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Introduction:  The canonical habitable zone is de-

fined as the distance at which a planet must be from 
the host star such that the surface of an Earth-like 
planet can support liquid water [1]. To calculate the 
habitable zone, the only information that is required is 
the star’s effective temperature or luminosity. In other 
words, while it is required that temperatures be suitable 
for liquid water, there is no determination, calculation, 
or measurement as to whether the planet or its suface 
even has water.  

The breakdown of current exoplanet limitations, 
especially as it relates to language, was well examined 
in [2]. They argued that the idea of habitability, by 
definition, restricts all calculations and observations to 
be with respect to the planet’s surface. As a result, 1) 
equilibrium temperature must act as a (poor) proxy for 
surface temperature; 2) atmospheric models must be 
either inferred from whatever parameters (pressure, 
temperature profile, and gas composition) are available 
or assumed to be Earth-like; and 3) the planet’s surface 
must be deduced from not-well-constrained mass and 
radius measurements with respect to know Solar Sys-
tem planets, of which there are no “super-Earths” [3]. 
None of these restrictions touch on the presence of 
magnetic fields, impact history, tidal locking, or stellar 
activity [4] – which is an important condition too often 
ignored in the quest to find the copious number of ex-
oplanets orbiting cool M-dwarf stars [5].  

 
Stellar Abundances and Planets: In the last few 

years, it has become a common occurrence to hear that 
“if you know the star, you know the planet.” Obvious-
ly, given the above discussion, this is an overly simpli-
fied statement. Yet it still remains that criticial stellar 
properties, namely the elemental abundances, are not 
being well utilized when characterizing exoplanets and 
their possible interiors.  

Just as important as the other properties, the plan-
et’s composition needs to be taken into account when 
determining habitability. It is only through the pres-
ence of certain raw, elemental materials that a planet 
can be geophysically and geochemically active. Name-
ly, the interior structure and composition must be one 
that can allow for plate tectonics, mantle convection, 
the generation of magmas, volcanism, and a variety of 
other processes that are vital to life as we know it on 
Earth. Without stellar abundances, the physical proper-
ties of a planet are merely columns in a table and our 
understanding of that planetary system is only half 
complete. 

Conclusion: In this review talk, I will discuss not 
only the current state of exoplanet “habitability” and 
the ways in which it falls short, but I will also offer 
possible solutions or directions to clarify research on 
planetary systems. Additionally, I will go over the cur-
rent state of the stellar abundance community, which 
also requires a overhaul in order to achieve confidence 
in stellar abundance measurements [6]. However, it is 
imperative that the chemical relationship between stars 
and their planets, as informed by planetary formation 
and disk models, be utilized to model the structure and 
minerology of planets [7].  

It is possible to build a comprehensive view of po-
tential planetary habitability and detectability of life 
through consideration of both the physical and chemi-
cal stellar properties as well as planetary orbital pa-
rameters, interior structure, and geology. However, it 
first requires an open discussion on the limitations and 
shortcomings within the various sub-fields. Only then 
will we be able to truly quantify the diversity of ex-
oplanets by combining geology, astronomy, data sci-
ence, and exoplanetary science in an inclusive and 
interdisciplinary nature that bridges jargon, “standard 
methodology,” and misconceptions. 
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