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Irradiances of spectral lines in mercury

pencil lamps

Joseph Reader, Craig J. Sansonetti, and J. Mervin Bridges

The irradiances of 37 spectral lines emitted by mercury poncil-Lype Inmps were mensured by comparison
with calibroted continuum sources, The lines span the regiom 230-590 nm. For the 14 mast
prominent lines the abaolute irrndiances should be useful for radiometric ealibrations ot an uncertrinly

level of ~15% [86% confidence).

The ratios of the irradiances for this same group of lines are

significontly more reprodueeible; they ahould be waeful at an uncertainty level of — 107,
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1. Introduction

One of the most common types of low-pressure Hg
discharge sources is the mercury pencil lamp. It
consists of a small U-shaped quartz tube filled with
natural Hg and Ar carrier gas and is operated in
gither an ac or a dc mode at a low current. Hg
pencil lamps are commonly used for alignment and
calibration of spectrometer systems in the visible
and UV regions, In an accompanying paper! accu-
rate wavelengths for 19 prominent spectral lines in a
commereial Hg pencil lamp are reported. In the
present paper we report the results of an investiga-
tion of the possibility of using Hg pencil lamps as
secondary radiometric standard sources in the vis-
ible and the UV. This possibility seemed promising
to us because the Hg vapor pressure in the lamp
depends only on the temperature of the envelope and
because the distribution of lines is well suited for
radiometry. Further, inasmuch as the envelope does
not react with the Hr and Ar gases in the lamp, there
should be no significant variation in lamp output
with age, except for a possible small reduction in
envelope transmission as a result of radiation effects.
The abilily to use the Hg pencil lamp as a radiomet-
ric source in the visible and the UV would be a great
convenience to the many users of these lamps.

Our primary purpose in the present work was to
study the relative irradianees for a group of promi-
nent Hg lines spanning the visible and near-UV
regions. In an earlier study, Childs® used a cali-
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brated UV meter to evaluate an ac-excited Hpg-penecil-
type lamp as an irradiance source at 254 nm. He
determined the irradiance and studied the radial
distribution of the radiation, the variation of irradi-
ance with the power-supply input voltage, and the
variation of irradiance with the temperature of the
lamp envelope. He also determined that 92% of
the {otal output of the lamp originated in the 254-nm
line by using a spectrophotometer to determine the
relative irradiances of 67 weaker lines. Qur results
for the irradiance ratios differ sipnificantly from
those reported by Childs. No clear comparison with
the earlior results is possible, however, inasmuch as
our operating conditions and measurement tech-
niques were significantly different and no uncertain-
ties were given by Childs for the ratios.

2. Exzperiment

Atotal of six Hg pencil lamps were supplied by Oriel
Instruments for this study.® They were selected by
Oriel from different production runs. The lamps
were operated in a de mode at a current of 15.00 %
0.01 mA, They were used in an open environment,
with no shield, at a room temperature of ~23 *C,
The air around the lamps was not subject to drafts.
The lamps were warmed up for ~30 min before a set
of measurements was started.

Of the six lamps studied, lamps 1, 2, and 3 had
been used previously for the wavelength measure-
ments described in the accompanying paper' and
had already been run for tens of hours. Lamps 4
and &6 were used to monitor the variation of irradi-
ance with running time.

Our measuremenls were made by comparing the
photomultiplier signals produced by individual spec-
tral lines in the Hg lamp with signals at the wave-






