
Table 2. Recommended Wavelengths (Air) and Wave Numbers
(Vacuum) for Selected Hg Spectral Lines Emitted by Pencil-Type Lamps

aIntensities are relative values based on irradiance values from Ref. 1
with the intensity of 436 nm set arbitrarily to 10,000.

bThe wavelength uncertainty is 0.0001 nm, with the exception of that of
the 434.7506-nm line (see text).

5. Discussion

Precise wavelength measurements for natural Hg have
previously been reported by Burns et al.7 Comparison of our
results with the earlier values shows significant deviations.
All lines from the pencil lamps are shifted to the red by an
average of 0.00068(32) nm with respect to the Fabry-Perot
measurements by Burns et al.7 It is not clear whether this
shift represents a real difference between the pencil lamps
and the positive column source used in Ref. 7 or whether it
is a result of measurement of weakly exposed, partially
resolved line profiles by Burns et al.7

We have also compared the pencil-lamp results with our
measurements of the Hg lines in the natural-Hg electrodeless
discharge lamp. For this

Table 3. Comparison of 198Hg Wavelengths Derived from Our
High-Resolution Fourier-Transform Spectrum of a Natural-Mg
Electrodeless Lamp with the Results Obtained by Kaufmana

Vacuum Wavelength (nm)_ Deviation
This Studyb Kaufmanc     (nm)

546.227060 546.227063 -0.000003
407.898902 407.898940 -0.000038
404.771464 404.771469 -0.000005
435.975227 435.975257 -0.000030

     aRef. 4.
bDerived from the fully resolved, hyperfine-structure components of

199Hg by use of intervals measured by Blaise and Chantrel.6
cCalculated from the optimized energy levels for 198Hg in a lamp with a

pressure of 400 Pa (3 Torr) Ar.4

comparison the high-resolution spectrum of the electrodeless
lamp was degraded to a resolution of 1.0 cm-1 by convolution
with a Gaussian as was done for the pencil lamps. Again the
pencil-lamp wavelengths were found to be consistently shifted
to the red, in this case by an average of 0.00054(25) nm. On
the basis of the pressure shifts measured by Kaufman,4 a shift
of this size is too large to be explained by the Ar pressure in
the pencil lamps. The shift may be attributable to a higher
pressure of Hg in the pencil lamps, which operate at a
significantly higher temperature than the electrodeless lamp.
In any event, our present results represent the Hg wavelengths
as emitted by the pencil lamps and should not be applied to
other types of low pressure Hg lamps if an accuracy higher
than 0.001 nm is required.

We note that wavelengths emitted by the pencil lamps at
different discharge currents or with ac excitation may differ
slightly from those obtained in this work. We thus
recommend that, if these lamps are used in applications for
which accuracies of better than 0.0005 nm are required, our
experimental conditions should be carefully reproduced.

6. Conclusion

In summary, we have made precise measurements of the Hg
lines emitted from three Hg-Ar pencil lamps. With the
exception of the 434.7-nm line, the wavelengths are
consistent for the three lamps observed, and the values we
present should be useful as wavelength standards at the level
of 0.0001 nm for instruments with resolving powers of less
than 17 000.

We thank Bruce Pulliam for making available his
spectrum-measuring and spectrum-analysis software, for
modifying it to better meet the needs of our ongoing Hg
observations, and for coming to the National Institute of
Standards and Technology to install and test it on our
computers.
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