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Abstract: Since 2007 to 2013 GJ-581d and GJ-581g have been two of the
most controversial exoplanets known. In 2009 and in 2011 data was revised
on GJ-581d and it was estimated to be warmer than previously thought, and
likely had one or more oceans upon its surface. However, in 2012 the existence
of GJ-581d came into question, and the existence of especially GJ-581g was
considered to be just an illusion and new claims proposed that GJ-581g did
not exist. The aims are to re-examine some of the current known data on
GJ-581d and GJ-581g and provide new data and evidence regarding not only
regarding GJ-581d, but to also help determine if GJ-581g exists or not.
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1 Introduction and Background

1.1 Considering The Known Data About Gliese 581g

Gliese 581, is another known name for also the same star system known
as GJ-581. In 2005, Bonfils [6] published his paper proposing the detection
of Gliese 581b. In 2007, Udry [29] reported the detections of Gliese 581c of
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5M⊕ and Gliese 581d at an estimated 5-6M⊕. In 2009, Mayor [16] reported
the detection of Gliese 581e as the smallest exoplanet discovered as of yet.

All of these exoplanets were detected the radial velocity (RV) method using
the famous HARPS spectrograph. It was determined the Gliese 581 star sys-
tem consisted of four exoplanets being Gliese 581e, Gliese 581b, Gliese 581c
and Gliese 581d. In 2010, Vogt [31] reported detecting two additional new
exoplanets named Gliese 581g and Gliese 581f. Gliese 581g was estimated
to be equal to about 3M⊕. In the detection of Gliese 581g the HARPS and
Keck data sets were both used to detect these potential exoplanets. However,
greater debate and controversy arose when in 2011 Gregory [12] was uncer-
tain and not clear if the Gliese 581g existed or not. His analysis seemed to
have diagnosing problems through his Bayesian amplitude noise harmonics
analysis.

This seems to have occurred when implementing the determining red noise
amplitude measurements when applying the Bayesian methodology to the
circular orbital variations compared to those of eccentrically elliptical type
orbits, the analysis of noise could not be depended upon. This was especially
true when Gregory [12] applied the same on modeling applications as well.
However, a comparison of a corrected filter to have the Bayesian method of
application was claimed to have made a difference. Based upon a previous
paper also written by this was modified in 2010 by Gregory and Fischer [13]
was used on modeling. This filter was supposed to also been used to make the
application of the Bayesian methodology more sensitive to noise harmonics,
that would be sensitive to the low and high amplitude harmonics expressed
in the orbits of either an exoplanet when it would either be in a low or high
eccentricity orbit. However, this was strictly only applicable to occasional
modeling conditions.

In the center of Figure 1 is a large star named HD-3651 that is about 36
light years (LY) from Earth. In 2003 the ESO discovered that HD-3651 had
an exoplanet less massive than Saturn. However, in 2006 a brown dwarf star
(shown within the circle) named HD-3651b was also shown to be orbiting
HD-3651, in its own orbital path in this same solar system. Just like the
previous exoplanet a little smaller than Saturn. According to Shiga [20],
three important discoveries were made concerning the HD-3651 star system
conditions. First, it was discovered that the orbit of HD-3651’s exoplanet did
not have a circular, near, circular, or elliptical type orbit. The exoplanets
orbit was irregular, stretched, and elongated. More egg-shaped. Second it
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Figure 1: View of HD-3651 (Source: ESO and Ronald Stewart)

was again discovered this egg-shaped-like orbit not only affected the orbital
path of the earlier discovered exoplanet, but also the brown dwarf star known
HD-3651b as well. Third, a new fourth type of orbital status applies to
exoplanets within any star system, including Gliese 581.

So, The New Scientist article [20] shows that instead of just three previ-
ously known circular, near-circular, and elliptical orbits, (a new fourth orbit
was not known before), could exist in a star system affecting its exoplanets.
However, the imaging evidence shows a second companion star could exist
in any star system with its orbit affected as well. The New Scientist article
[20] shows a small star could go undetected, just as an exoplanet could in go
undetected with any star system in like manner, including Gliese 581.

This provides new evidence that exoplanets could have four types of or-
bital path systems instead of just three of them. Being a circular, near
circular, elliptical, or irregular orbit. What should be learned from this,
is that exoplanets could have a fourth stretched irregular elongated orbital
path. Therefore, when taking this factor into account and when considering
the two papers by Gregory [12] and [13] and in their Bayesian re-analysis
of the exoplanets in the Gliese 581 star system, their re-analysis is flawed
and erroneous. When using the Bayesian methodology to calculate and esti-
mate uncertainties about the existence of possibly Gliese 581d and especially
Gliese 581g. Because they had not factored into their Bayesian re-analysis
that exoplanets in the Gliese 581 star system could also be affected by a new
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type of fourth orbit. Which could affect any of the exoplanets in Gliese 581
star. This is especially important when considering a fourth type of orbit
could also affect Gliese 581d and Gliese 581g in the Habitable Zone (HZ).

1.2 Bayesian Re-Analysis of Gliese 581g

Other evidence within the papers by Gregory [12] [13] is that they discuss
in their papers is mentioned under subsection 4.3 entitled: ”Four Planet
Model”, and also according to Figure 121.

The paragraph continues to elaborate that the 4 planet model, Gliese 581d
shows a very close 66.9 day orbital period. Which is very close to when Udry
[29] corrected his original estimate of Gliese 581d having an 82 day orbital pe-
riod down to a 67 day orbital period around its parent star instead. Whereas
Gliese 581g’s orbit was later estimated to be between a 34.0-36.0 day orbital.
Again being consistent, and in extreme close estimations to Vogt’s [31], esti-
mations reported in his paper. Therefore, Gregory [13] could not have such
close estimations to Udry’s [29] estimations of Gliese 581d’s orbit being at a
67.0 orbital cycle. When considering Gregory’s [12] estimate based upon his
models that Gliese 581d had a 66.9 day orbit compared to Udry’s [29] revised
estimate that Gliese 581d had a 67.0 day orbit the measurements are almost
identical. The difference only being models 1/10th of 1.0%. On one hand,
for the Bayesian methodology models to suggest uncertainty for Gliese 581d,
and especially Gliese 581g based upon the Bayesian noise amplitude models,
and than on the other hand for Gregory [12] to fully depend upon the ex-
treme closeness of the estimated orbital paths for Gliese 581d and Gliese 581g
expressed in the papers by Udry [29] and Vogt [30], would seem to be con-
tradictory to the Bayesian methodology model reanalysis of the entire Gliese
581 star system. Especially when it would come to exoplanets Gliese 581d

1The 4th planet model is based upon the last and fourth planet of the Gliese 581 star
system being Gliese 581d, they are giving admitted evidence to Gliese 581d. Whereas in
Figure 14 of Gregory [12], the parameters for a: ”5 Planet Model” the 5th planet model
being Gliese 581g. As far as the amplitude is concerned the 5th planet, Gliese 581g is
more erratic. However, this does not necessarily mean that there is no existence for a 5th
planet, which would be applicable to Gliese 581g. Rather, it would mean just the opposite.
In Figure 14 the orange colored perimeter and noise level could be: ”an accentuation of
Gliese 581g’s close position in proximity to Gliese 581d, this could cause an extension of
additional noise variations in the noise amplitude harmonics. This will be explained more
in upcoming pages of this paper. However, additional evidence is supplied in Gregory [12]
in paragraph 2 of the sub-heading entitled: ”6 Planet Model”. Gregory [12] states quote:
”There is considerable agreement with the 4 and 5 planet model marginals shown”.
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and Gliese 581g. Therefore, because of this type of inconsistencies and con-
fusion on the part of the Gregory’s paper [12], it is evident that more doubt
is created upon the paper written by Gregory [12] because of the discussions
in Gregory and Fischer’s earlier paper [13].

2 The 2012 Baluev Bayesian Research Paper

Dispute Casting Doubt On The Existence

of Gliese 581d

It is important to understand that if doubt can be put on the non-existence
of Gliese 581d as a previously confirmed exoplanet, than this would create
even more doubt for the existence of Gliese 581g. Therefore, much more
discussion for the existence of Gliese 581d is in order before Gliese 581g is
discussed further.

In the paper by Baluev [4], the impact of red noise in radial velocity planet
searches: Only three planets orbiting Gliese 581? This proposes that because
of the ”red noise levels” in the RV also known as Radial Velocity Method
(RVM), which is the primary scientific technology and instrumentation used
for attaining particular and specific data about an exoplanet and its identify-
ing characteristics, like: ”mass”, etc..., may cast some doubt on the existence
of Gliese 581d. This was based upon the fact that in September 2012, Baluev
filtered out the ”red noise” from the Keck data and concluded that Gliese
581d ’s existence is probable only to about a 3.0-4.0 standard deviations.
Second, his paper reports that in the past, that because the: ”white level
of noise” was primarily studied and not the ”red noise”, than this is signif-
icant new scientific evidence that Gliese 581d in Roman Baluev [4] reports
that the red noise pertaining to the RVM significantly provides enough new
additional evidence that Gliese 581d does not exist. His paper further reads
quote:

”We performed a detailed analysis of the latest HARPS and Keck radial
velocity data for the planet-hosting red dwarf GJ-581, which attracted a lot
of attention in recent time. We show that this data contains important cor-
related noise component (”red noise”) with the correlation timescale of the
order of 10 days. This red noise imposes a lot of misleading effects while
we work in the traditional white-noise model. To eliminate these misleading
effects, we propose a maximum-likelihood algorithm equipped by an extended
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model of the noise structure. We treat the red noise as a Gaussian random
process with exponentially decaying correlation function.”.

This paper proposes that the: ”red noise levels” in any RV data (more or
less) should be false positives or indicators of what is there in reality as far as
exoplanets are concerned in the Gliese 581 star system. However, there are
a number of missed points and inconsistencies that when contemplated, and
reasoned out with common-sense, and logical scientific deductive reasoning,
these numerous points do not agree with what Baluev [4] is reporting for the
non-existence of Gliese 581d. This paper cannot list all of these reasons for
lack of space in this paper that could be given that disagree with Roman
Baluev [4]. However, in Stewart’s paper [24] from the top of page 1- the end
of page 18 gives at least ten strong reasons as to why the paper by Baluev [4]
has too many inconsistencies to be reliable for evidence against the existence
of Gliese 581d. Whereas on the other hand, these ten or more reasons only
give that much more support in additional evidence for the existence of Gliese
581d.

2.1 More Than Ten Strong Reasons Why Bayesian
Study Re-Analysis of Gliese 581d and Gliese 581g
Is Erroneous

In the recent paper by Vogt [30] reminds the reader that as far as a Bayesian
re-analysis study of the Gliese 581 star system is concerned, that when consid-
ering that Gliese 581d has an orbital cycle of about 67.0 days. The Bayesian
re-analysis of Gliese 581d, is that exoplanets like Gliese 581g only about one-
half of the 67 day orbital period of eccentricity like Gliese 581d. However,
the Bayesian calculations have complications. Anglada-Escude & Dawson [2]
continue to explain quote: ”If the modeler (who records the measurements),
elects to allow the eccentricity of the 67 day planet to ”float”, least-squares
fitting routines will take advantage of this extra degree of freedom, allowing
the eccentricity of the 67 day to rise, and thereby largely masking any signal
from a real fifth planet near half that period. Aliases from the unevenly-spaced
sampling in the data set further complicate the behavior of peaks at or around
half the period of the 67 day.”. Therefore, to correct this Anglada-Escudé [2]
used over 4,000 Monte Carlo simulations of the effects of both the eccentric-
ity harmonics and its aliases to conclude that the presence of Gliese 581g.
Providing that Gliese 581g is the fifth potential exoplanet in the Gliese 581
star system. It also provides a significant amount of additional evidence that
is not only consistent with Vogt [31], but supports this paper as well. While
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Bhattacharjee’s paper [5] supports all of the data for Gliese 581d and Gliese
581g.

Mayor [16] data also brings out and discusses the Gliese 581d 67 day planet
circumstances and verifies the same. Which is also discussed in Vogt [30]
points out that the HARPS and HIRES data sets just did not merge well
under the assumption of an: ”all-floating-eccentricity”. Which when done
leaves larger numbers of peaks in the residuals and periodograms. By con-
trast, models that assumed all-circular orbits allowed the two data sets to
meld much more closely, and produced much better equivalent quality with
fewer parameters. Vogt [30] further explains that if a modeler allows the
eccentricities of all four known planets to float, that this would add 8 ad-
ditional parameters to the model. Also allowing more additional degrees of
freedom than adding even two more planets on circular orbits. Therefore,
when considering this extra data: ”The principle of parsimony” clearly favors
circular to near circular orbits for all of the planets in the Gliese 581 system.
Vogt [30], and two Bayesian studies provided in Gregory [12] and Gregory
and Fischer [13], along with Vogt [30] discuss a fourth/fifth planet model
applying to Gliese 581g. Which would have circular or at least near circular
orbits around Gliese 581. Supporting this data and found, that by adding a
fifth planet at 32.1 days to the system, would account for an super-Earth-like
planet in the middle of the HZ at about 2.2M⊕.

At the same time, the Tuomi study [28] explicitly concluded that the orbits
of the four confirmed planets were all consistent with circular to near circular
orbits and cited 99% Bayesian credibility ranges of [0-0.67] for the 67 day
planet Gliese 581d. The Bayesian analysis of Gregory [12] also lists uncer-
tainties for 3 of 4 eccentricities in this system that are consistent with circular
or near circular orbits around their star.The fact that neither Bayesian anal-
ysis found sufficient evidence for more than four planets in the system also
deserves further scrutiny. Tuomi [28] and Jenkins & Peacock [14] raised seri-
ous doubts about the traditional threshold for the Bayesian Evidence Ratio.
Therefore there is an additional amount of significant data and evidence to
support the erroneous data of the Bayesian studies not supporting the exis-
tence of Gliese 581d or Gliese 581g.

Contrary to the widespread impression that the Bayesian results rule out
any more than 4 or 5 planets in the Gliese 581 system, the additional planet
claims of Vogt [31] are actually not in discord with these Bayesian analyses.
How? Jenkins & Peacock [14] found the Bayesian evidence ratio to be a
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noisy statistic, and cautioned that it may not be sensible to accept or reject
a model based solely on whether that evidence ratio reaches some threshold
noise value. They conclude that the performance of such Bayesian tests is
significantly affected by the signal to noise ratio in the data.

3 Evidence That Gliese 581d and Gliese 581g

Exist In The Habitable Zone Next To Each

Other

Baluev [4] in their paper are confident that the existence of Gliese 581d
is questionable and that Gliese 581g is an illusion as stated in their paper.
What also proposes that the reliability of their paper should seriously be
questioned is because one of their subtitles states that: ”Red noise as a
detection method can be a misleading agent”. Therefore, their paper again
shows contradictory inconsistencies that keep proving their paper of Bayesian
Studies and re-examination of Gliese 581d and Gliese 581g cannot be relied
upon. What is truly surprising and confusing at the same time is the fact
that in their paper they claim that while their technology and studies were
adequate enough to detect Gliese 581e, Gliese 581b and Gliese 581c, but
was not able to detect Gliese 581d or Gliese 581g. The laws of physics do
not pick and choose to detect some exoplanets and then not others. Or
partially maybe suggest that Gliese 581d exists but should still be question
it’s existence. The technology is either going to detect all of the exoplanets
or not, especially if the technology or partial application of it is not sensitive
enough, or has not been attempted enough in measurements over a period
of time.

For example; Trentadue [27], Endl [9] and Wittenmyer [32] speaks that
when studying exoplanets the ones that should primarily be studied are the
ones that are closest to Earth’s own solar system, and especially if they have
a possible HZ. However, all of these papers strongly suggest and were also
in the study of the Proxima Centauri star system that after many years of
study using the RVM, that no exoplanets were found to be in the Proxima
Centauri star system. Which is the closest star system to Earth. In addition
to this Based upon Kasting [15] studied the same star system and found no
exoplanets. However, again, Wittenmeyer [32] and Endl [9] determined that
only when using the radial velocity method over numerous years and over
many attempts giving strong evidence that:

1. Proxima Centauri did not have a HZ; and
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2. That no signal was able to be detected despite many attempts with
the RVM. No signals were picked up at all. Evidence, indicating not
any exoplanets at all in orbit around Earth’s closest neighbor Proxima
Centauri at just 4.22 LY away from Earth. This included any exoplan-
ets that may equal the mass and size of Neptune and/or any gas giants
like Jupiter as well.

When considering that in the case of determining or not ”if” there were
any exoplanets in Proxima Centauri, this paper again needs to re-emphasize
that the ”only way” that RVM is going to work not only effectively, but
also accurately is when it is used ”over numerous years and over many at-
tempts”. In Endl [10] presented their findings in looking for low density mass
exoplanets for example in Proxima Centauri and M. Endl and M. Kurster [9]
determined that when using the radial velocity method and attest to the fact
that as far as RVM is concerned as a scientific tool and instrumentation, its
accuracy is solely dependent on the fact ”that since sensitivity is a function
of RVM accuracy and precision, that following up with as many additional
number of measurements and sampling as possible, adds more points to the
current data. Furthermore, this methodology allows an improvement of the
RVM detection sensitivity over time”. Therefore, to be able to get a true sci-
entific assessment if any exoplanet- (especially Gliese 581d and Gliese 581g)
are there or not, the dependency of the accuracy of the RVM is very depen-
dent on repetitious attempts and detections over a large amount of time. In
order to truly get enough accumulative data to accurately determine if an
exoplanet is in any star system or not. Especially Gliese 581d and Gliese
581g.

This also proved true when in his paper by Dumusque [8]. An Earth mass
planet orbiting Alpha Centauri B, spent over 3 years and numerous attempts
to be able to get enough data measurements to determine with any amount
of accuracy as that there a mass sized Earth sized planet close to it’s parent
star in the Alpha Centauri B star system. In like manner, it is the same
conditions when determining if Gliese 581d and Gliese 581g are in the Gliese
581 star system as well. However, this also applies to using the RVM in this
way. Because if it is not used in this way, than any use of this exoplanet
technology would not be accurate.

So, is the case when Gliese 581g was first announced by Vogt [31] when
he revealed the probable existence of Gliese 581g that would reside in about
the middle of the habitable zone of the Gliese 581 star system. However,
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new doubts about Gliese 581g’s existence were proposed in Pepe [18] and the
Geneva Team used data from HARPS, or the High Accuracy Radial Velocity
for Planetary Searcher, a powerful spectrometer on a 3.6 m telescope in
Chile. It is well known that the HARPS spectrograph uses the radial velocity
method, or measuring the gravitational tugs on stars by their planets by
watching the stars’ spectral lines ”wobble” back and forth due to the Doppler
effect. However, The Geneva Team, in Pepe [18], stated that they could not
find evidence of Gliese 581g. using the just HARPS technology by itself.

The Geneva Team gave further reasons as to why Gliese 581g did not exist.
He stated in so many words ”Since Mayor’s announcement in 2009 of the
lowest-mass planet Gliese 581e, we have gathered about 60 additional data
points with the HARPS instrument for a total of 180 data points spanning 6.5
years of observations”... ”From these data, we easily recover the 4 previously
announced planets Gliese 581b, Gliese 581c, Gliese 581d, and Gliese 581e.”,
said Peppe. However, he then said ”We do not see any evidence for planet ’g’,
the fifth planet in the system as announced by Vogt and his Team. The reason
for that is that, despite the extreme accuracy of the HARPS instrument and
the many data points, the signal amplitude of this potential fifth planet is
very low and basically at the level of the measurement noise”.

3.1 What The Geneva Team Did Not Consider

However, in 2010 Vogt [31] stated that Gliese 581g existed. Vogt and Butler
used data from HARPS over a 4.3 year period and data from the HIRSE
instrumentation, over an 11 year period. It is important to remember that
earlier in this paper it was discussed how important it is when using the RVM
for detecting exoplanets, that like in the case as aforementioned in Trentadue
[27], Endl [9] [10], Wittenmeyer [32], Kasting [15] and Dumusque [4], that
the reliability, efficiency, proficiency, accuracy and sensitivity of the RVM to
be able to detect exoplanets in other star systems to its maximum capability,
is solely dependent on the fact ”that since sensitivity is a function of RVM
accuracy and precision, that following up with as many additional number of
measurements and samplings as possible, adds more points to the current data
and that by this methodology, it allows for the best maximum improvement of
the RVM detection sensitivity over time when using it to detect exoplanets”.
In this case especially being applicable in detecting Gliese 581d and Gliese
581g. The overall point here is that when the years that Vogt’s Team used
both the HARPS data over 4.3 years and the HIRSE data over 11 more
years what this mean is that very careful and exhausting efforts were put
into the RVM adding up to over 14.3 years that were spent using the RVM
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to find exoplanet Gliese 581g. The HIRSE approach is the High Resolution
Echelle Spectrometer on one of the 10 m Keck Telescopes in Hawaii. Their
analysis searches for planets in the Gliese 581 system using both sets of data,
confirming the presence of planets Gliese 581b, Gliese 581c, Gliese 581d, and
Gliese 581e while showing evidence for the two new planets, Gliese 581f and
especially Gliese 581g. However, what is not known, and what the Geneva
Team did not think about or consider are several new areas of evidence that
makes the case stronger for Gliese 581g. This comes down to four new areas
of data as follows:

1. The Geneva Team use of only the HARPS instrumentation although
while impressive was not precise enough by just this technology alone
for the 6.5 years to prove that this exoplanet does not exist;

2. The Geneva Team admitted ”The reason for that is that, despite the
extreme accuracy of the HARPS instrument and the many data points,
the signal amplitude of this potential fifth planet is very low and ba-
sically at the level of the measurement noise” said Pepe. Therefore,
since the ”Signal Amplitude” was at the same level of the ”Measure-
ment Noise”, the reason The Geneva Team had a difficult time to dis-
tinguish if Gliese 581g was there or not, does not provide any data or
evidence that Gliese 581g was not there. Pepe and his Geneva Team
cannot determine with any scientific probability that Gliese 581g was
not there, just because the precision of their RVM was not sensitive
enough to pick up enough of an RV signal to prove that the Gliese
581g exoplanet does not exist. This contrasts with the work of Vogt,
which argues that the false alarm probability for these six planets is
extremely low.

3. Another important point missed is when a much closer reading of the
”Vogt et al, (2010) preprint”, is done Vogt and his Team stated ”That
both sets of data from HARPS and HIRSE were needed to detect all 6
planets in the Gliese 581 star system”. Which was done over a period
of time totaling over 14 years between the two HARPS and HIRSE
data sets. This would also mean:

(a) That The Geneva Team was evidently agreeable that HARPS and
HIRSE did confirm the existence of exoplanets Gliese 581e, Gliese
581b, Gliese 581c, and Gliese 581d, but were not willing to accept
that the same scientific principle previously applied all of a sudden
was incapable of detecting Gliese 581g. That since both of the
HARP and HIRSE technologies were needed to detect all the other
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confirmed planets why didn’t the Geneva Team just simply ”Also
duplicate” the use of both technologies just like the Vogt Team
did to see if they could also detect Gliese 581g? Apparently they
did not and only chose the data that would support their concepts
instead of looking at all of the data from A to Z.

(b) The total length of time and duration that the Vogt Team used
both technologies to detect Gliese 581g was for a much longer
period of time that the Geneva Team used only the HARPS tech-
nology. The HIRSE technology secondly re-verified what the Vogt
Team found with using the HARPS technology. Where the Geneva
Team did not re-verify their findings on an equal basis by using a
back up technology to back up their HARPS findings, where the
Vogt Team did, and for a much longer period of time as well;

(c) Therefore it’s no surprise that the HARPS-only data set cannot
confirm the presence of exoplanet Gliese 581g. The fact that the
scientific papers ”Gliese 581-Extra-Solar Imaging Survey” [22],
”First View of Gliese 581d; A Preliminary Surface Survey (Part
1)” [25], ”Gliese 581d; Views of Its Atmospheric, Topographi-
cal, Geological, and Oceanic and Oceanic Conditions” [24] and
”The (possible) confirmation of the first exo-oceans” [1], are pa-
pers where conditions, circumstances, and observations were made
in close to extremely close up images of an possible exoplanet fit-
ting all of the descriptions in the Gliese 581 star system applicable
to the exoplanet in this star system’s HZ known as Gliese 581d
have been intensely studied from numerous scientific disciplines.
The fact that the research Team who intensely studied current
known and new consistent areas of evidence pertaining to Gliese
581d, which it was also observed numerous time to also be consis-
tent orbital path for the currently known estimated orbital path
for Gliese 581d also allowed the observation of another possible
exoplanet in the about the middle of the HZ of the Gliese 581
star system that fits all of the known descriptions that could only
apply to Gliese 581g.

In Figure 2 the estimated orbital path is seen for exoplanets c and b.
However, the orange arrow points to the previously estimated orbital
path made by Udry [29] at originally where Gliese 581d would have been
located on the outer edge of the HZ. However, later with many more
measurements Udry [29] later revised the estimated orbital path for
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Figure 2: Gliese 581 star system (Source: Creative Commons Li-
cense Wikipedia.org 2010-2012)

Gliese 581d at 67.0 days. Which would place (d) as shown in Figure
2 (where the green colored letter (d) is located in Figure 2), which
now according to the latest known estimate would place the location
of Gliese 581d at about 2/3’s (two thirds) of the way into the HZ
instead. Whereas the current estimated physical location for Gliese
581g is depicted in about the middle of the HZ, as depicted Figure 2
where the green colored letter (g) in located in Figure 2. The yellow
arrows above and below both Gliese 581d and Gliese 581g depicted
in Figure 2 depict the approximate orbital directions that these two
exoplanets would orbit around their red dwarf parent star Gliese 581.

It was further observed and estimated by the Gliese 581 research
Team as described in R. Stewart ”First View of Gliese 581d; A Pre-
liminary Surface Survey (Part 1)” [25] (as shown in Figure 2), that
visual observation in the images of the Gliese 581 star system that (as
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shown in Figure 2), that the approximate locations and orbital path
rotations for Gliese 581d and Gliese 581g is consistent with the latest
known data.

The data as shown in Figure 2 is the latest estimated locations and
orbital path for Gliese 581d and Gliese 581g. Furthermore, because
Udry [29] re-adjusted the orbit of Gliese 581d from 82 days to 67 days,
and because Gregory [12] in the: ”Six Planet Model” states that there
is considerable agreement between the 4 planet model (the 4th planet
applying to Gliese 581d) and a 5th planet model applicable to Gliese
581g, as seen in Figure 2. It would make perfect sense, be logical, and
reasonable, that because Gliese 581d and Gliese 581g’s actual physical
locations are only about 7,000,000-11, 000,000 km away from each other
as shown in Figure 3.

Figure 3: Gliese 581 star system (Source: Creative Commons Li-
cense Wikipedia.org 2010)

In Figure 3 presents and demonstrates Gliese 581g and Gliese 581d as
seen in the HZ in the Gliese 581 star system from its parent red dwarf
star Gliese 581. The double yellow arrow between Gliese 581g and
Gliese 581d as the legend symbol depicts the distance between Gliese
581g and Gliese 581d is about 7,000,000 to 11,000,000-(km) from each
other. This also means the following:

(a) As explained in Pepe [18], The Geneva Team states they were not
able to detect the existence of Gliese 581g because of a ”low RV
amplitude signal”. However, first what has to be remembered is
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that in subheading #3. of item 3.1 of this paper that ”In Vogt
(2010) preprint”, Vogt and his Team explicitly state ”That both
sets of data from HARPS and HIRSE were needed to detect all 6
planets in the Gliese 581 star system”. Why is this another im-
portant point?
First of all Pepe and The Geneva Team did not use both of the
HARPS and HIRES data sets as Vogt and his Team did. Vogt
made it very clear in his 2010 paper that both of the HARPS and
HIRES data sets were needed in order to correctly detect these
existence of Gliese 581g as an exoplanet. The primary point is
that apparently it was a well known fact that if it took both of
the HARPS and HIRES data sets to detect the existence of Gliese
581g. In other words, both of the HARPS and HIRES RV tech-
nologies combined together would have made the RVM powerful
and sensitive enough to detect Gliese 581g’s signal harmonics sig-
nature in order to give evidence that it existed.
Therefore, because Pepe and his Team only used the HIRES data
set this instrumentation by itself was of course not strong enough
to pick up the signal it needed to in order to be able to detect
Gliese 581g. Second, it would have seemed that if Pepe and The
Geneva Team would really wanted to have determine if Gliese
581g was there or not, all they had to be willing to do is simply
duplicate the same RVM that Vogt and his Team did with both
of the HARPS and HIRES data sets, for the same amount of time
duration as Vogt and his Team did. ”If” at that point they were
able to disprove by Vogt and his Team’s own methodologies that
they were in error, ”then at that point in time”, they could have
reported what their results showed Vogt to be in error. This would
seem to be the appropriate way to disprove Vogt by exactly du-
plicating his own scientific methodologies exactly by the way he
and his Team had approached it. This could have helped prove
the existence of Gliese 581g’s to a greater degree or not.

(b) Second, because the Gliese 581 star system is 20.3 LY from Earth
it that when using just the HIRES instrumentation by itself may
barely be strong enough to pick up an amplitude signal as large
as Jupiter or larger gas giants within a solar system, including
that of Gliese 581 in like manner. When exoplanets are more
Earth sized or just a little larger than Gliese 581g or Gliese 581d,
by itself the HIRES instrumentation may not be strong enough
pick up the amplitude signal of smaller exoplanets larger that the
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approximate 2.2-3.1M⊕ and about 1.3 to 1.5 times larger than
Earth according to Vogt [31].

(c) A third point to consider is that the Geneva Team only used the
HIRES instrumentation. Considering that Gliese 581g and Gliese
581d are likely only 7,000,000 to 11,000,000 km away from each
other, what also has not been considered is that it would have
been possible that sometimes the signal amplitudes between de-
tecting Gliese 581g and Gliese 581d became mixed up. By The
Geneva Team only using the HIRES instrumentation by itself, at
times Pepe and his Geneva Team may have believed they were
picking up signals from Gliese 581d, when in actuality they were
really picking up an amplitude signals from Gliese 581g instead,
and vice-versa. Because of these two exoplanets locations, and
orbital paths being too close together for the HIRES instrumenta-
tion to detect correctly. Because by itself the HIRES instrumen-
tation is not powerful and sensitive enough to pick up the signal
of each exoplanet because their physical locations and/or orbital
paths are just too close together. However, when considering the
methodology that Vogt and his Team took it correctly measured
the existence of Gliese 581g as he originally had reported in Vogt
[31].

4. Therefore also when Anglada-Escudé [2] present in his paper a detailed
discussion when it comes to the orbits of both Gliese 581d and Gliese
581g, when it first comes to the 67 day planet Gliese 581d orbital cycle
their paper shows that Gliese 581d produces a harmonic signal near
half that period of 33.5 days, relating to the orbital rotational cycle of
Gliese 581g. The period of Gliese 581g reported by Vogt [31] is 36.56
days, and one of its yearly aliases occurs near a period near 33.2 days.
Because this yearly alias of planet Gliese 581g lies close to the eccen-
tricity harmonic of the 67 day planet Gliese 581d, Anglada-Escudé [2]
present suggest that the signal from planet Gliese 581g can be partially
or even totally absorbed by the eccentricity of planet Gliese 581d.
2

Such consistency is verified again in Anglada-Escudé [2] which shows
that they carried out statistical tests to quantify these interactions
and calculated False Alarm Probabilities (FAP) of 0.11% and 0.03%

2This would be consistent with the very close distance in physical location that Gliese
581g and Gliese 581d are away from each other. In likely not only very close proximity
location, but in their orbital paths as well.
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for the signals associated with Gliese 581g. They also concluded that
the presence of Gliese 581g is well supported by the data presented
by Mayor [16] and Vogt [30]. Vogt [31] also goes on to show that the
additional 60 HARPS measurements cited back in October 2010 by
Pepe [18], plus another full observing season of data were released in
September 2011 by Forveille [11], brought the total number of published
HARPS velocities for Gliese 581 to 240. The release of Forveille’s data,
essentially doubled the amount of high precision HARPS data publicly
available since Pepe [18] and Forveille [11] presented Keplerian models
to that data set. Like Pepe [18], they also chose to exclude all HIRES
data from their analysis to avoid any risk of being misled by subtle
low-level systematics in one data set or the other.

Forveille [11] presented two multi-planet Keplerian models to this HARPS
only data set. The first was a four-planet model with the eccentricities of
all orbits allowed to float. These complications are described in detail by
Anglada-Escudé [2] and they also go into considerable detail that the eccen-
tricity harmonics of a known exoplanet such as in the case of Gliese 581d can
sometimes mask the signal of other planets near half of that planet’s period
like Gliese 581g. Further describing how any fltting sequence for the Gliese
581 system that proceeds sequentially in order of signal strength (as all previ-
ous modelers, including the Bayesian studies have done) would be subjected
to the same principles and would produce the same results as aforementioned.

4 New Data by Vogt 2012 Supporting the Ex-

istence of Gliese 581g

Vogt [31] presents a significantly extended and goes into much deeper com-
prehensive detail in a re-examination of he and his Teams original Vogt [31]
analysis and very significantly expands their previous HARPS 2011 radial
velocity data set for Gliese 581 for the existence of Gliese 581g above and
beyond what Forveille [11] presented. Their analysis reaches substantially
different conclusions regarding the evidence for a super and RMS values only
after removing some outliers from their models and refitting the trimmed
down RV set. They denote that after an additional 4,000 N-body simulations
of their Keplerian model all resulted in unstable systems in the methodologies
approached by Forveille [11] and revealed that their reported 3.6 s detection
of e=0.32 for the eccentricity of Gliese 581e is manifestly incompatible with
the system’s dynamical stability. More evidence that Gliese 581g is in Gliese
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581 star system.

However, Vogt [30] also reports duplicating the same type of model that
Forveille [11] projects as a Keplerian Earth-mass planet in the star’s Habit-
able Zone. In the paper by Vogt [30] reports being able to reproduce their
reported model. However, when it was integrated only over the time baseline
of the observations, significantly increases and demonstrates the need for in-
cluding non-Keplerian orbital precession when modeling the Gliese 581 star
system.

Again Vogt [30] found that a four planet model with all of the planets on
circular or nearly circular orbits provides both an excellent self-consistent fit
to their RV data and also results in a very stable configuration. In this paper
the Gliese 581 Research Team agrees with this and contends that Vogt’s
experimentation of the duplication of the periodogram of the residuals to a
4 planet all circular, to near circular, orbit model reveals significant peaks
that suggest one or more additional planets in this system. In this paper we
would also like to report that in agreement with Vogt’s 2010 and 2012 papers
that the Gliese 581 Research Team observed in images to extreme close up
images what resembled circular, near circular, like orbits for Gliese 581d.

While Stewart [22] reports in his article that when first performing a rudi-
mentary Gliese 581 survey in the summer to fall of 2011 observed that what
have the same strikingly close orbits for Gliese 581e, Gliese 581b, Gliese
581c possible exoplanets he observed in similar images that these exoplanets
seemed to exhibit the same circular-near circular and/or combination circu-
lar and some what elliptical orbit for these exoplanets in this star system.
However would characterize more closely that the exoplanets in the Gliese
581 system follow more closely a circular, near circular, orbital paths.

This paper also agrees with Vogt [30] with their re-evaluations with the
total 240 point HARPS data set, that Gliese 581 has fully self-consistent
stable orbits, by and of itself does offer significant support for a fifth signal
in the data with a period near 32 days. This signal has a False Alarm
Probability less than 4% and is consistent with a planet of minimum mass
2.2M⊕ orbiting squarely in the star’s Habitable Zone at about 0.13 AU, where
liquid water on planetary surfaces is a real distinct possibility on Gliese 581g.

Figure 4 depicts a view of primarily Gliese 581d and Gliese 581g as seen in
orbit around their parent red dwarf star Gliese 581. The yellow square is a
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Figure 4: Gliese 581 star system (Source: National Science Founda-
tion, U.S.A.)

projection to enhance as a visual aid and updated locations for Gliese 581g
and Gliese 581d’s orbital paths.

Figure 5: Gliese 581 star system (Source: Author)

At the middle top of Figure 5 is an image of the Gliese 581 star system.
The double red arrow depicts in the Gliese 581 star system how close Gliese
581d and Gliese 581g are actually located to each other as described in both
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Stewart [25] [24]. Gliese 581g is projected in the left bottom corner of Figure
5.

Figure 6: Moon and Gliese 581g (Source: Author)

Figure 6 (Left) depicts one of the last phases of Earth’s moon before it
becomes either a Full or New Moon. Trentadue [27] discusses that when
examining exoplanets in other star systems, it is not that much different
than how the Earth’s Moon transitions itself from about twenty-nine different
moon phases every month. This is also true with planets, planetary bodies
in our solar system, and exoplanets. (Left) imaging evidence shows Earth’s
Moon in its last phase before either becoming a full or new Moon. Right
image is Gliese 581g also in its last phase before the full circular form of
Gliese 581g can next be seen. In both images (in the upper top left corners),
both Earth’s Moon and in Gliese 581g (both exhibit the same phases). Which
have not quite yet reached their (Full and/or New Moon or planet phases)
which in the next phase would develop into a full circle shape for either
Earth’s Moon and Gliese 581g. Proved again in Figure 7. Earth’s moon
compared to Gliese 581-b’s moon.

In Figure 7 is a second example from the Gliese 581 star system. On the
left is Earth’s Moon in its last quarter half moon phase. Right is possibly
the ”Moon of Gliese 581-b”. Stewart [22] and Antal [3], both Earth’s Moon
and that of Gliese 581b, have very similar ”last quarter half moon phase-like
features and characteristics recognizable imaging patterns when compared side
by side to each other”. As seen in the Figure 6 of Earth’s Moon and Gliese
581g. These are just two of numerous comparison examples discovered in the
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Figure 7: Moon and Gliese 581g (Source: Astronomical Applications
Department of the U.S. Naval Observatory and the Author)

Gliese 581 star system that could be given in comparison. The Authors of this
paper has named these types of planet, planetary and exo-planetary phases:
”Planet, Planetary Body & Exo-Planetary Phase Pattern Characteristics”.

Figure 8: Gliese 581d, Gliese 581g and Earth Views (Source: Au-
thor)
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The top of Figure 8 is an image of the Earth and an enlarged projection
of North America and one of The Great Lakes and many smaller bodies of
water surrounding each one of the Great Lakes. In like manner, such is the
case upon the topographical surface terrain of Gliese 581d (seen in The left
bottom corner) and enlarged projection. Extreme close up images of the
surface of Gliese 581d was intensely studied by its research Team involving
numerous scientific disciplines such as astronomy, astrophysics, cloud dynam-
ics, meteorology, geology, geophysics, vulcanology, glaciology, oceanography,
oceanic engineering and imaging.

The Research Team was further able to determine studying these extreme
close up of Earth, Gliese 581d and Gliese 581g that like previous data and
modeling strongly suggested that Gliese 581d may have a large ocean upon it.
However, imaging evidence shows a number of large oceans and many smaller
seas. Much like the conditions that may have existed on Earth millions of
years ago when Earth was a ”snowball and/ or neoproterozoic like Earth”
(without any connotation referring to possible astrobiological life). That the
topography and terrain is made up of many small seas and oceans, seen
for example around the Great Lakes of North America on Earth. It was
also determined that it is very likely that Gliese 581d is also made up of
several different kinds of tectonic volcanic activity. Such as what resemble
imaging-wise resemblances to strata, Icelandic, significant volcanic activity.
This is important as far as adding to a CO2 Greenhouse affect within the
exoplanet’s atmosphere with Gliese 581. Where as the first primary source
as infrared sunlight and other stars infrared and other types of sunlight could
produce enough CO2 gas to create a greenhouse affect upon this exoplanet.

When studying these type of comparative images over and over again,
it’s hard to deny that such images resembled images of volcanic activity
on Gliese 581d as has striking similarities to images of volcanic activity on
Earth. Therefore, the research Team concluded what is apparently a very
active state of volcanic activity on Gliese 581d that a considerable amount
of CO2 gases are additionally released into Gliese 581d’s atmosphere. With
the primary CO2 contribution from the red dwarf’ infrared sunlight causes
a greenhouse affect. Making it warmer on this exoplanet than previously
thought. Enough so, to where evidently the ice melt as it has for likely
millions of years contributing to Gliese 581d’s many of its large oceans and
seas. Which most likely has also been the case on Gliese 581g as well. A
second example of comparing some of the images to similar conditions that
would be seen on Earth would be areas on Earth like what is seen in and
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around the North pole and extreme far northern reaches of Canada. When
these extremely close images of the surface of Gliese 581d were compared
to cold environmental conditions on Earth, there were many similar and
strikingly similarities.

In like manner, Gliese 581g has many similarities to Gliese 581d. However,
it is evidently warmer and there are higher rocky mountains and mountain
ranges than the flatter looking topography as seen on Gliese 581d.

Figure 9: View of Gliese 581g Surface (Source: Author)

Figure 9 is an extreme close up view of Gliese 581g. In the image above
depicts looking down at the surface terrain from at least 60-70 km above
Gliese 581g’s surface. The aqua arrow points to a rocky ice shelf, and the
yellow arrow is a mountainous surface terrain. Both will be seen at much
closer views in Figures 10 and 11. The blue areas are water. It appears that
Gliese 581g is warmer, more rocky, and has mountains higher than Gliese
581d which has more of a flattened plateau like terrain. The diameter of the
area (the width of the image above) is approximately 80-100 km in diameter.
The area where the yellow arrow points to is about 8-12 km in diameter.

Figure 10, depicts examples of the topographical surface terrain of Gliese
581d. Which is more flat plateau like ice shelves, fjord-like sea cliffs with ice
caps on top of them and series of many inter-connected chain-like islands.

Unlike Gliese 581d in Figure 11 the topographical surface terrain is not
as flat. However, the imaging evidence depicts that Gliese 581g also has
many surface areas of bodies of what may be very large oceans that have as
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Figure 10: View of Gliese 581d Surface (Source: Author)

Figure 11: Views of Gliese 581g Surfaces (Source: Author)

seen in the top image very elongated inter-connected land masses that are
not exactly like Gliese 581d ’s many inter-connected chain like islands. The
surface terrain of Gliese 581g is composed of rocky, mountainous, plateau,
and ice shelf like surface terrains.

Whereas the surrounding water from as high as 60-75 km above this exo-
planets surface takes on a deep blue appearance. However, when attaining
much closer views of Gliese 581g’s topographical surface terrain, the water
is green-blue in color. Unlike Gliese 581d ’s gray-blue color as depicted in
figure 10.

The top of Figure 12 is an extreme close up image of a rocky plateau like ice
shelf on Gliese 581g. The green area depicts water. An enlarged projection
of the coast line of this surface terrain is seen in the bottom image. In the
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Figure 12: View of Gliese 581g Surface (Source: Author)

upper top left corner of the bottom image an approximate measurement scale
depicts the size of the surface terrain seen in the projection which is about
150 m in diameter. The red arrows depict the direction of the oceanic wave
currents toward the shoreline. The white colorations resemble large amounts
of sea foam. (A) depicts the top of the ice caps on top of (B) the pink vertical
pink sea cliff wall, which is about 23 m in height. Where at the bottom meets
(C) the blue and multi-colored rock slants downward in a gradual declining
and sloping embankment. Which next meets (D) the oceans waves at the
shoreline.

In order to have a correct understanding of the oceanic conditions on Gliese
581g with this type of surface terrain, there has to be some examples to be
able to compare on Earth. So, that similarities and resemblances that are
known on Earth may help a person identify with, and relate to similar surface
terrain features, and oceanic conditions also seen on Gliese 581g in figure 12.

This may be better understood when considering the book written by
Moskalski ”Spume Island” [17]. Which discusses the causes for ”Sea Foam”.
In order to help a person attain a deeper understanding and insights as to
the surface conditions on Gliese 581g we use an example and explanation
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from Moskalski’s book. So a comparison may be made on Earth, compared
to the surface conditions on Gliese 581g. There is an island that is very near
the coastline of the Antarctic Peninsula named ”Spume Island/Sea-Foam
Island”. In 2009 NASA’s, satellite images included an orthographic pro-
jection of NASA’s Blue Marble data set (1x1 km resolution global satellite
composite). Scientific experiments and numerous oceanography and glaciol-
ogy studies were accomplished over many years. This also included using
”MODIS observations of polar sea ice which were combined with observa-
tions of Antarctica made by the National Oceanic and Atmospheric Admin-
istration’s AVHRR sensor (Advanced Very High Resolution Radiometer).”

Spume Island is a small, low, rocky island that consists of a sea cliff that
is ice capped on top. Which also has resemblances to the land mass and
its descriptions of Gliese 581g as shown in Figure 12. At the bottom of the
vertical sea cliff the coastline of the island slants downward until it meets
the seashore. However, the unusual phenomenon is that when the average
high winds up to gale force winds blow against this island striking similarities
as to what is seen on Gliese 581g (in the bottom of Figure 12), has many
similarities to what happens to the oceanic conditions as seen at: ”Spume
Island/Sea-Foam Island” 3.

Using this scale, average high winds up to gale force winds equaling an
average high wind speeds of 14-17 m/s, would be the minimum wind speed
needed to create the same amount of sea foam at Spume/Foam Island as also
seen on Gliese 581g. That would create oceanic wave heights of about 4-6 m,
using the approximate measurement scale indicated in the bottom image of
Figure 12 the wave height for the waves seen in image recognition patterns
also measure about 4-6 m in height. Therefore, the imaging measurement
recognition patterns seen in the wave height in the bottom image of Figure
12 involving Gliese 581g, is also consistent with the wave height needed
at Spume/Foam Island in Earth’s oceans to also create the approximate

3There is a scientific methodology that measures wind speed on Earth known as: ”The
Beaufort Wind Force Scale”. When using this wind measurement methodology and since
average high winds to gale force winds create similar conditions on ”Spume Island/Sea-
Foam Island”, as also depicted, described, and explained in Figure 12, it is also important
to understand at what average high wind to gale force wind speeds would create enough
sea foam conditions at: ”Spume Foam Island” that if photographed would be equal to
about the amount of sea foam seen in the bottom image of Figure 12 on Gliese 581g. The
amount of sea form created by winds depends blowing over Spume/Foam Island on Earth,
would be a determining factor exactly as to how much sea foam is created or not equal to
Figure 12.
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same amount of foam. Although Gale force winds do reach wind speeds
at a maximum of 17-21 m/s, this would create even more sea foam. As
observed in images of Gliese 581d the Gliese 581 Research Team did not
notice/observe (as of yet) any sea foam possibilities on Gliese 581d, compared
to the potential of this as seen most like in Figure 12 of the surface and
oceanic conditions as seen in figure 12 of Gliese 581g. Which proposes a very
interesting observation. Gale force winds as seen in the evidence of 15-18 m
in height on Gliese 581d have not yet been observed on Gliese 581g. This
does not mean that sea foam does not exist on Gliese 581d, however is seen
on Gliese 581g.

It is also important to note that Stewart [26] staring on subheading entitled
”7.5 Scientific Team Observations Involving Likely-Oceanic Conditions and
Activity On Gliese 581d”, brings up a question for the reader to contemplate
on is: ”Does Gliese 581d have a climate?” The answer is, that it likely does.
First analysis of many observations in the images of the surface of Gliese 581d
show very intensely active oceanic conditions and wave activity. A climate
would have to be present for the oceans to be active as they most likely are.

It mentions the oceanic currents maintain the distribution of heat and
chemicals when a permanent cycle was established. The salinity of the larger
bodies of water (seas and oceans) is assumed to be about 30% to 60% lower
than 35 ppm, with a circulation determined by the rotation, of largest moon
of Gliese 581d and its satellites, that may be in orbit around Gliese 581d
about a possible 12,500-18,000 km above this exoplanet’s surface. Which
may be similar, and could be likened in example as seen in Earth’s solar
system when it come to the Martian Moons above Mars named Phobos and
Deimos. However, if such seas and oceans on Gliese 581d are dominated by a
short range of temperatures, than there would seem to be streams and rivers.
However, as of yet there have not been any observations of streams or rivers
on Gliese 581d. However, this does not mean that they do not exist. They
could elsewhere on this exoplanet not yet researched.

Therefore, what is observed and studied rather is most likely only con-
centrations of chemical components and the high precipitation; so there is a
possible existence of differentiation vertically in the masses of large bodies of
water when it comes to the oceans and seas on Gliese 581d. However, under
the circumstances, it’s likely there are many ice-fluids that are also upon the
rock mixed with ice-like surface of Gliese 581d the rock-like surface. It is
also important to note that it that Gliese 581d had a large moon and other
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satellite moon on the southeastern hemisphere of Gliese 581d and that this
would also mean that Gliese 581d was not tidally locked. However, because
we have not yet seen in this point of the investigation into Gliese 581g that it
as of yet a large moon or other satellite moons have not been detected. Does
this mean that Gliese 581g is tidally locked with one side of this exoplanet
having daylight all of the time and the opposite side would have no sunlight
and permanent darkness with exceedingly cold temperatures? No it does
not. Why? One strong reason is as this paper presents and demonstrates
in the left image in Figure 6 depicts Earth’s Moon in one of its last phases
before becoming either a Full or New Moon. Again seen in Figure 7.

Stewart [26] also discusses that when examining exoplanets in other star
systems, it is not that much different than how the Earth’s Moon transitions
itself from about twenty-nine different moon phases every month. This also
true with all planets, planetary bodies in our solar system which includes
other star systems as well. As depicted and described in Figure 6 and Figure
7, in both images (in the upper top left corners), both Earth’s Moon and
in Gliese 581g (these phases) have not quite yet reached their Full and /or
New Moon phases which in the next phase would develop into a full circle.
This would mean that Gliese 581g is going through Moon-like/ planetary-like
phases and that it has an axis and rotational movement. Which would not be
the case if this exoplanet was tidally locked. Just because (as of yet), there
has not been one of moons (or satellites) a moon for Gliese 581g does not
mean that they are not there. Why? It could just be a matter that the one
or moons/ satellites for Gliese 581g could simply be hidden on the other side
of this exoplanet. Or, just a matter that as of yet the Gliese 581 Research
Team has not yet discovered any moon or satellites above the surface or
Gliese 581g and that could be discovered at some point into the future.

The next point is Stewart [26] discusses and shows some similarities in some
surface and oceanic conditions on Gliese 581g just like there is on Gliese 581d.
However, Gliese 581g is another very unique exoplanet as a singularity in the
Gliese 581 star system and there may not be another unique exoplanet like
it anywhere in the Gliese 581 star system, and likely in the universe as well.
At the writing of this paper it is theorized that Gliese 581d and especially
Gliese 581g may be the only two exoplanets in Gliese 581 that are likely
habitable. At this point the impression about Gliese 581c is, that planet
may be a much warmer exoplanet that Gliese 581d or Gliese 581g and it
possibly could have some limited liquid water upon its surface. However,
that it is much more teutonically/volcanically active than Gliese 581d or
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Gliese 581g, and it is like a more diverse exoplanet to study geologically than
Gliese 581d or Gliese 581g is. However, that will be in another subject of
discussion in another near future research paper.

Stewart [26] also discusses that ocean and sea wave heights were estimated
on Gliese 581d to be on an average of about 15-18 m. Further meaning;
that the: ”Daily Average Wind Velocity” on Gliese 581d was estimated and
compared to wave height. That wind velocities on a daily basis would be at
least a have to be above gale force strength between 17-20 m/s. Which could
create waves in excess of 15-18 m in height. The gale force wind speeds on
Gliese 581d would most likely be considered Minimal Calm Wind Speeds On
A Day To day Basis On Gliese 581d. It may not be unusual for wind gusts
on an average day on Gliese 581d to reach speeds of 35-50 m/s. Whereas on
Gliese 581g, most likely average wind speeds as aforementioned before would
be about 14-17 m/s.Which this paper would like to re-emphasize, that this
wind speed is the minimum wind speed needed to create the same amount
of sea foam at Spume/Foam Island on Earth (as also seen on Gliese 581g) as
indicated Figure 12. Secondly, this would also create an approximate ocean
and sea wave height of about 14-17 m/s instead. So, in simple terminology
the wind and ocean wave conditions on Gliese 581g are only about 1/3 (one
third) about what they are on Gliese 581d. Including that Gliese 581g is also
warmer than Gliese 581d as well.

5 The Unique Emerald Colored Mountains of

Gliese 581g

Trentadue [27], Stewart [22] [25] [26] and Aguiar [1] papers bring to the
reader’s attention that whether it be a star system close to Earth like Proxima
Centauri, or where a recent exoplanet was discovered in Alpha Centauri B, or
exoplanets in Gliese 581, the primary point is that each and every exoplanet
that exists anywhere in the universe is so unique in its own way, that no two
exoplanets anywhere in the universe may be the same. Figure 15 will present
and demonstrate that Gliese 581g is also very unique. For on this exoplanet
there are several mountains that look as though they are covered in emerald
color geophysical sedimentary strata that is simply breathtaking.

Figure 13 is detailed; (1) where the yellow arrow points to is the original
location of the emerald colored mountain region upon the surface of Gliese
581g where the next two enlarged projections emit from. (2) inside the first
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Figure 13: View of Gliese 581g Surface (Source: Author)

enlarged rectangular projection is a ice shelf plateau like area that may be
as much as four to six thousand feet in height. Whereas (3) appears or
could be a dirty ice and snow mixture upon the rocky surface of Gliese 581g.
The yellow colored (4) where the yellow arrows are pointing to present and
demonstrate where the multiple ice covered mountain peaks are at. Which
could be approximately ten to twelve thousand feet in height. (5) points to
the next much closer view of these emerald colored like mountains. Which
apparently have peaks and in some ways are much higher in elevation that
the flat appearing terrain on Gliese 581d. (6) depicts and even much closer
view of what may be a mixture of dirty ice and sedimentation. Where (7)
shows the ice covered rocky areas at the base of these mountains. It appears
that from the distance. Whereas (8) depicts in great detail and quantity
what may be geological strata that is very abundant in emerald colored like
quartz as on Earth example in Figure 14. The red/ yellow spots are likely
lava/sulphur deposits.

Figure 14, as seen in Figure 13, there are several emerald colored moun-
tains on Gliese 581g. Which most likely the geophysical structure is not
made up of precious or semi-precious stones like Emeralds. For there are a
number of other types of mineral geophysical stratas on Earth to compare
with, that have a emerald-like precious stone appearance. Rather, these
emerald-like colored stones on Earth are minerals that are made up of a
geophysical composition for example like: ”Emerald Colored Beryl Quartz
and/or Chrysocolla Quartz” properties, as seen in the image to the right.
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Figure 14: View of Gliese 581g Surface and a Mineral Earth Sample
(Source: Author and www.mineralminers.com)

Figure 15: Gliese 581g View and data (Source: Author)

Figure 15, The known data for Gliese 581g, is based upon Vogt paper
[31]. According to this paper it is estimated the average global equilibrium
temperature (the temperature in the absence of some types of atmospheric
effects) of Gliese 581g range from 209 to 228 K. However when taking into
consideration that this paper is estimating no doubt the affect of some CO2

greenhouse affects upon this exoplanet from the infrared sunlight coming into
Gliese 581g the temperatures would be about 236 to 261 K. However, in an
article by Stephens [21] and according to Pierrehumbert [19] Gliese 581g is
in an orbit where a CO2 weathering thermostat can operate, and this can
lead to accumulation of sufficient carbon dioxide in the atmosphere to permit
liquid water to exist at the surface, provided the planet’s composition and
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tectonic behavior can support sustained out gassing.

In other words, the infrared contribution of the Gliese 581 red dwarf par-
ent star provides some CO2 in the atmosphere of Gliese 581g. However,
additional factors volcanic/teutonic activity would have to also be enough to
provide enough warmth to the Gliese 581g atmosphere for liquid water to be
able to exist above 273 K. Or else the state of Gliese 581g would not have
liquid water but just ice. So, even at a certain point the temperature would
have to stay above freezing long enough to maintain a balance of maintain-
ing liquid water upon Gliese 581g ’s surface. By comparison, Earth’s present
global equilibrium temperature is 255 K, which is raised to 288 K by green-
house effects. However, the Sun’s energy output is thought to have been
only about 75% of its current value, Two previously discovered planets in
the same system, Gliese 581c and Gliese 581d (inward and outward from
planet Gliese 581g respectively), were also regarded as potentially habitable
following their discovery by Udry [29].

Whereas when Figure 8 is again re-examined it is known that some of the
green colored areas on Earth (as seen a the top middle of the image) is vegeta-
tion and that CO2 it provides in Earth’s atmosphere. However, when similar
green areas are seen in extreme close up views on the topographical surface
terrain of both Gliese 581d and Gliese 581g, this is mostly different types of
ice. Similar as would be seen in the colder environments of Earth. Which
could also be likened to another Stewart paper [25]. Starting with Figure 5
to Figure 8 in this paper describes how at one time Earth’s oceans may have
theoretically have formed from carbonaceous chrondrite meteors/meteorites
over billions of years and unlike Earth of today where as shown in Figure 8 of
this paper where some of the green areas could be vegetation that allow the
CO2 in Earth’s atmosphere to be absorbed by Earth vegetation and in turn
expel oxygen. However, in the left bottom corner Gliese 581d also has green
colored areas similar as also seen in the images of Earth. However, it is more
likely that on both Gliese 581d and Gliese 581g if there is any current oxygen
in the atmosphere of either of these two exoplanets, as shown by Stewart [25],
that Earth likely has greater quantities of oxygen than either Gliese 581d or
Gliese 581g. As explained before, Earth’s early developmental stages allowed
oxygen to develop primarily by meteor/meteorite strikes on the Earth and
eventually volcanic gas accumulation over time. Likely any additional oxy-
gen in the atmospheres of either Gliese 581d or Gliese 581g developed over
time. Whereas Earth’s greater quantities of oxygen developed through the
discharge of oxygen through its vegetation, etc.
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6 More Incoming Infrared (IR) Sunlight In

The Gliese 581d Star System Then Previ-

ously Thought

Figure 16: Views of Dwarf Stars (Source: Author and ESO/2007)

Figure 16 (1) shows Gliese 581. When Figure 2 is reviewed again, it was
discussed and made known by Shiga [20] in an article in ”New Scientist”, that
in a star system just a little further away from Earth than Gliese 581, that
in a star system known as HD-3651, that there was a small brown dwarf star
named HD-3651b in the same solar system as HD-3651 went undetected for
years, after a previous exoplanet near HD-3651 was also discovered several
years earlier. The point is, that if the small brown dwarf star known as
HD-3651b could go undetected for years in the HD-3651 star system, than
it is also very possible that other similar like stars near the Gliese 581 star
system could go undetected as well.

Matter of fact, Stewart [25] uses the same images seen in Figure 16 appear
in this paper as well. In the upper top left corner of Figure 16, the star
marked (4) is a brown dwarf star. In the original image it was undetected
until the Infinite Microscopic-Macroscopic Imaging (IMMI) technology was
applied to this image. Evidently it went undetected as well. However, can
be seen in great detail in Figure 16. Therefore, four stars are depicted in the
images in figure 16. In which all four stars are also enlarged as they appear
in true color starting in the upper top left corner and at the bottom of Figure
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16. Stars (2) and (3) are two more stars imaged by the IMMI technology
(in addition to the Gliese 581 parent star) Stars (2) and (3) may also be red
dwarf stars like (1) Gliese 581.

These three (or more) red dwarf stars, is new imaging evidence, that there
is more IR sunlight coming into the Gliese 581 star system than previously
thought and known. Therefore, this new data could additionally mean that
there could be even more undetected red dwarf star stars in and around
Gliese 581 than previously thought or known. This also does not include
other brown dwarf stars as depicted in (4) in Figure 16 that could be unde-
tected around and/or adjacent to the Gliese 581 star system that could be
contributing additional sunlight into the Gliese 581 star system, and could
be applicable to red dwarf star and other systems in like manner.

This could make the exoplanets especially in the HZ warmer than pre-
viously thought. This would not only create additional CO2 in these ex-
oplanet’s atmospheres, but when combining this with additional tectonic
or/and volcanic activity upon the surfaces of Gliese 581d could maybe make
it habitable to a point, but certainly not as much as could be seen upon
Gliese 581g. However, in order to fully determine this further studies need
to be made upon more of the surfaces of both Gliese 581d and Gliese 581g
as HZ exoplanets. The next subheading will help in being able to further
determine not only more of the conditions on Gliese 581d but also Gliese
581g.

7 Magnetic Field, Thermal, CO2, Cloud Cover,

Water Vapor, Ice and Liquid Water Esti-

mations On Gliese 581d

In Stewart paper [25], Figure 17 is depicted and explained much as it
will be in this paper about Gliese 581g. The point to make here about
some of this same data is because if pertinent data about the atmosphere
and surface conditions of Gliese 581d are presented and demonstrated in this
paper, since Gliese 581d most likely has water, and because the accumulative
evidence shows that Gliese 581g is warmer and has even more large bodies
of liquid water such as oceans and small seas than Gliese 581d. To present
some of this data again in this paper makes it more readily convenient to
help understand Gliese 581g better since its warmer, has more water than
Gliese 581d. making Gliese 581g in a better position than Gliese 581d to be
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Figure 17: Views of Earth and Gliese 581d Surface (Source: Author
and NASA)

maybe be a more potentially habitable exoplanet, especially since it is about
in the middle of Gliese 581’s HZ.

When Figure 17 is studied above it shows that the estimated magnetic field
for Gliese 581d (image to the far right), is compared to Earth (in the first two
images to the left), presents and demonstrates a comparison of Earth taken
by the NASA Geo-Stationary-Operational-Environmental Satellite (GOES),
demonstrating in color coded sequences the thermal and CO2 levels on Earth.
In like manner, the IMMI imaging technology uses its thermal, near-infrared,
and infrared capabilities to determine the thermal and CO2 levels on Gliese
581d as well. as shown in the far image to the right.

Just like the NASA GOES, the IMMI technology has the capability to
duplicate in similar Raleigh scattering color spectrum sequences near-infrared
and infrared, thermal and other to detect what the thermal, CO2, water
vapor, ice, cloud cover, and limited magnetic field capabilities would be on
Gliese 581d as well. Which in some ways has similarities as seen in some
types of LIDAR remote sensing and imaging technologies do in like manner.
More discussion on the IMMI technology may be found in considerable detail
near the end of this paper.

In similar ways, just like the GOES satellite can calculate the Earth’s mag-
netic field, CO2, cloud cover, water vapor and other atmospheric conditions
of the Earth, in like manner the IMMI technology has the capability of de-
termining in an image of an exoplanet that uses ”Virtual Reality Modeling
Images” to also diagnose the thermal, CO2, water vapor, ice, cloud cover,
and limited magnetic field capabilities would be on Gliese 581d. Than as
shown in Figure 17 a comparison is made with Earth in order to determine
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in what similar kinds of ways Gliese 581d may resemble different aspects of
habitability as would be seen on Earthy as well.

The IMMI capabilities show Gliese 581d’s surface areas such as (red) as
the hottest thermal surface areas, followed by (Rose) colored surfaces, while
(Purple Areas) indicate surface water, (Gold) surface areas depict CO2 levels,
(White) cloud cover or H2O as ice, and the (Black) surface areas mostly
indicated in these regions seen in black would represent the coldest regions
of this exoplanet.

Which are observed at being mostly in the North and South Pole regions
of this exoplanet. Estimations were given that the purple to blue primarily
represent water. As had been verified when making close observation investi-
gations of these areas in extreme close ups of this exoplanet’s surface. This is
the first example where scientifically acceptable estimations have been made
on the surface of Gliese 581d. It is estimated by these comparisons between
Earth and Gliese 581d being an: ”Earth-like to Water World like” exoplanet
has approximately about 0.667% of similarities as may be seen of Earth when
it was in some where between its first and second snowball-like periods in
Earth’s ancient history. However, at the same time the Gliese 581d Research
Team also believe that Gliese 581d is also going through a transitional climate
period in its current similarities to Earth as well.

8 Other New Unknown Contributing Factors

That Contribute To The Warm of Earth,

Gliese 581d, and Gliese 581g In Similar

Cold Environments

Besides the Earth on both Gliese 581d and Gliese 581g due to the infrared
sunlight coming into both Gliese 581d and especially Gliese 581g’s atmo-
spheres creating CO2 and it being retained into both of these exoplanet’s
atmospheres, according to the original paper by Vogt [31], there are more
reasons why both Gliese 581d and Gliese 581g are warmer. This paper has
discussed as shown in Figure 16 that there are more stars that may be letting
in additional sunlight into the Gliese 581 star system. This is new data not
found in other papers than the Gliese 581 Team has written together on this
as co-authors. Furthermore, since there could be more than just a total of 4
stars letting infrared sunlight and/or additional other types of sunlight into
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the Gliese 581 star system, this has to also be taken into account. At the
writing of this paper, there is supplemental material videos made by Stewart,
the links are in subsection 10.2.

It is suggested and recommended that you watch these videos. For not
only does they present and demonstrate viewing actual extreme close ups of
Gliese 581d and its largest moon and some of its satellite moons in the first
video, which would also have an affect on the conditions on Gliese 581d and
it’s oceans but on everything affected on this exoplanet as well. Whereas
the second video shows extreme close up images of the surface of Gliese
581d and the conditions that help contribute to it being a warmer exoplanet
than previously though and/or expected in the known data. Where as these
videos: (Parts 1-3) explain/ describe in greater depth past this paper the
conditions on Gliese 581g.

Stewart [26] presents very detailed observations and studies are made by
the Research Team give evidence to an assorted type of different oceanic
conditions that exist not only in the large and small oceans, and seas on the
surface of Gliese 581d. Having a number of but similar oceanic dynamics.
laws of physics, and empirical laws as seen on Earth. However, when looking
at Gliese 581d, it has its own unique oceanic conditions unlike Earth’s oceans.
However, when it comes to Gliese 581d which is further away from its parent
star Gliese 581, and since all of the accumulative evidence shows that Gliese
581d has oceans this would mean that in summer months of June, July and
August the average surface temperature would have to be 273 K or above for
liquid water to exist on Gliese 581d ’s surface. As also shown in considerable
detail in Figure 15.

In Figure 15 under the ”Low/High Temperature” data for Gliese 581d
in the known data low temperatures were estimated according to ”Science
question of the week”, Goddard Space Center/NASA. The North Pole is
significantly warmer than the South Pole because it lies at sea level in the
middle of an ocean (which acts as a reservoir of heat), rather than at al-
titude in a continental land mass. Summer temperatures (June, July and
August) average around the freezing point 273 K. The highest temperature
yet recorded is 278 K.

However, what has been additionally discovered is that as the hottest sum-
mer months on Earth in and around the Arctic region when the ice begins
to crack and break apart water vapor and other gases trapped in the ice
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actually tend to make the air in and the ice warmer and release of these
gases for the entire Attic region provides additional warmth when accord-
ing to different Arctic region locations. Before 2013, it was not known that
there is such a large amount of variability in climate across the Arctic, but
all regions experience extremes of solar radiation in especially the warmest
summer month of June. Especially applicable to July and August of every
year. Furthermore, it has also been found summer for example the average
July temperatures range from about 263 K to 283 K, with some land areas
occasionally exceeding 303 K in summer. This also creates an underlying
amount of warmth of the water under the ice and the water is warmer that
the ice itself.

In the previous paragraph was applicable to the frozen part of the Earth
that has many similarities to the conditions on Gliese 581d to some extent
and much more applicable to Gliese 581g since it is warmer than Gliese 581d.
However, discussing the new data in the previous paragraph when putting
this into perspective and relative to the oceanic dynamics in these colder
regions, this data needs to further be put into deeper perspectives regarding
Gliese 581d and Gliese 581g.

Since this paper mostly discusses Gliese 581g when putting this new data
into perspective for Gliese 581g this is new additional data that certainly if
this happens on Earth in a number of cold places on Earth that also have
many similarities to Gliese 581d and Gliese 581g, when it come to applying
this new data to Gliese 581g and since it is warmer than Gliese 581d, as
far as Figure 15 is concerned that the previously estimated low and high
temperatures for Gliese 581g need to be updated and revised. Meaning; that
certainly if such conditions happen on Earth than since the same type of
laws of physics and oceanic empirical laws no doubt apply on exoplanets
that may have oceans just as well as they do on Earth, although they most
likely have their own unique conditions, than there is no need to believe that
these same laws of physic and oceanic empirical laws should not also apply
to Gliese 581d and especially Gliese 581g which may have more water than
Gliese 581d or maybe even the Earth itself. Since Gliese 581g is larger than
Earth, which could allow it to has larger volumes of water upon its surface.
As seen also in Figure 8.

Therefore, in Figure 16 the estimated low and high temperatures of and
average temperatures in Vogt’s paper [31] are higher than previously esti-
mated. The previous estimated low and high temperature for Gliese 581g
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was as low as 235 K and as high as 261 K, and the average temperature was
simply not known. However, due to the updating of this paper and new data
that has been revealed it is suggested and proposed that the low temper-
atures for Gliese 581g would be about 241 K and may be as warm as 278
K. That the average temperature on Gliese 581g would be likely just a little
above freezing to maintain liquid water and may be anywhere from 275 K
and slightly warmer.

9 The Contributions of Oceans Salt Water

May AddWarmth to Gliese 581d and Gliese

581g’s Atmospheric Warmth

Besides the additional reasons given before as to why both Gliese 581d and
Gliese 581g are considerably warmer as exoplanets than previously known.
What has also never been thought of, recognized, or even realized, is that just
like in the frozen reaches of some of the coldest surface locations on Earth
that have a number of similarities to striking similarities like what is also
seen upon the surfaces of Gliese 581d and Gliese 581g, both ”Oceanic and
Sea-Saltwater” liquid bodies of water may additionally contribute to Gliese
581d and Gliese 581g’s atmospheric warmth just like it does on Earth, with
more variability and diversification than previously realized”. All factors
that could contribute to this have to be taken into consideration.

First of all a simple H2O water test can be done to make a point here.
The author of this paper took two laboratory flasks and filled both of these
about half of the way with fresh water and seawater from the Gulf of Mexico.
This has to be done a number of times in order to get an average. In this
experiment it has to be made sure that a person boils the same amount of
fresh water and sea water and equally as close as possible records the time
it took each time the simple experiment was carried out.

The ending results out of 10 experiments was that saltwater boiled faster
than the fresh water. I did an experiment on this for my science project and
it was saltwater that boils easier. If you do this experiment you have to do it
multiple times to make sure you get the average. Evidently, it simply boils
faster, because it has more particles which makes it warmer. For example,
this can be closer identified with and related to by the use of this simple
illustration. When person exercising wears sweat pants, they get warm as
they exercise. Therefore, when a person wears less clothing, it take longer
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to warm up. Just like the particles. More particles implies more heat and
Less particles implies less heat. Therefore, in like manner as the warmth of
the oceans on Earth that are around colder environments of landmass and
ice the water especially under the ice can create much warmer water which
like on Earth can add to the warmth of our planet. In like manner, since
the laws of physics evidently work the same throughout the universe no less
should be expected on Gliese 581d and Gliese 581g having oceans. Since
Gliese 581d and especially Gliese 581g may have more water on them as may
also be seen by the imaging evidence as shown in Figure 8, especially when it
comes to Gliese 581g, because its larger than the Earth there may be greater
variability and diversification in the warm waters under the ice on Gliese
581g since there is also more water volume on this exoplanet when compared
to Earth and Gliese 581d.

What also has to be considered is since Gliese 581g may be only 7,000,000
to 11,000,000 km closer to Gliese 581 d, and its parent star, when considering
all of the aforementioned conditions that make Gliese 581d have surface water
and that Gliese 581d’s average surface temperature would have to be above
273 K. Therefore, this in itself would also mean that since Gliese 581g is
closer to it parent star and all that has been aforementioned is a significant
amount of evidence that Gliese 581d has a very large amount of water upon
its surface, the fact that Gliese 581g has even more water upon its surface
makes conditions for Gliese 581g that much better to have surface water as
well.

When going back and again reviewing Figure 8, presents a comparison of
viewing a three enlarged projections. The comparison is to show that just
like on Earth it has large bodies upon it surface such as depicted on one of
Earth’s continents known as North America. Which depicts a partial image
of Earth in the background and some of the largest bodies of water known as:
The Great Lakes. The idea is to show that just like on Earth, that also on
Gliese 581d, and Gliese 581g, seen in the two images on the left and right of
Figure 8, that just like on Earth, that there are also similar large liquid bodies
of water on Gliese 581d and Gliese 581g as well. That all three images show
enlarged projections at about the same height above each planet’s surface.

However, when comparing the image and projects on the bottom of Figure
8 of Gliese 581d on the left bottom of Figure 8 and of Gliese 581g on the
right bottom of Figure 8, the imaging evidence clearly depicts that there is
more surface water upon the surface of Gliese 581g than there is upon the
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surface of Gliese 581d. This is also consistent with the fact that such would
be the case, especially if Gliese 581g being closer to its parent star Gliese
581 was warmer. The result being of course that more water would be upon
its’ surface, most likely because whatever large amounts of ice that would be
upon the surface would have melted in larger quantities of water that would
be upon the surface of Gliese 581g especially when compared to the surface
water upon the surface of Gliese 581d. This would make Gliese 581g a better
suited candidate for being more habitable as an exoplanet, especially since
its location is in about the middle of the HZ.

10 Brief Concept On Re-Organizing Exoplanet

Methodologies For Greater Exoplanet De-

tection Capabilities

10.1 Conclusion

In the science of ”Exoplanetology” whenever a scientist, astronomer, as-
trophysicist, decides to investigate any star system to look for exoplanets
whether it be either in or out of it’s HZ, they may only use one type of
exoplanet detection methodology. However, the question has to be asked:
”Could there potentially be a better, more powerful, sensitive, accurate, pre-
cise, scientific current methodology available for detecting and confirming
exoplanets in any star system with much less overall problems?” The Au-
thors of this paper believe the answer to this question is: ”Yes”!

When it comes to current available exoplanet detection methodologies the
best way to explain this is by use of to illustration. We will use the exoplanet
detection methodology known as RVM as an example.

The first point is, when RVM by itself for detecting exoplanets in another
star system, and/ or if it also be with HARPS or HIRES data, the best way
to use it may best be explained, described, and understood when Dumusque
[20] discusses this in his paper when he states ”that the reliability, efficiency,
proficiency, accuracy, and sensitivity of the RVM to be able to detect exo-
planets in other star systems to its maximum capability, is solely dependent
on the fact that since sensitivity is a function of RVM accuracy and pre-
cision, that following up with as many additional number of measurements
and samplings as possible, adds more points to the current data and that by
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this methodology, it allows for the best maximum improvement of the RVM
detection sensitivity over time when using it to detect exoplanets”.

The previous quote only pertains to one methodology used when it comes
to detecting exoplanets. So, the second question is: ”How may this method-
ology for exoplanets be improved upon?” It is not so much a matter that the
individual exoplanet RVM needs to be improved upon. Except as a singu-
lar scientific methodology the sensitivity of the technology could be and one
day will be improved upon. Rather as far as the preent and current way of
detecting exoplanets it could be potentially greatly improved upon that if
instead of just using one scientific methodology to look for exoplanets in a
star system, why not use as many as possible instead?

In other words for instance, suppose a scientist wants to do a deeper in-
vestigation into the Alpha Centauri B star system to determine if there may
be one or more exoplanets in its HZ? The immediate thought and approach
may be to want to only use the RVM. However, why do this when there
are also other additional current available exoplanet detection technologies
available that could be used in addition to just the RVM that could greatly
enhance the prospect of greater detection of exoplanets in the Alpha Centauri
B habitable zone?

In addition to just using the RVM just by itself a scientist could prudently
choose to also use any and all of the additional methods of exoplanet detec-
tion to make a much stronger case for the detection of exoplanets if thet also
used in addition to the RVM in this example, if they also used: ”Astrometric
Measurement, Gravitational Microlensing, Transit Method”, and any other
technology and instrumentation available, in order to provide a much greater
scientific approach in the detection and confirmation of any exoplanets in the
HZ of Alpha Centauri B example this paper has just aforementioned”. Even
if a research facility only has one exoplanet detection methodology avail-
able to them, they could still collaborate with another facility, university or
scientist(s) that has any of these other exoplanet detection methods, which
would only enhance the detection and confirmation of suchlike exoplanets.
Especially, when it comes to exoplanets in any star systems’ HZ. However,
since this concept was originally thought of by the Author of this paper,
this concept and it’s use falls under copyright and intellectual property and
proprietary rights under the scientific research consortium known as: Inter-
national Consortium On Microscopic To Macroscopic Research (ICOMMR)
if anyone wishes to use this concept please contact the first author of this
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paper.

This paper has also presented and demonstrated new data never thought
of before, and imaging evidence that is consistent, that in the Gliese 581 star
system all of the accumulative evidence revises and updates, that not only is
there a exoplanet in the HZ named Gliese 581d, but especially an exoplanet
in the middle of the HZ Gliese 581 star system also known by the name of
Gliese 581g.

10.2 Supplemental Material Videos

For more data, images and accumulative evidence regarding Gliese 581d
and especially Gliese 581g, that due to space restrictions was not able to be
presented and demonstrated in this paper please go to the following URLs
and watch these videos as follows:

http://www.stewart-research-consulting.com/2—exo-scope.html

http://www.stewart-research-consulting.com/4-other-star-systems.html

http://www.stewart-research-consulting.com/gliese-581-d.html

http://www.stewart-research-consulting.com/gliese-581-g.html
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