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Comment on “Hydrogen Balmer-f and Balmer-y emission
profiles in an abnormal glow region of hydrogen plasma”

The authors of a recent paper [1] show experimental
results of hydrogen Balmer-f and -y line profiles, analysing
the dependences of those spectral lines on the fill pressure
of the plasma chamber and the discharge power.

According to the data given in that work the plasma
conditions were of order 10*' m~* for the electron density
and around 4000 K for electron temperature in the plasma,
depending on the fill pressure and input electrical power
(see Figs. 5 and 7 in Ref. [1]). The electron temperature was
obtained from the relative intensities of Hg and H, lines
and the electron density from the Stark width of the Hg
line. For this range of densities and temperatures the
Balmer-y line should have a width approximately twice the
width of the Balmer-B but this is not observed in their
experiment.

In order to do plasma diagnosis the authors of [1] must
assume that the plasma created between their electrodes
with 75mm diameter and separated by 60 mm is homo-
geneous and in thermodynamic equilibrium. Nothing
about this is discussed in the paper. In addition, the
authors state that the spectral resolution of their mono-
chromator is 0.01 nm, which would correspond to a few
percent of the widths of the lines showed in their Figs. 2
and 3.

Then, assuming that every required condition is checked
and according to the spectral resolution given by the
authors, one should expect reasonable profiles for the Hg
and H,, lines and not the profiles shown in their Figs. 2 and
3. Anyone who is not an expert on hydrogen lines could
check the quality of these profiles by comparing, for
example, Fig. 2 of [1] with Fig. 4.9 in page 111 of Ref. [2]
(given as Ref. [10] by the authors of Ref. [1]) This figure
corresponds to a Hp profile measured in an experiment
done in 1975, 31 years ago. Though the conditions of both
experiments are not exactly the same, that comparison
could serve as an index of quality of the measurements in
Ref [1]. Besides many other experimental as well as
theoretical Hg and H, profiles can be found easily in the
literature for wide ranges of both electron density and
temperature. See, for example, the data given in Refs.
[3-12]. It is evident that the profiles shown in Ref [1], as
well as all the physical discussion following them are
burdened by some grave experimental errors. Without
exactly knowing the details of the experimental arrange-
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ment, two sources seem to be the most probable causes of
those errors. On the one hand, a large apparatus function
(plus a possible optical aberration or alignment problem),
see for example [13], that would have given rise to a large
instrumental broadening. This effect would have blurred
the Stark characteristics of the measured profiles that
would justify the similarity of lines shown in Figs. 2 and 3
of [1]. On the other hand, a second possible cause would be
the existence of inhomogeneities in the plasma, which
would not be unusual considering the characteristics of the
electrodes employed.

It is apparent that the referees, who may not be experts
in this special area, have missed this point, which
unfortunately, does not enhance the reputation of the
journal. Unfortunately electronic submission has a large
part to play in this as papers are submitted by authors
without the usual careful consideration that hard copy
submission attracts. In addition authors are pushed by
their institutions to publish more and more (instead of
more and better) and their evaluations sometimes are based
upon ‘“‘quantity’” more than on “quality”. Science cannot
become just a “cut and paste” business.' The referees are
thus faced with an unreasonable increased load. The
authors are responsible for their work but the journals
are responsible for its publication. We must take these
points in mind or we are guilty of abandoning any hope of
improvement in the quality of Science.
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