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The Probe Measurement of the Fluorescent Lamp (Continued )

By Junnosuke Nakamura
Central Laboratory, Hitachi, Ltd.

Abstract

In the previous issue, the writer reported on the characteristics of the
discharge space in a fluorescent lamp which is operated on D.C. The charac-
teristics of the A.C. discharge is discussed in this article.

In the capacity of an originator of the D.C. constant voltage method for
measuring A.C. characteristics, the writer introduces it in the first place.

The measurement the writer carried out with a 20 W fluorescent lamp,
under the conditions of the discharge current 0.36A and the ambient temperature
17~18°C, has yielded the following results:

(In the positive column)

(1) The density of electrons or ions varies periodically with the period of
half cycle and its time variation is similar to that of the discharge cur-
rent. Both random ion current and electron current vary in the same
way.

(2) The electron temperatures are, however, kept almost constant through-
out the period.

(3) Maximum values of the abov-ementioned quantities are nearly equal to
those of the D.C. discharge, their rough values being as follows: the
electron density 10''/cm?, the random ion current density a few hundred
#A/cm?, the random electron density 1.5A/cm? and the electron tem-
perature is 10°°K.

(In the neibourhood of the electrode)

(4) Each quantity corresponding to the above turns out larger than in the
case of the positive column, although it varies like (1) and (2).

(5) Near the anode, pulses appear in the probe current, and it shows that
the periodic ionization occurs there.

(As the special phenomenon)

(6) Itisobserved that the pulsed electron current flows into the earthed higher
potential probe. From this, it is considered that in the positive column,
there is an electron wave-motion which originates in the periodic ioniza-
ion near the anode and propagates to the cathode.
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