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Abstract: Positioned approximately 70 light years from Earth a sun named 

by astronomer HD 97658, is nearly bright enough to be seen even with the 

naked eye. The more interesting part of the problem lies in the fact that this 

sun, this star, also has an exoplanet HD 97658b, the size of which is 

approximately double compared to our planet Earth and having a smaller 

mass compared to our planet about eight times. HD 97658b is basically a 

super-Earth, a great planet in cosmic space, for which there is no example in 

our solar system. Even if its discovery was made long ago, its size and mass 

were recently determined by Diana Dragomir, a postdoctoral astronomer with 

the Las Cumbres Observatory Global Observatory (LCOGT) of UC Santa 

Barbara University. As part of his research, Dragomir carefully studied 

various transits of this exoplanet with the help of the cosmic telescope, able 

to determine Microvariability and Oscillations of Stars (MOST). That 

telescope was launched in 2003 in an orbit about 510 miles high. Dragomir 

has been able to analyze the data read by the telescope, using the code written 

by LCOGT postdoctoral colleague Jason Eastman. The results were recently 

published online in the Astrophysical Journal Letters. It is considered a super 

planet, a super-Earth, an exoplanet having the mass and dimensions in the 

area of our solar system (between Earth and Neptune). It does not imply, as 

other obligatory researchers assert, the temperatures, the composition, the 

total similarity to the environment on Earth. These additional requirements 

are beyond the definition of a super-Earth and may represent additional 

desires. Superpowder refers to the mass of the planet and does not involve a 

temperature, composition or a similar environment on Earth. The brightness 

of HD 97658 allows astronomers to study it closely, this star as well as its 

planet, in ways that are not possible for most exosystems (which have been 

discovered around the weaker stars). HD 97658b was discovered relatively 

recently in 2011 by a team of specialized astronomers using the Keck 

Observatory and a technique called Doppler. Initially, only a lower limit 

could be established for the mass of the planet and nothing was known about 

its size. Transits, such as those observed by Dragomir, can occur only when a 

planet's orbit is wearing it in front of the parent star, thus reducing the 

amount of light that we see from the star (so easy) when overlapping. The 

decrease in brightness occurs in each orbit if the orbit happens to be almost 

exactly aligned with our line of sight on Earth. For a planet that is not much 

larger than our Earth, around a star nearly as great as our Sun, the 

interruption in the light is very small and short but still detectable by the 

specialized telescope, MOST SPACE. 
 

Keywords: NASA, Earth, Exosystems, Exoplanets, Solar Systems, A Super-

Earth, Sun, Stars, Doppler, Great Planet, Cosmic Space, Exoplanet Size and 

Mass, Microvariability and Oscillations of Stars, Astronomers, Cosmic 

Telescope 



Nicolae Petrescu et al. / Journal of Aircraft and Spacecraft Technology 2018, Volume 2: 85.96 

DOI: 10.3844/jastsp.2018.85.96 

 

86 

Introduction 

An extrasolar planet is a planet that is orbiting a star 

other than the Sun, belonging to a planetary system 

other than our Solar System, or it is moving freely 

through the galaxy. 

In our Galaxy, there are billions of stars and it is 

estimated that over 15% of them have plants that surround 

them. There is also the planet that orbits around gray dwarf 

stars or plants that move freely through the galaxy. 

The discovery of exoplanets is difficult because they 

are remote and lacking their own light. In June 2011, 

over 500 extrasolar planets have already been 

discovered. The mass of these planets is of the mass of 

the planet Jupiter. The vast majority of them have been 

detected through observations on radial speed and other 

indirect methods rather than using real images. To date, 

more than 2000 exoplanets have been discovered (2099 

exoplanets in 1342 solar systems, of which 510 planetary 

systems with more than one planet on 1 April 2016). 

Another method used to discover exoplanets is the 

technique of microgravity lenses, which is based on the 

deflection of light from a star when it is behind the 

gravity of the field of another star. 

Several extragalactic exoplanets have been discovered. 

Exoplanets are also important for the eventual 

existence of alien life because stars cannot shelter life, 

being too hot for it. 

Methods and Materials 

Positioned approximately 70 light years from Earth a 
sun named by astronomer HD 97658, is nearly bright 
enough to be seen even with the naked eye. The more 
interesting part of the problem lies in the fact that this 
sun, this star, also has an exoplanet HD 97658b, the size 
of which is approximately double compared to our planet 
Earth and having a smaller mass compared to our planet 
about eight times. HD 97658b is basically a super-Earth, 
a great planet in cosmic space, for which there is no 
example in our solar system. 

Even if its discovery was made long ago, its size and 
mass were recently determined by Diana Dragomir, a 
postdoctoral astronomer with the Las Cumbres 
Observatory Global Observatory (LCOGT) of UC Santa 
Barbara University. As part of his research, Dragomir 
carefully studied various transits of this exoplanet with 
the help of the cosmic telescope, able to determine 
Microvariability and Oscillations of Stars (MOST). 
That telescope was launched in 2003 in an orbit about 
510 miles high. Dragomir has been able to analyze the 
data read by the telescope, using the code written by 
LCOGT postdoctoral colleague Jason Eastman. The 
results were recently published online in the 
Astrophysical Journal Letters. 

It is considered a super planet, a super-Earth, an 

exoplanet having the mass and dimensions in the area of 

our solar system (between Earth and Neptune). It does 

not imply, as other obligatory researchers assert, the 

temperatures, the composition, the total similarity to the 

environment on Earth. These additional requirements are 

beyond the definition of a super-Earth and may represent 

additional desires. Superpowder refers to the mass of the 

planet and does not involve a temperature, composition 

or a similar environment on Earth. 

The brightness of HD 97658 allows astronomers to 

study it closely, this star as well as its planet, in ways 

that are not possible for most exosystems (which have 

been discovered around the weaker stars). 

HD 97658b was discovered relatively recently in 

2011 by a team of specialized astronomers using the 

Keck Observatory and a technique called Doppler. 

Initially, only a lower limit could be established for the 

mass of the planet and nothing was known about its size. 

Transits, such as those observed by Dragomir, can 

occur only when a planet's orbit is wearing it in front of 

the parent star, thus reducing the amount of light that we 

see from the star (so easy) when overlapping. The 

decrease in brightness occurs in each orbit if the orbit 

happens to be almost exactly aligned with our line of 

sight on Earth. For a planet that is not much larger than 

our Earth, around a star nearly as great as our Sun, the 

interruption in the light is very small and short but still 

detectable by the specialized telescope, MOST SPACE. 

The first report on transit in the HD 97658 system in 

2011 was just a false alarm, so the whole story of the 

new discovery risks to die from the beast and remain 

buried definitively. Dragomir knew that the ephemeris of 

the planet's orbit (a timing to predict when the planet 

could pass the star) was not accurate and had the power 

of persuasion for the MOST team not to stop research 

but to expand search parameters and then the last 

possible window of observation of this star last year 

when it all seemed just lost time and the abandonment of 

the study was already floating in the air, so the long 

awaited event occurred on its own, the data then showing 

tantalizing signs of a transit - monster, but unsafe 

though. So, resuming the abandonment study and only 

one year later, MOST revised HD 97658 and found clear 

evidence of the planet's transit, allowing Dragomir and 

the MOST team to evaluate them for the first time, 

including the size and mass of the planet. 

After measuring the size and mass of the exoplanet, it 

was then possible to determine by its calculation its 

density, which in turn allows astronomers to continue to 

say something about its composition. The measurement 

of the properties of the super-earth, in particular, tells us 

whether they are mainly rocky giants, rich in water, 

mini-gas or something completely different. These are 

particularly complex problems that can be anticipated as 

soon as you know the first data about the mass, volume, 

density of a discovered exoplanet. 
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The average density of HD 97658b is about four 
grams per cubic centimeter, about a third of the lead 
density, but denser than most known rocks. Astronomers 
see great value in this value - about 70% of Earth's 
average density - because the surface gravity of HD 
97658b could maintain a thick atmosphere. Although it 
is unlikely that alien life can breathe those gases, yet the 
planet allows them to exist and their possible later 
modification to obtain a friendly atmosphere. The planet 
orbits its sun every 9.5 days, at a distance ten times 
closer than we are from our Sun. If a planet is too close 
to its star, it is too hot; if it's too far away, it's too cold, 
but if it's in the area, it's "just right" for the ocean of 
liquid water, a prerequisite for the life here on Earth. 

In recent years, systems with massive orbital planets 

have proved to be quite common, despite being generally 

unexpected. The current number of confirmed exoplanets 

exceeds 600, most of which are detected by radiological 

surveys, which are generally biased toward the detection 

of massive planets (about the mass of Jupiter) in small 

orbits. HD 97658b orbits its star at a greater distance 

(distant) than many of the exoplanets currently known. 

HD 97658b is just the second super-Earth known to have 

a very bright star (Fig. 1). 

This discovery is added to the small sample of the 

over-earth around the brilliant stars, "Dragomir said. In 

addition, it has even a longer period of time than the 

many exoplanets known for transit around the brilliant 

stars, including the only super-Earth in this category. 

The longer period means that it is colder than many 

exoplanets closer to their stars. The properties of 97658b 

are part of the progress towards understanding the 

exoplanets in the habitable area (Science Daily, 2013). 

Figure 2 shows an artistic representation of the HD 

189733b planet that is at 63 light years in the Vulpecula 

constellation. It was discovered in 2005. Most of the 

exoplanets found momentarily are within a 300-year 

radius of light around the Sun (Fig. 3). In the Fig. 4 one 

can see the planet Fomalhaut b, represented in the box 

against the background of the interstellar dust cloud. 

Imagine created by the cosmic space telescope (NASA 

photo). Figure 5 shows the image of the GJ 758 system, 

taken with Subaru Telescope HiCIAO in the near 

infrared. Figure 6 shows the Coronagraph image of AB 

Pictoris showing its tiny companion (bottom left). The 

data was obtained on 16 March 2003 with NACO on the 

VLT, using a 1.4 arcsec occulting mask on top of AB 

Pictoris. In Fig. 7 one can see Our solar system 

compared to 55 Cancri system (Webster et al., 2018; 

Aversa et al., 2017a; 2017b; 2017c; 2017d; 2017e; 

2017f; 2016a; 2016b; 2016c; 2016d; 2016e; 2016f; 

2016g; 2016h; 2016i; 2016j; 2016k; 2016l; 2016m; 

2016n; 2016o; Mirsayar et al., 2017; Petrescu and 

Petrescu, 2016a; 2016b; 2016c; 2013a; 2013b; 2013c; 

2013d; 2012a; 2012b; 2012c; 2012d; 2011a; 2011b; 

Petrescu, 2016; 2012a; 2012b; 2009; Petrescu and 

Calautit, 2016a; 2016b; Petrescu et al., 2016a; 2016b; 

2016c; Petrescu et al., 2017a; 2017b; 2017c; 2017d; 

2017e; 2017f; 2017g; 2017h; 2017i; 2017j; 2017k; 

2017l; 2018 a-n; Zubritsky, 2017). 

 

 
 

Fig. 1: The relative size of the Earth and Sun next to those of HD 97658 (the star) and HD 97658b (the super-Earth exoplanet). 

Credit: Jason Eastman and Diana Dragomir 
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Fig. 2: Artistic representation of the HD 189733b planet that is at 63 light years in the Vulpecula constellation. It was discovered in 

2005. 

 

 
 
Fig. 3: Most of the exoplanets found momentarily are within a 300-year radius of light around the Sun 
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Fig. 4: Planet Fomalhaut b, represented in the box against the background of the interstellar dust cloud. Imagine created by the 

cosmic space telescope (NASA photo) 

  

 
 

Fig. 5: Discovery image of the GJ 758 system, taken with Subaru Telescope HiCIAO in the near infrared. 
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Fig. 6: Coronagraph image of AB Pictoris showing its tiny companion (bottom left). The data was obtained on 16 March 2003 with 

NACO on the VLT, using a 1.4 arcsec occulting mask on top of AB Pictoris 

  

 
 

Fig. 7: Our solar system compared to 55 Cancri system 
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Results 

The first published discovery that was confirmed 

took place in 1988; a planet around the Gamma Cephei 

star was detected by Canadian astronomers Bruce 

Campbell, G.A. Walker and Stephenson Yang. 

On February 26, 2014, NASA announced the 

confirmation of the discovery of 715 exoplanets with the 

Kepler Space Telescope. Four of the 715 planets are 

about 2.5 times larger than Earth and orbit in the 

habitable area of their star, defined as the distance from 

the star where the surface temperature is conducive to 

life in the aquatic environment. One of the life-

threatening expletives, called Kepler-296f, orbits around 

a star twice as small as the Sun. Kepler-296f is twice as 

big as Earth, but researchers do not know yet whether it 

is a gaseous planet, covered by a dense cloud of 

hydrogen and helium, or whether it is a planet rich in 

water surrounded by a deep ocean. 

On Earth, ozone absorbs UV in the stratosphere, 

protecting our world from much of the harmful radiation 

of the Sun. For a stratospheric exoplanet, the absorbent 

is usually considered to be a molecule such as titanium 

oxide, a titanium dioxide near Earth as a paint pigment 

and a sunscreen. 

Researchers analyzed the data collected for WASP-

18b (Fig. 8), located at 325 light-years from Earth, as 

part of a survey to find the planet with the stratosphere. 

The heavy planet, which has ten times the mass of the 

planet Jupiter, has been observed repeatedly, allowing 

astronomers to accumulate a relatively large volume of 

data. This study analyzed five eclipses from Hubble's 

archived data and two from Spitzer. 
From the light emitted by the planet's atmosphere to 

infrared wavelengths, beyond the visible region, it is 
possible to identify spectral watermarks and other 
important molecules. The analysis highlighted the 
WASP-18b model, which does not resemble any 
exoplanet examined so far. To determine which of the 
molecules were most likely to match it, the team 
performed computerized modeling. 

"The only consistent explanation of the data is 
overlapping carbon monoxide and very few water vapor 
in the WASP-18b atmosphere, in addition to the 
presence of a stratosphere," said Nikku Madhusudhan, 
co-author of Cambridge University in the UK. This rare 
combination of factors opens a new window in 
understanding physical and chemical processes in 
exoplanetary atmospheres. 

The results show that WASP-18b has hotter carbon 
monoxide in the stratosphere and cooler carbon 
monoxide in the atmosphere below, called the 
troposphere. The team determined this by detecting two 
types of carbon monoxide signatures, an absorption 
signature at a wavelength of about 1.6 microns and an 
emission signature at about 4.5 microns. This is the first 
time scientists have detected both types of fingerprints 
for a single type of molecule in an exoplanet atmosphere. 

In theory, another possibility of observation is 
carbon dioxide, which has a similar fingerprint. 
Researchers have decided this because, if there is 
enough oxygen to form carbon dioxide, the atmosphere 
should also have water vapor. 

 

 
 
Fig. 8: WASP-18b, a "hot Jupiter" located 325 light-years from Earth, has a stratosphere that's loaded with carbon monoxide but has 

no signs of water 
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To produce spectral impressions seen by the team, 

the top atmosphere of WASP-18b should be loaded with 

carbon monoxide. Compared to other planets, such as 

Jupiter, the atmosphere of this planet could contain 300 

times more "metals" or heavier elements than hydrogen 

and helium. This extremely large metal would indicate 

that WASP-18b could have accumulated larger amounts 

of solid frost during its formation than Jupiter, suggesting 

that it could not have formed in another hot Jupiter. 

WASP-18 is a 9-star magnitude located in the 

southern constellation of the Phoenix hemisphere. It has 

a mass of 1.25 masses of the sun. 

In 2009, the SuperWASP project announced that an 

extraordinary planet Jupiter, WASP-18b, is in orbit very 

close to this star. 

Observations of Chandra observer failed to find 

WASP-18 X-rays and it is believed that this is caused by 

the destruction of the magnetic field of the star by 

reducing the convection to the star's atmosphere. Tidal 

forces on the planet can also explain larger quantities of 

lithium measured in previous WASP-18 optical studies. 

WASP-18b is an extrasolar planet that is notable for 

an orbital period of less than a day. It has a mass equal to 

10 Jupiter masses, just below the boundary line between 

planets and brown dwarfs, about 13 Jupiter masses. Due 

to the tidal deceleration, it is expected to approach and 

eventually merge with the host star, WASP-18, in less 

than a million years. The planet has about 3.1 million 

kilometers of the star, which is about 325 light years 

away from Earth. It was discovered by a team led by 

Coel Hellier, professor of astrophysics at Keele 

University in England. 

Keele researchers and the University of Maryland are 

trying to understand if the discovery of this planet, as 

small as its expected disappearance (with less than 0.1% 

of the remaining lifetime), has been forced or if the 

dissipation of the WASP-18 flow is much less effective 

than astrophysics. Observations made over the next 

decade should determine the rate at which they are in the 

WASP-18b orbit. 
The closest example of a similar situation in the solar 

system is Phobos moon on Mars. Phobos orbits Mars at a 
distance of just 9,000 km, 40 times closer to Earth than 
Earth and is expected to be destroyed in about eleven 
million years.  

Discussion 

 In our Galaxy, there are billions of stars and it is 

estimated that over 15% of them have plants that surround 

them. There is also the planet that orbits around gray 

dwarf stars or plants that move freely through the galaxy. 
The discovery of exoplanets is difficult because they 

are remote and lacking their own light. In June 2011, 
over 500 extrasolar planets have already been 
discovered. The mass of these planets is of the mass of 

the planet Jupiter. The vast majority of them have been 
detected through observations on radial speed and other 
indirect methods rather than using real images. To date, 
more than 2000 exoplanets have been discovered (2099 
exoplanets in 1342 solar systems, of which 510 planetary 
systems with more than one planet on 1 April 2016). 

Another method used to discover exoplanets is the 

technique of microgravity lenses, which is based on the 

deflection of light from a star when it is behind the 

gravity of the field of another star. 

Several extragalactic exoplanets have been 

discovered. 

Exoplanets are also important for the eventual 

existence of alien life because stars cannot shelter life, 

being too hot for it. 

New bases built on Mars where people live are not only 

necessary but imperative to be built as quickly as possible. 

Why is there an extension of the human species in 

space? Simple, because we will not all be here soon and 

after we're getting busy, we're gonna consume almost all 

of the planet's resources and then we'll have enormous 

social problems. 

The man, as I have already said in other works, was 

not created here only to eat, drink and have fun. Our 

major humanitarian goal is to become multiple builders 

on various levels.  

Over time, we have been able to make the blue planet 

special beauties built by humans, which even rivals those 

given by nature. But the big problem is that we will get 

more and more and resources will diminish. We have 

succeeded in starting to implement the green energy, 

especially the hydro, solar and wind, together with the 

initial nuclear fission energies soon and fusion and thus 

we will have energy at infinity, here on earth and 

wherever we go, energy to live, to move, to build and to 

other major needs. 

In other words, if we cannot immediately reach other 

planets and colonize them, it is important to look for 

them, study them even remotely, to know what we have 

and in the future try to sort them to colonization actions 

could be launched in a timely manner, with great 

chances of success. Because these businesses will take 

us tens, hundreds and perhaps even thousands of years, it 

is imperative for humanity to immediately begin the 

colonization of what we have in our immediate vicinity. 

Conclusion 

Positioned approximately 70 light years from Earth a 

sun named by astronomer HD 97658, is nearly bright 

enough to be seen even with the naked eye.  

The more interesting part of the problem lies in the 

fact that this sun, this star, also has an exoplanet HD 

97658b, the size of which is approximately double 

compared to our planet Earth and having a smaller mass 

compared to our planet about eight times. HD 97658b is 
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basically a super-Earth, a great planet in cosmic space, 

for which there is no example in our solar system. 

Even if its discovery was made long ago, its size and 

mass were recently determined by Diana Dragomir, a 

postdoctoral astronomer with the Las Cumbres 

Observatory Global Observatory (LCOGT) of UC Santa 

Barbara University. As part of his research, Dragomir 

carefully studied various transits of this exoplanet with 

the help of the cosmic telescope, able to determine 

Microvariability and Oscillations of Stars (MOST). 

That telescope was launched in 2003 in an orbit about 

510 miles high. Dragomir has been able to analyze the 

data read by the telescope, using the code written by 

LCOGT postdoctoral colleague Jason Eastman. The 

results were recently published online in the 

Astrophysical Journal Letters. 

It is considered a super planet, a super-Earth, an 

exoplanet having the mass and dimensions in the area of 

our solar system (between Earth and Neptune). It does 

not imply, as other obligatory researchers assert, the 

temperatures, the composition, the total similarity to the 

environment on Earth. These additional requirements are 

beyond the definition of a super-Earth and may represent 

additional desires. Superpowder refers to the mass of the 

planet and does not involve a temperature, composition 

or a similar environment on Earth. 

The brightness of HD 97658 allows astronomers to 

study it closely, this star as well as its planet, in ways 

that are not possible for most exosystems (which have 

been discovered around the weaker stars). 

HD 97658b was discovered relatively recently in 

2011 by a team of specialized astronomers using the 

Keck Observatory and a technique called Doppler. 

Initially, only a lower limit could be established for the 

mass of the planet and nothing was known about its size. 

Transits, such as those observed by Dragomir, can 

occur only when a planet's orbit is wearing it in front of 

the parent star, thus reducing the amount of light that we 

see from the star (so easy) when overlapping. The 

decrease in brightness occurs in each orbit if the orbit 

happens to be almost exactly aligned with our line of 

sight on Earth. For a planet that is not much larger than 

our Earth, around a star nearly as great as our Sun, the 

interruption in the light is very small and short but still 

detectable by the specialized telescope, MOST SPACE. 
The first report on transit in the HD 97658 system in 

2011 was just a false alarm, so the whole story of the 
new discovery risks to die from the beast and remain 
buried definitively. Dragomir knew that the ephemeris of 
the planet's orbit (a timing to predict when the planet 
could pass the star) was not accurate and had the power 
of persuasion for the MOST team not to stop research 
but to expand search parameters and then the last 
possible window of observation of this star last year 
when it all seemed just lost time and the abandonment of 
the study was already floating in the air, so the long 

awaited event occurred on its own, the data then showing 
tantalizing signs of a transit - monster, but unsafe 
though. So, resuming the abandonment study and only 
one year later, MOST revised HD 97658 and found clear 
evidence of the planet's transit, allowing Dragomir and 
the MOST team to evaluate them for the first time, 
including the size and mass of the planet. 

After measuring the size and mass of the exoplanet, it 

was then possible to determine by its calculation its 

density, which in turn allows astronomers to continue to 

say something about its composition. The measurement 

of the properties of the super-earth, in particular, tells us 

whether they are mainly rocky giants, rich in water, 

mini-gas or something completely different. These are 

particularly complex problems that can be anticipated as 

soon as you know the first data about the mass, volume, 

density of a discovered exoplanet. 

The average density of HD 97658b is about four 

grams per cubic centimeter, about a third of the lead 

density, but denser than most known rocks. Astronomers 

see great value in this value - about 70% of Earth's 

average density - because the surface gravity of HD 

97658b could maintain a thick atmosphere. Although it 

is unlikely that alien life can breathe those gases, yet the 

planet allows them to exist and their possible later 

modification to obtain a friendly atmosphere. The planet 

orbits its sun every 9.5 days, at a distance ten times 

closer than we are from our Sun. If a planet is too close 

to its star, it is too hot; if it's too far away, it's too cold, 

but if it's in the area, it's "just right" for the ocean of 

liquid water, a prerequisite for the life here on Earth. 
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