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In modern solar theory, the photospheric surface merely acts as an optical illusion.
Gases cannot support the existence of such a boundary. Conversely, the liquid metallic
hydrogen model supports the idea that the Sun has a distinct surface. Observational as-
tronomy continues to report increasingly precise measuresof solar radius and diameter.
Even the smallest temporal variations in these parameters would have profound impli-
cations relative to modeling the Sun and understanding climate fluctuations on Earth. A
review of the literature convincingly demonstrates that the solar body does indeed pos-
sess a measurable radius which provides, along with previous discussions (Robitaille
P.M. On the Presence of a Distinct Solar Surface: A Reply to Hervé Faye. Progr.
Phys., 2011, v. 3, 75–78.), the twenty-first line of evidence that the Sun is comprised of
condensed-matter.

But however difficult it may be for present theories to
account for the tenuity of the solar atmosphere im-
mediately above the photosphere, and however read-
ily the same fact may be accounted for by the theory
of Schmidt, it is certain that the observer who has
studied the structure of the Sun’s surface, and par-
ticularly the aspect of the spots and other markings
as they approach the limb, must feel convinced that
these forms actually occur at practically the same
level, that is, that the photosphere is an actual and
not an optical surface. Hence it is, no doubt, that
the theory is apt to be more favorably regarded by
mathematicians than by observers.

James Edward Keeler, 1895 [1]

James Edward Keeler was a distinguished observational as-
tronomer [2]. Along with George Ellery Hale, he had es-
tablishedThe Astrophysical Journalin 1895 [2]. In the first
volume of this journal, Keeler objected to Schmidt’s model
of a fully gaseous Sun whose surface merely represented an
optical illusion (see [3] for a full discussion). Hale echoed
Keeler’s objections stating,“As a theoretical discussion the
theory is interesting and valuable, but few observers of the
Sun will consider it capable of accounting for the varying
phenomena encountered in their investigations”[4]. Thus,
two of the greatest observational astronomers of the nine-
teenth century expressed serious reservations relative tothe
idea that the solar surface was illusionary.

Today, much effort continues to be focused on establish-
ing a proper value for the solar radius ( [5–12] and references
therein). Such reports constitute a clear sign that observa-
tional astronomers recognize, at least in practice, the exis-
tence of a distinct solar surface. In fact, the measurement of
the solar radius not only occupies amateur astronomers, as

they map the transits of Mercury and Venus [11,12], but also
attracts the attention of our helioseismologists [5–10]. This
is not solely because of the obvious implications for climate
change [9]. For theoretical solar physicists, any variation in
the dimensions of the Sun would have severe consequences
with respect to the gaseous models [5–10]. The latter would
be hard-pressed to account for fluctuations in radius. This
helps to account for the reassurance experienced when the
solar radius is perceived as constant [5–7].

Nonetheless, the solar radius has not definitively been es-
tablished as fixed. Values obtained in the past thirty years
range from 958′′.54± 0′′.12 to 960′′.62±0′′.02 (see [10] for
a complete table). In 1980, Irwin Shapiro argued that the so-
lar radius had not decreased over time [13]. Currently, these
issues cause little debate, though cyclical variations continue
to be gently questioned (see [10–13] and references therein).

Perhaps the most interesting aspect of solar radius deter-
minations remains the increased precision of the measure-
ments over the years. Emilio et al. estimate the solar radius
at 960′′.12± 0′′.09 [10]. This corresponds to 65 km for a ra-
dius of more than half a million kilometers (696,342 km) – an
error of better than 1 part in 10,000. Others report errors on
the order of 0′′.02 [10], a relatively tiny distance of less than
15 km – an error of only 2 parts in 100,000. This precision
argues strongly for a distinct solar surface and the existence
of a condensed solar body. It is inconceivable that a gaseous
Sun would be able to create such a defined “optical illusion”.
The gaseous solar models argue for smoothly varying density
changes, even in the region of the photosphere. As a result,
the extreme precision of the solar radius determinations inthe
visible range, along with previous arguments for a distinctso-
lar surface [3], constitute the twenty-first line of evidence that
the Sun is condensed matter.
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Additional Note

Chapman et al. [14] have recently reported variability in the
Sun’s diameter in association with the solar cycle. As previ-
ously mentioned, this is a topic of interest to many, though it
is only quietly pursued [15]. Variations in the solar diameter
with the activity cycle could produce changes in total solar
irradiance, beyond the effects produced by sunspots and fac-
ulae [16, 17]. While the question of varying solar radius has
not been resolved, such phenomena could be accounted for
by invoking exfoliative forces within the liquid metallic hy-
drogen model of the Sun [18]. Exfoliation would be charac-
terized by the production of gases within the condensed solar
structure, potential resulting in an expansion of the solarra-
dius. In sharp contrast, changes in radius remain essentially
insurmountable within the context of the gaseous models.
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This work is dedicated to my eldest son, Jacob.
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