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THE HIGH VOLTAGE SPARK IN HIGH VACUUM.

By J. ImaTL

(Abstract)

In connection with a study of the insulation in high vacuum, the critical value of the
voltage sustained between the electrodes placed in the high vacuum has often been measured,
yet the mechanism of the phenomenon has not been made clear. The present investigation
has been made upon the following points :—(1) the influence of the residual gas, (2) the in-
fluence of the type and material of the electrode used, (3) the discharged electric current before
the vacuum breakdown, and (4) the influence of the ions and' electrons formed by the supple-

-

mentary discharges. The results are summarized as follows :

{1} Thé¢ vacuum breakdown voltage is not influenced by the residual gas under the
pressure range from 10— to 10~° mm Ilg.

1 (2) In vacuum breakdown, the anode i more affected by its type and material than is

! the cathode: (a) at the breakdown the charged bedies fiy from the anode to the cathode :
(b) when there exist projections of conductors or nonconductors on the surface of the electrode,
especially of the anode, the breakdown is caused by a very low voliage; (c) by a proper
treatment of the electrodes the breakdown voltage can be made higher. '

(3 1In such a high electric field as tre breakdown takes place. # (the yiell of the

; secondary clectron camsecl by ion impact) is scarcely changed, while 7 (the: yield of ions
caused by electron impact) shows a remarkable change. In the latter case, the value of 7
which is 0.4~L1x10™ before the breakdown, becomes 12 in the breakdown. This shows
how gieat an influence the anode exerts upon the breakdown.

{4} When electrons strike from outside into the space between the electrodes placed under

: such a high voltage as the bLreakdown takes place, i.e. when the flow of the field current of
. electrons is considlered to be much increased, the breake down voltare is not lowered. If,
however, ions strike into the space from outside, the breakdown takes place with a very low

voltage. From the above mentioned experiments the following conclusion is reached :

The inflluence of the field current of electrons does not take such an important part in
vacuum btéakdown as considered heretofore. The greatest cause of the yacuum breakdown
is to be attributed to the pasitive ions expelled from the anode. These positive ions are formed
from the adsorbed gas, the compounds on the surface, the easily evaporating impurities and

i the anode metal itself. The more easily the ions are expelled the lower is the breakdown

voltage.
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