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In the liquid metallic hydrogen model of the Sun, the chropt@se is responsible for
the capture of atomic hydrogen in the solar atmosphere arel/@ntual re-entry onto
the photospheric surface (P.M. Robitaille. The Liquid Miadlydrogen Model of the
Sun and the Solar Atmosphere IV. On the Nature of the ChroherspProg. Phys.
2013, v. 3, L15-L.21). As for the corona, it representsfiude region containing both
gaseous plasma and condensed matter with elevated elefiiroty (P.M. Robitaille.
The Liquid Metallic Hydrogen Model of the Sun and the Solam&sphere V. On the
Nature of the CoronaProg. Phys. 2013, v. 3, L22-L25). Metallic hydrogen in the
corona is thought to enable the continual harvest of elestfiom the outer reaches
of the Sun, thereby preserving the neutrality of the solatybdThe rigid rotation of
the corona is fiered as the thirty-third line of evidence that the Sun is cagep of
condensed matter. Within the context of the gaseous moéigie &un, a 100 km thick
transition zone has been hypothesized to exist whereindehpes increase dramati-
cally from 10~1@ K. Such extreme transitional temperatures are not reatogalen
the trivial physical scale of the proposed transition zaneggion adopted to account
for the ultra-violet emission lines of ions such as C 1V, O#&vd SilV. In this work, it
will be argued that the transition zone does not exist. Rathe intermediate ionization
states observed in the solar atmosphere should be viewéa asdult of the simulta-
neous transfer of protons and electrons onto condenseddmslstructures, CHS. Line
emissions fromions such as C 1V, O IV, and SilV are likely tahe result of condensa-
tion reactions, manifesting the involvement of speciehagCH, SiHs, H;0" in the
synthesis of CHS in the chromosphere. In addition, giverptiesence of a true solar
surface at the level of the photosphere in the liquid methljidrogen model, it follows
that the great physical extent of the chromosphere is stggbdwy gas pressure, much
like the atmosphere of the Earth. This constitutes theytfiatirth line of evidence that
the Sun is comprised of condensed matter.

In order to explain the occurrence of the dark lines
in the solar spectrum, we must assume that the solar
atmosphere incloses a luminous nucleus, producing
a continuous spectrum, the brightness of which ex-
ceeds a certain limit. The most probable supposi-
tion which can be made respecting the Sun'’s consti-
tution is, that it consists of a solid or liquid nucleus,
heated to a temperature of the brightest whiteness,
surrounded by an atmosphere of somewhat lower
temperature.

Gustav Robert Kirchh, 1862 [1]

1 Introduction

Such extreme temperatures should have suggested long ago
that the methods utilized to infer coronal temperaturedccou
not be valid, given that the core of the Sun is believed to sus-
tain temperatures of only1.6x10” K [4, p. 9]. The claim that
temperatures in localized regions of the corona can be 1000
times higher than within the solar core, challenges reason.
Furthermore, by accepting elevated coronal temperatures,
proponents of the gaseous models must discount the contin-
uous emission of the K-corona as illusionary and produced
by the photosphere (see [2] for a completed discussion). The
continuous spectrum of the K-corona, devoid of Fraunhofer
lines, does closely replicate the emission of the photagphe
itself, but the spectrum reddens with elevation [2]. If this

If our current understanding of the solar atmosphere agpegfectrum was considered as generated by the corona, then the
strained, it is because the gaseous models of the Sen @pparent temperature of the outer solar atmosphere would be
no means, other than elevated temperatures, to accounfdpigher than that observed on the surface of the*Sun.

the presence of highly ionized ions in the corona [2].
a consequence, temperature values ranging from18! K

As

*Note that the apparent temperature of the photosph& 60 K), does
not manifest the true energy content of this region. Ratther,author has

have been inferred to exist in the solar atmosphere [3, §. 1 #Rimed that it reflects that amount of energy which is cariwithin the
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Should it be true that coronal apparent temperatures eneomosphere is a layer of only 2 or 3 thousand km thick-
no greater than photospheric values, then it is impossitiess which becomes visible near the start and end of a total
within the context of a gaseous Sun, to account for the preslipse. The chromosphere got its name from the prominent
ence of highly ionized ions (e.g. CaXVIl and FeXXIV [6yed emission of the &l line of neutral hydrogen at 6563
p.19]) in the corona. Devoid of condensed matter, the ofiyie chromosphere is a layer where the temperature rises from
possible means of generating such ions must rest on tempéwtospheric values of between 4000 and 6 000K to about
ature. As a result, despite the realization that the spectr@0 000K and where neutral hydrogen is still present. In the
of the K-corona implies that the corona is self-luminous amegion of a few 100 km thickness between the chromosphere
displays an apparent temperature no higher than that of &mel corona, called transition layer, hydrogen becomes ion-
photosphere [2], advocates of the gaseous models of the Bed and the temperature increases from 20000 to millions
have no choice but to postulate that coronal apparent tempéiK” [7, p. 232-233].
atures far exceed those of the solar surface. A. Bhatnagar outlines th&Between the upper layer of

Two problems come to the forefront relative to using el&e chromosphere and corona (although the demarcation is
vated temperatures to explain the presence of highly ionizet sharp) lies the ‘transition layer’, where the temperatu
species within the corona. First, extreme temperatures-(10ses very steeply, from about 25000 to 500000K in height
101K [3, p. 172]) must be assumed. Second, the continualigerence of just 1 000 kméxpanding the extent of the tran-
spectrum of the K-corona must be discounted as a byprodsition region by a factor of 10 [8, p. 32]. Conversely, Ppilj
of photospheric light which has been scattered in the sof@lman, and Landi emphasiZz®odel calculations indeed
atmosphere by relativistic electrons (see [2] for a conepletuggest that the transition zone is extremely thin, lesa tha
discussion). 100km”[6, p. 220].

Moreover, in order to account for the emission lines from Such dimensions on the Sun are essentially beyond the
ions such as CIV, OV, and SilV, gaseous models must #imit of reliable detection with current instrumentatiorhus,
corporate an extremely thin transition zone, whereby appiis interesting to highlight thatA growing corpus of obser-
ent temperatures rapidly rise from chromospheric to cdroiations, particularly those starting with the Skylab missi
values over the span of 100 km or less, as illustrated in Fig Shhowed that the transition zone has a much larger extent than

was indicated in the earlier models, leading to a revision of
107~ our ideas of its nature..[6, p. 210].

g Harold Zirin, in candid fashion, reminds his readers that
anyone with a ruler can establish that the chromosphere can
Corona attain elevations of at least 5000 km frona ldmissions [9].

He reports that, when viewed inal macrospicules can be
seen to extend to 20 000 km [9]. How can neutral hydrogen
be found at these heights, if the corona already reaches tem-
peratures of 19K just after the transition zone? If the corona
was at millions of degrees, neutral hydrogen should not be
104: found at 20 000 km, a region well within the coronal domain.
\/_/ The situation is aggravated by the realization thaj,H
C Chromosphere lines have been known to exist in the corona beyond 4.5R
103' T for more than fourty years [10]. This region extends beyond
102 10 10 10  the entire vertical range displayed in Fig. 1. Furthermore,
Height (km) Dermendjiev et al. report, from direct photographic visual
ization in Hy, that faint lines from neutral hydrogen can be
Fig. 1: Schematic representation of the temperature fiteiton in - observed far into the corona, causing the authors to pastula
the solar atmosphere displaying the pronounced increabe inan- how the corona could be ‘cooled’ to allow for the presence of
sition zone located at an elevation-a2 000 km (dashed line). Thisgch 3 line [11]. Yet, models of the solar atmosphere predict
figure is based on a discussion presented by Phillips, Feldaral ¢ eytral hydrogen should be absent at elevations beyond
Landi [6] and is an adaptation of their Fig. 1.1. 2000km, where temperatures approaching 10 000K already
result in the complete ionization of this element (see eay. T
o ble 4.6 in [12, p. 146-147]).
2 Temperature Stratification At the same time, highly ionized Fe lines (FeX—FeXIV)

In his chapter on the chromosphere and corona, P. UimschAéite been used to image the solar corona in great detail and

der states:While the corona extends to many solar radii théndicate that these species can be found at elevationsiwell i
ferior to the known locations of neutral hydrogen emission

vibrational degrees of freedom found in the photosphetticta[5]. lines [13-16]. Clearly, it is not possible for emission kne
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which, according to the gaseous models of the Sun, requdceibe. While the truth of the hypothesis has come more and
millions of degrees for formation (FeX—FeXIV) to be juxtamore to be taken for granted, it seems to us that the evidence
posed with H lines which are unable to withstand such tenin its favor is rather slight and certainly ingfcient to allow
peratures. The only solution rests in recognizing that ¢ine fits uncritical acceptance. We have already ...suggestat th
mation of highly ionized emission lines in the corona stentise hypothesis may be invalid for analyzing widths of hydro-
not from extreme temperatures, but from electrfimay [2]. gen and helium lines in quiescent prominences; in this paper
It should not be inferred that the outer atmosphere of the Sua present evidence for its possible failure in active flgye
maintains a temperature stratification whiclcreaseswith  events’[19].

increased distance away from the solar body. Though the discussion by flleries and Orrall cannot be
cited in its entirety, the authors go on to make the point that
3 On The Validity of Temperature Measurements the use of line width analysis could, in fact, leadiegative

In order to support the gaseous models, coronal tempemtﬁ?g]peratures' Furthermore, they clearly discount the- exis
ce of temperatures in the 500 000—1 000 000K range [19].

have been estimated using four key methods [17, p. 178—1488]! _ _ oL
1) doppler broadening of emission lines, 2) density gradien Despite J&eries and Orrall [19], today itis commonplace
in the corona, 3) radio brightness, and 4) ionization eqlfinfer temperatures from line widths and ascribe exges-
librium. All of these methods provide slightly féiéring an- SvVe line shapg dlstprtlotu) velocity. That.IS, if the line shape
swers [3, p. 165-166], but they share a common overarchipglistorted, either in the low (red) or high (blue) frequgnc
result: coronal temperatures are thought to be extremgly hirange, net velocities will be added (e.g. see Eq. 2.30 in [6])

In the end, careful analysis reveals that each of these methhich can help account for the distortion. Examples can be
is problematic. found throughout the astrophysical literature (e.g. [20])

The situation is complicated by the realization that, in
3.1 Doppler Broadening of Emission Lines addition to thermal fects, the line widths of atoms can be

) o altered by pressure, Stark, and electron broadening mecha-
Doppler broadening of emission lines (e.g. [6, p. 41-43], [1nisms [21, p. 202-233]. However, the derivation of tempera-

p.178-180], [18, p. 90-94]) has been used extensively 10 §@Ls from line widths in the solar atmosphere is much more

coronal temperatures. The broadening of an emission liggscarious than these considerations or the discussions fr
in this case, is assumed to be thermal in nature. The pr§Bferies and Orrall [19] might suggest.

lems of assigning temperatures with such methods are numer-~

. . ollisional line broadening with condensed matter could
ous. Zirin [17, p.178-180] outlines how separate eleme g

'&Irseatly impact the line widths under observation. Such line

peratures ﬁan ?f derived from sugh metgods. Il add tantly, by the extent of the interaction between any given el
More than fifty years ago, #feries and Orrall addresseq, ot and such objects. Furthermore, tight coupling between
the problem of (_)btaln_mg prominence temperatures by €fkseous atoms and condensed matter could dramaticatly alte
ploying spectral line W'dths,' statingf the brloelldenlng ISSUP- jine shapes outside thefects of velocity. In light of the evi-
posed due to thermal motions of the emitting atoms, thenyig, e for the presence of condensed matter in the corona [2],

the extent that the profiles are Gaussian, the hydrogen liggtemperature measurements from line widths should be re-
widths imply temperatures of over a hundred thousand %nsidered

grees and the metals of over five million degred®]. How-
ever, it is not possible to have neutral hydrogen present aéé Density Gradi
temperature of over a hundred thousand degrees, given thiat ensity Gradients
the element has been modeled as fully ionized 2000 K Density gradient approaches rely on the use of the white-
(see e.g. Table 4.6 in [12, p. 146-147]). light continuous spectrum observed in the corona [17, p~178
Jeferies and Orrall continuéTo avoid the necessity of 180] or chromosphere [22, p. 170-228]. Modern theory as-
considering such unacceptably high and discordant tempsumes that this spectrum has been produced by scattering
atures, the hypothesis is frequently made that the linedrogphotospheric light through the action of relativistic ¢teos,
ening is due both to thermal motions of atoms and to mabsreby enabling a temperature for the corona to be inferred
motions of small prominence elements having a Maxwelliflv, p.111-121]. The diculty with such an approach lies
distribution of velocities. One may, on this basis, complage in the assumption that the corona is not self-luminous and
widths of lines from two ions of veryffiirent atomic weights that its spectrum arises from photospheric light which must
to find a hypothetical “temperature,” J and “mean veloc- be scattered. However, if the corona is indeed self-lunsnou
ity &y. If the hypothesis is wrong,qTand &y will, in gen- and cool [2], as implied by the presence of neutral hydrogen
eral, bear no obvious relationship to the kinetic temperatueven up to 1.5R[10], then this entire line of reasoning must
or mean random-velocity fields which they are intended to dee re-evaluated.
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3.3 Radio Measurements important in the corona, resulting in a calculated tempeeat

Of the four methods for determining coronal temperaturé:'se,alr 2MK [17,’ p.184].
In 1966, Zirin had hoped that more UV data would soon

the final two are perhaps the weakest [17, p.178-180].  In

the end, radio measurements [18, p. 242—-247] should be é&%fava_”able t(_)_ ”fF the cloud (_)f mystery which surrounded
sidered with great caution, even though Professor Zirin Hggization equilibrium calculations [17, P 181__185]' act,
stated that they arhe most dependable data we hav]. the new data_ only added furthgr confusion. Thlrt.y years late
Radio data are highly dependent on the input variables (g, Would write,"One would think that observations of the
electron and ion density) which must be modeled in order3g/ar ultraviolet would solve many of the problems. How-
obtain brightness temperatures (e.g. see Table I in [9], [iazer, the mtensny of the_se lines was very much Iower_than ex
p.133-141], and [23]). All determinations of solar brighPeCted and to _th's day Images with a_de_quate reso_lut!on have
ness temperatures are inherently linked firiori knowledge "Nt been obtained. While the UV mimics the radio images,
of electron densities [22, p. 265] which can only be estimiatBr9ntening in the network, it is impossible to tell if it com
using modeling. .. it is evident that the quantities Jh) from the spicules or the magnetic regions at their base. The
and To(h) are too inextricably mixed to be seperately deriJines show a deep minimum in intermediate |0n|zapon stages
able from radio observations along¢12, p. 137]. Since radio of C, N, and_ Q.. and the brightness temperature in _the_ex-
models cannot disentangle electron density from briglstn&§Me ultraviolet scarcely exceeds 4 000 degrees. Thisgive
temperatures, they are often guided by results obtaine@ugﬁmarkable contradiction. Lines are observed of high ianiz

optical density gradient methods [22, p.266]. Direct melion stages suchas carbon 4, neon 5, oxygen 5, which are only

surements of electron density remain unavailable and thfymed at temperatures of 100000 degrees or more but with
retical values may not be accurate. brightness temperatures 20 times lef3]’ Nearly forty years

Radio measurements of brightness temperatures are gggr Professor Z'“n p_rodl_Jced h'S.CI"?‘SS'C text .[17].' calon
mperatures from ionization equilibrium are still viewesl

highly dependent on wavelength and scattering processes

e.g. [12, p.133-141], [22, p. 261-271], and [23]). Widefp© low[3.p.165-166]. o
conflicting data can be obtained (e.g. temperatures of only Th€ Proper discussion of ionization equilibrium is best
300000 at 1.6R[23]). In fact, radio observations appear tgeserved for a full treatment. However,fBce to state that

be the source of the most extreme temperature valugs 1f€thods which depend on the ionization equations are com-
1019K [17, p.128], while scientists remain confronted witlp!€X (see [24] for a partial review), involving knowledge of

addressing values as low a< ¥0obtained with such methodsWhether or not the region of interest can be considered to be

(see e.g. [12, p. 133-141] and [23]). As a result, it would fja local thermal equilibrium (LTE). E.A. Milne highlighted

imprudent to place an emphasis on coronal or chromosph at the exterior regipns of the Sun cannot be considered _to
temperatures obtained from radio measurements. adhere to LTE conditions [25, p. 81-83]. Even chromospheric

ionization processes depend on non-equilibrium treatsnent
[18, p-194-198], even if LTE methods continue to be used
(see [26] for a brief discussion). Unfortunately, the fluxes
It has already been established that ionization calcuiatie- associated with such processes remain largely unknown and
sultin models of the solar atmosphere which greatly underggmerous assumptions will be involved in extracting temper
timates the presence of neutral hydrogen in the corona. Cgfirres with such methods.
sequently, itis evident that temperatures derived fronZ®n |, the end, none of the methods utilized to extract coronal
tion equilibrium must be regarded with caution.  emperatures are reliable. Rather, any perceived agréemen
As a rule, coronal temperatures derived from ionizatigptween approaches is likely to be the result of the desire to
equilibrium tend to be too low to accomodatg the gaseays 5 reasonable temperature for the cororBach method
models of the Sun [17, p. 181]We must admit, however, contains enough latitude to permit conformity by altering t

that the ionization theory not only gives the wrong tempgfajye of those input parameters which can only be obtained
ature, but fails to account for the many stages of ionizatigiym theory.

observed in the corona. It is possible that temperature-vari

a_mons explam that fa_ct, we can only _Walt_for better ob_serva}l The Corona Revisited

tions of the line profiles of intermediate ions to confirm the

existence of temperatureffiirences. It is more likely thatProfessor Harold Zirin had suspected that there is some-
there is something erroneous in our basic concept of hdling erroneous in our basic concept of how ionization takes
ionization takes place; but so far, we do not know what thidace” [17, p.183]. However, given the belief that the Sun
is” [17, p.183]. Immediately after writing these lines, Prowvas a gas, no other plausible mechanism of formation could
fessor Zirin dfers what he believes to be the answer: recotme advanced. Today, the situation has changed dramatically
bination, a process whereby a single electron is capturedasya great deal of evidence is building that the Sun is con-
an ion leaving it in double excited state, could be much matensed matter (see [2,24,27-30] and references therein).

3.4 lonization Equilibrium
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For instance, it is now understood that the corona pdsr the presence and extent of the chromosphere. Zirin high-
sesses. .. a radially rigid rotation of 27.5 days synodic pe-lights,“It was clear that the apparent scale height of 1 000 km
riod from 2.5 R to >15R,” [3, p. 116]. This finding by Lewis far exceeded that in hydrostatic equilibrium. In modernggm
et al. [31] provides the thirty-third line of evidence thhet a convenient solution has been found — denial ... We cannot
Sun is comprised of condensed matter. The rigid rotationedplain the great height or the erroneous models ... While
the corona is highly suggestive that it possesses condensedels place this at 2000km, the data say 50[®]" If it
matter whose associated magnetic field lines are anchoreid anpossible for the gaseous models to properly account for
the level of the photosphere. Such a structure, if endowteé great height of the chromosphere, the cause is simple to
with a elevated electrorfianity [2], would provide an elegantunderstand. It is not possible for a gas to support itselt Bu
network for channeling electrons from the outer reachesrefative to structural support, gas pressure has beepadiin
the solar atmosphere onto the photospheric surface. THeisyhodern solar theory to explain why a gaseous Sun does not
corona should be viewed as being in direct contact with tbellapse on itself. However, such arguments have been dis-
photosphere. counted, precisely because a gaseous object cannot possess

In order to understand ionization states it is importafitie surfaces [33]. Without a support mechanism, a gaseous
to recognize that condensed matter controls the behavioSgh cannot exist [33].
the Sun. As previously stated [2], within the solar atmo- Conversely, within the context of a condensed solar body
sphere, atoms and ions are being stripped of their electr@gj, the Sun does not collapse upon itself because liquids
by metallic hydrogen present in the corona. Such a procggs solids are essentially incompressible. Furthermare, u
can help ensure that the solar body remains electrically nfke the case with the gaseous Sun, the chromosphere can
tral, as electrons are continually conducted back ontodhe fow be easily supported using gas pressure. This same mech-
lar surface from the far reaches of the corona. It is knowh thism is responsible for the support of the Earth’s atmasphe
the electrical conductivity of the corona is extremely hi8h (see [33] for a larger discussion). When a gaseous atom en-
p.174]. This is in accord with a condensed solar state, whigbunters a real surface, it reverses its course creating a ne
extends into the corona, even if gases are also presensin giward force. Such a mechanism provides a genuine means

region. of supporting the chromosphere and thereby constitutes the
thirty-fourth line of evidence that the Sun is condensedenat
5 The Chromosphere Revisited (see [2,24,27-30, 33] and references therein for the gthers

The author has already addressed the chromosphere in detail
as a region of hydrogen re-condensation, superimposedaonéh
corona in the lower portion of the solar atmosphere [28, 29].
He has suggested, that unlike the corona, the chromosphgiiin the gaseous models of the Sun, a transition zone has
is not composed of hydrogen in the metallic state. RathBeen conceived in order to account for the existence of ions
in the chromosphere, atomic and ionic hydrogen is interagfith intermediatdevels of ionization. Species such as C1V,
ing with other atoms to form hydrides [28, 29] which can b@ IV, and SilV come to mind in this regard. Since the in-
used to build condensed hydrogen structures (CHS). CHS gasity of all transition zone lines are low, modern models
then bring the harvested hydrogen back onto the solar syrfagmply create an extremely narrow region of the solar atmo-
perhaps using intergrannular lanes [28]. As such, the chgphere to account for this lack of signal, as illustratedigm F
mosphere overlaps with the corona. The two regions containNonetheless, C1V, OV, and SilV remain interesting, as
different types of material: metallic in the corona [2] and nothey could be created by stripping hydrides such as,CH
metallic in the chromosphere [28, 29]. Chromospheric matesO*, and SiH, of their hydrogen [28]. The vibrational sig-
rial will regain metallic properties once it enters the safa natures of these molecules (the C-H, O-H, and Si-H strejches
terior, where increased pressures can be used to re-sizeth@gve been observed on the Sun [34]. The author has already
metallic hydrogen [30]. suggested that the chromosphere is a region of hydrogen re-

The tremendous height, 5000 to 10 000 km, of the chrmendensation where hydrides play an important role [28, 29]
mosphere has posed a longstanding problem for the gasdbresnains reasonable to conclude that the transition zoas d
models of the Sun [3, p, 140-142]. Early chromospheric maglt exist. Rather, the ions which are currently associaidd w
els inferred a density scale height of only 150km [3, p. 14this region of the solar atmosphere are simply involved in
142]. McCrea [32] attempted to build additional scale heigthe transfer of multiple protons and electrons onto the con-
by suggesting that turbulent motions might provide addalo densed hydrogen structures, CHS, which constitute the chro
support for the chromosphere [3, p. 140-142]. Modern maatosphere. This region of the solar atmosphere therefoys pla
els have extended the theoretical treatment of the scajdthea vital role in preserving the mass of the Sun and ensurirtg tha
problem (see [26] for a brief discussion). But, still today, metallic hydrogen can eventually be re-synthesized witkin
remains dificult for the gaseous models of the Sun to accoduinterior.

The Transition Zone Revisited
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7 Conclusion 2.

Through a recent series of publications (most notably [2, 28
29]), the author has endeavored to alter our understanding
of the solar atmosphere. Rather than a chaotic assembly of

Robitaille P.M. The Liquid Metallic Hydrogen Model of tf&un and
the Solar Atmosphere V. On the nature of the cordpingr. Phys,
2013, v. 3, L22-L25.

Bhatnagar A. and Livingston W. Fundamentals of Solar gxgimy
(World Scientific Series in Astronomy and Astrophysics - .\&)|

gaseous plasma, the chromosphere and corona become théVorld Scientific, New Jersey, 2005.

site of both structure and function in the Sun. Such struc#
ture is dismissed by the gaseous models, whose advocate
prefer to speak of visualizintforce balance” [26], rather 5
than real objects. At the same time, the history observaB—
tional solar physics is replete with scientists, like Fathe- '
gelo Secchi, who believed that they were seeing real struc-
tures on the Sun [35, 36]. In a parallel line of reasoning, the.
gaseous models provide no true function, either for the-chro
mosphere or the corona. Conversely, in the liquid metallic
model, the corona harnesses electrons [2], the chromcnsphé‘r
condenses hydrogen atoms [28, 29]. In the corona, highly
ionized ions are produced when their parent atoms, or iong,
come into contact with metallic hydrogen which possesses
an elevated electronffanity. They are thereby stripped of 10.
their electrons [2]. The metallic hydrogen which is present
in the corona has been projected into the solar atmosphere
from its site of formation below the surface of the Sun [2].
Since condensed matter appears likely to exist in the corona
it is not tremendously hot, but maintains an apparent tem-
perature which decreases with elevation from the solar body
In the chromosphere, where non-metallic condensed hyd#g-
gen structures are formed, the ionization states reveiatied
emission lines are linked to key hydride based chemical pr&*
cesses [28, 29]. The transition zone does not exist. It serve
a purpose only in the context of the gaseous solar models.
Much has been advanced recently relative to the condenged
nature of the Sun [2,24,27-30, 33] and much remains to be
considered. In the end, given the ever mounting evidence
for condensed matter (see [2, 24, 27-30, 33] and referen(igs
therein), eventually the elegance and simplicity of thesdm
els will surely come to be recognized.
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