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Introduction: Building on the results and expe-

riences gained in the education of planetary science 

and astrobiology during the last years [1-7] partly in 

cooperation with David Hyder [8] from UK, a book 

was published in Hungary providing background and 

examples how to implement planetary science related 

topics in astrobiology into the education at university 

level. Various educational materials were implemented 

into an common framework here for higher education 

titled “Asztrobiológia” (e.g. Astrobiolgy in Hungarian). 

The development is ongoing toward a web-based 

course. We present some results in this filed as exam-

ples on how connections could be visualized and pre-

sented for the students. 

Structure: The whole description and the sections 

of the educational issues is arranged according to the 

material evolution: in the universe from nucleogenesis 

through interstellar chemistry and planet formation 

(includingexoplnets) to the inhabitated extreme envi-

ronments on Earth and the astrobiological potential of 

other planetary bodies in the Solar System (Enceladus, 

Titan, Europa and Mars). 

Figures are compiled to show connections and in-

teractions, as well as distant and time scales of differ-

ent structures and processes. In Fig. 1. the continental 

growth of Earth and events in its history is presented, 

in Fig. 2. several celestial bodies are indicated in the 

H2O’s phase diagram. 

 
Figure 1. Important events in the evolution of Eath and life 

(top), and the increasing volume of continental landmass 

(bottom). The gray vertical line signs the beginning of the 

today’s tectonic activity since 2.5-3.0 billion years ago. 

 
Figure 2. Pressure and temperature characteristics of vari-

ous bodies beyond the Earth 

 

 
Figure 3. Possible processes of H2O and CH mixing inside 

Titan – an important question in astrobiology 
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Connection tables are compiled for different sub-

jects at university (biology, physics, chemistry, Earth 

sciences and astronomy) to present where astrobiology 

and planetary science issues could be integrated into 

the education under different disciplines. The table 1. 

gives examples on certain topics and also references 

for deeper background information.  

course 

title  

related topic in 

astrobiology 

specific example 

petrol 

che-

mistry 

CH polymerization, 

biogen methane 

production 

CHs on Titan, causes in CH 

production change, high altitude 

long-chain CHs, chemical 

processing of CH in lakes 

reac-

tion 

kinetics 

water vapour diffu-

sion in porous 

material 

ice loss on Mars through porous 

surface layer, evaportation 

speed of brines 

thermo-

dyna-

mics 

warming and cool-

ing of solids, heat 

transport 

subsurface warming on Mars, 

solid-state greenhouse effect, 

melting in cometary nuclei (?) 

radio-

che-

mistry 

radiation shielding, 

radiations damaga 

of organisms 

pansperia theory, radiation 

exposure, experiments on the 

ISS, UV survival on Mars 

collo-

idics 

colloid formatin, 

capillary processes, 

adsorption 

thin liquid water film on Mars, 

behavoiour of adsored water, 

salts and brines in porous matrix 

Table 1. Example from the table that shows the connec-

tions between some chemistry courses and anstrobiology and 

planetary science 

Conclusion: The complex educational material 

containing texts, figures, images and various tables 

with detailed list of references has been found to be 

very useful as it gives the possibility to produce com-

plete astrobiology lessons. All of these also serve as 

background for further student research work. 

Future work: As a part of the ongoing educational 

activity in planetary science and astrobiology, we are 

developing an online course and open to share the edu-

cational materials with foreign researchers and educa-

tors. To get images with English language legend and 

text to use at university level, please contact with the 

author. The results and experiences could be also used 

in connection with other planetary science-related 

works including the use of planetary maps [9,10] and 

analog work and planetary probe models [11,12] in the 

education. 

Figure 4. Visualization the occurrences of organic materials 

in the solar system (from left to right, and top to botton): at 

dark floored craters on Hyperion, in the dust from comet 

Wild-2, in Orgueil meteorite, in the plumes of Enceladus, in 

the smogy higher atmosphere of Titan 
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Figure 5. Example image of the material circulation and processing in the Universe, important in astrobiology. Steps in ma-

terial circulation from interstellar space to planet formation, and connections among different steps
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