32.5, occurs

?; at a thickness of 50 u.

08 The same figure shows the current-voltage
06 characteristics for films 170 u thick without
2,4 a gap and at a gap of 2 mm between the grid
2,2

1/E (em/V)+10-5 and the surface.

az-ég %; %7\\%; It is seen from the figure that all the
g4rh9 2,1 2,93 2,7 curves are similar in shape, but are shifted
05} in voltage relative to one another, owing to
2.8 the differences between the field intensities

in the films, and also because the potential
of the film surface cannot reach the grid po-
tential, and is always somewhat lower; the
difference between them increases with in-
creasing distance between the film and the
grid. :

Fig, 3. Plots of 1n 1n o =
£(1/E): trlangles - film
thickness 25 W, circles -
50 y, squares -~ 100 wu.

We have reduced the results assuming cas-
cade multiplication of the electrons in the
pores of the friable layer [4], in analogy with the multiplication in a gas dis-
charge. According to this theory, the dependence of 1n 1n ¢ on 1/E is a linear
function (E is the field intensity in the layer). The results of such a redue-
tion of the experimental curves are shown in Fig. 3. The plots are really _
straight lines, and the mean free paths calculated from them (Le = 1,1 x 10™*%

cm) agree within the limits of experimental error with the results of [4] as
well as with Garwin's results [5], assuming a linear dependence of the electron
free path on the density of the material.

Summarizing, we can conclude that the processes oceurring in KCl films in
contact with the grid and those separated from the grid are ldentical, i.e.,
the internal processes whereby secondary emission is produced in the films do
not depend on the method whereby the potential is produced on the surface of

the dielectric [6]. According to [4], however, O nax for a glven grid voltage

is obtained in the former case immediately after the beam is turned on, and in
the latter case after a prolonged time, which is obviously connected with the
time necessary to charge the film.

The authors are deeply grateful to A.I. Alikhan'yan for constant interest
in the work and for support, to A.T. Amatuni, G.M. Garibyan, and S.G. Matinyan
for useful discussions, and to N.Xh. Arutyunyan' and A.A. Mutafyan for help in
assembling and adjusting the apparatus, and to A. Barsegyan, R. Oganyan, and
R. Rashmatzhyan as well as the entire crew of the linear electron accelerator
of the Erevan Physics Institute for help with the work.
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