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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 measures of 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 élé@ye. Progr.
Phys, 2011, v. 3, 75-78.), the twenty-first line of evidence that the Sun is comprised of
condensed-matter.

But ho""efverk?ﬁ‘:“'t it.mayf bre] for F;rese”t the‘r’]”es to they map the transits of Mercury and Venus [11, 12], but also

f‘nc;;:?; o;l;osetfk?:lt{\;ots eh:?eaggén;zﬁ’eveerfrén;_ attracts the attention of our helioseismologists [5—10]. This

, y P phere, is not solely because of the obvious implications for climate

ily the same fact may be accounted for by the theory h 91 Eor th ical sol hvsici o

of Schmidt, it is certain that the observer who has c a”ge [ ]'_ or theoretical solar physicists, any variation in

studied the structure of the Sun's surface, and par- th_e dimensions of the Sun would have severe consequences
with respect to the gaseous models [5-10]. The latter would

ticularly the aspect of the spots and other markings
as they approach the limb, must feel convinced that be hard-pressed to account for fluctuations in radius. This

these forms actually occur at practically the same helps to account for the reassurance experienced when the
level, that is, that the photosphere is an actual and solar radius is perceived as constant [5—7].

not an optical surface. Hence it is, no doubt, that Nonetheless, the solar radius has not definitively been es-
the theory is apt to be more favorably regarded by (gplished as fixed. Values obtained in the past thirty years

mathematicians than by observers. range from 958.54+ 0.12 to 960'.62=+ 0.02 (see [10] for

James Edward Keeler, 1895 [1]& complete table). In 1980, Irwin Shapiro argued that the so-
lar radius had not decreased over time [13]. Currently, these
James Edward Keeler was a distinguished observationaliasdes cause little debate, though cyclical variations continue
tronomer [2]. Along with George Ellery Hale, he had eg$o be gently questioned (see [10-13] and references therein).
tablishedThe Astrophysical Journah 1895 [2]. In the first Perhaps the most interesting aspect of solar radius deter-
volume of this journal, Keeler objected to Schmidt's modetinations remains the increased precision of the measure-
of a fully gaseous Sun whose surface merely representedvants over the years. Emilio et al. estimate the solar radius
optical illusion (see [3] for a full discussion). Hale echoealt 960’.12+ 0”.09 [10]. This corresponds to 65 km for a ra-
Keeler’'s objections statingAs a theoretical discussion thedius of more than half a million kilometers (696,342 km) —an
theory is interesting and valuable, but few observers of teeor of better than 1 part in 10,000. Others report errors on
Sun will consider it capable of accounting for the varyinthe order of 0.02 [10], a relatively tiny distance of less than
phenomena encountered in their investigatiof]. Thus, 15 km — an error of only 2 parts in 100,000. This precision
two of the greatest observational astronomers of the nimegues strongly for a distinct solar surface and the existence
teenth century expressed serious reservations relative toadha condensed solar body. It is inconceivable that a gaseous
idea that the solar surface was illusionary. Sun would be able to create such a defined “optical illusion”.
Today, much fort continues to be focused on establisiFhe gaseous solar models argue for smoothly varying density
ing a proper value for the solar radius ( [5-12] and referenadsnges, even in the region of the photosphere. As a result,
therein). Such reports constitute a clear sign that obsertlge extreme precision of the solar radius determinations in the
tional astronomers recognize, at least in practice, the exisible range, along with previous arguments for a distinct so-
tence of a distinct solar surface. In fact, the measurementasfsurface [3], constitute the twenty-first line of evidence that
the solar radius not only occupies amateur astronomersthresSun is condensed matter.
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