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The Probe Measurement of the Fluorescent Lamp

By Jun’nosuke Nakamura

Central Research Laboratory, Hitachi, Ltd.

Abstract

From an electrical point of view the fluorescent lamp may be defined as a lamp
that utilizes a discharge phenomenon occurring in a mixed gas consisting of argon
gas and mercury vapor. Although there is still much to be known about the
fundamental characteristics of such a discharge, the writer began his study with the
characteristics of the charged particles in the space of discharge, measuring them
by means of the floating double probe method. The experiment was carried out with
a 20 W fluorescent lamp with the outside diameter of 38 mm, varying the current
over the range of 0.1~0.3 A. The ambient temperature was kept at 27°C throughout
the measurement.

The results may be listed briefly as follows:

(1) The electron temperature was (7~9) X10*°K in the positive column.

(2) The electron density was equal to the ion density.

(3) Both the electron density and the ion density were almost proportional to
the discharge current.

(4) The random electron current density was also in proportion to the discharge
current.

(5) The wall potential was about 5V lower than the plasma potential there.

(6) The axial distribution of the above-mentioned states was uniform every-
where except in the neighborhood of the electrodes.

(7) In the neighborhood of the electrode, each of the above quantities was
turned out larger than found to be in the positive column.

In addition to the above research work, the writer is expecting to be able to

publish his study on the A.C. discharge characteristics later on.
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