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W
HEN Neil Arm-
strong first stepped 
on the Moon, from 
Apollo 11’s lunar 
module, on July 20, 
1969, his iconic 
words -- “That’s one 

small step for a man, one giant 
leap for mankind” -- were more 
than a catchphrase for posterity. 
They reflected the futuristic fas-
cination that drew the human 
species to the Moon and beyond, 
for the purpose of  adventure, sci-
ence, exploration, and at present 
hypothetical ly-speaking, 
‘colonisation’.

The Moon, being the Earth’s 
nearest celestial object, has par-
ticularly evoked immense inter-
est for its sheer majesty, and also 
as a gateway to further future 
cosmic odysseys. Accordingly, 
astrophysicists and the pundits 
of  sci-fi have charted a theoreti-
cal roadmap for colonisation of  
the Moon. The idea is that in the 
future, humans may live and 
work on the moon for weeks or 
even months. It is a process or 
concept employed by some pro-

posals for robotic or human ex-
ploitation and settlement endeav-
ours on Earth’s natural satellite. 
Energy and power will make it 
possible to travel to and live on 
the lunar surface. Humans must 
choose the appropriate energy 
source and technological means 
to produce that power. Solar en-
ergy is abundant on the moon, 
and ways must be found to effec-
tively harness it.

While a range of  proposals for 
missions of  lunar colonisation, 
exploitation or permanent explo-
ration have been raised, current 
projects for establishing a per-
manent crewed presence on the 
Moon are not for colonisation, 
but to focus on building moon-
bases for exploration and to a 
lesser extent for harnessing lu-
nar resources. In reality, current-
ly, global space agencies, includ-
ing India’s ISRO, are looking at 
studying specific regions of  the 
lunar surface, so as to under-
stand the scientific potential that 
the Moon may unlock, as we dive 
deeper into space.        

When we talk about looking at 
a suitable perennial energy re-
source to run extended lunar 
missions, in the form of  crewed 
stations, one must also take into 
account the topography and en-
vironment of  the Moon. The 
Moon is not one smooth white/
grey ball of  rock. It’s surface is 
composed of  Anorthosite, which 
is a calcium-rich white rock, al-
most entirely made up of  plagi-
oclase feldspar, a common, light-
weight, light-coloured mineral 
on Earth. It is an igneous rock, 
which means it cooled and solidi-
fied from hot melted material.

Also, the Moon’s environment 
is not nearly as easy to live in as 
Earth’s. Apart from the toxic lu-
nar dust, the sparse atmosphere 
provides no protection from me-
teorites or radiation. The tem-
perature fluctuations on the 
Moon are also intense, ranging 
from -248 to 127 degrees Celsius. 
This again leads to the question 

of  how can the Moon be made 
more survivable, begging the 
need for shelters. In addition to 
protecting inhabitants from me-
teorites, radiation and toxic lu-
nar dust, a sealed shelter would 
allow them to breathe. While the 
pursued purpose of  moonbases 
is mostly for space exploration, 
exploiting and commercialising 
the Moon, it also theoretically ad-
vocates for a lunar and cis-lunar 
infrastructure, economy and set-
tled society. Hence, conditions 
ought to be appropriated.

Discovery of a cave
In this direction, just this week,
a team of  international scien-
tists, under the lead of  the Uni-
versity of  Trento, Italy, have 
made a breakthrough. They pub-
lished a paper in Nature Astron-
omy, demonstrating the existence 
of  a tunnel in the lunar subsur-
face. It seems to be an empty lava 
tube, which could pave the way 
for human habitation on the 
Moon. “These caves have been 
theorised for over 50 years, but it 
is the first time ever that we have 
demonstrated their existence,” 
explains Lorenzo Bruzzone, pro-
fessor at the University of  
Trento.

How was this demonstration 
achieved? Bruzzone explains: “In 
2010, as part of  the ongoing LRO 
NASA mission, the Miniature 
Radio-Frequency (Mini-RF) in-
strument acquired data that in-
cluded a pit in Mare Tranquilita-
tis. Years later we have reanalysed 
this data with complex signal 
processing techniques we have 
recently developed, and have dis-
covered radar reflections from 
the area of  the pit that are best
explained by an underground 
cave conduit. This discovery pro-
vides the first direct evidence of  
an accessible lava tube under the 
surface of  the Moon.”

“Thanks to the analysis of  the 
data we were able to create a mod-
el of  a portion of  the conduit,” 
continues Leonardo Carrer, re-

searcher at University of  Trento. 
This study has scientific implica-
tions for the development of  mis-
sions to the Moon, where the en-
vironment is hostile to human 
life. The aforesaid conditions 
drive the need to find safe sites 
for the construction of  infra-
structure that can support sus-
tained exploration. Caves such as 
this one offer a solution to that 
problem,  the  scientists 
conclude.

Breathing on the Moon is out 
of  question. The Moon techni-
cally does have an atmosphere, 
but the gases are so spread out 
that they do not support 
breathing.

Experiments on the Interna-
tional Space Station have shown 
how recycling air systems could 
be adapted for the Moon. This 
could look like planting oxygen-
emitting plants in lunar green-
houses, and then sending the pu-
rified air through sealed 
habitation pods. This would be 
an entirely new way of  life that 
humans would need to adapt to. 
Also, producing and storing food 
to survive long periods in an al-
ien world is key. 

How can food be cultivated 
384,400 km from our planet, at a 
place lacking requisite air, soil, or 
water? Lunar soil does not con-
tain reactive nitrogen, a mineral 
that is necessary for plant growth. 
In a 2019 study, researchers were 
able to harvest tomatoes, peas, 

radishes, cress, and rye from sim-
ulated lunar soil. Also, green-
houses can simulate Earth-like 
soil conditions. The said research 
is able to depict a plausible way 
how fresh food can be harvested 
on the lunar surface. Another is-
sue is about watering the crops. 
While the discovery of  detectable 
molecular water on the near side 
of  the Moon in October 2020 sug-
gests that water may be more 
widespread, and not limited to 
the far side and colder regions, it 
is still to be seen how easily it can 
be accessed. If  this lunar water is 
clean and easily attainable, it 
would be much quicker and eco-
nomical than shuttling water 
from Earth. In addition, NASA is 
currently able to grow food on the 
space station. This promising de-
velopment could be replicated in 
other microgravity environ-
ments, such as the Moon.

First lunar station
The future is now. NASA and its 
partners are already developing 
the foundational systems needed 
for long-term exploration of  the 
Moon, with the Artemis cam-
paign. “Following the Artemis III 
mission that will land the first 
people near the Moon’s South 
Pole, astronauts on Artemis IV 
will live and work in humanity’s 
first lunar space station, Gate-
way, which will enable new op-
portunities for science and prep-
aration for human missions to 
Mars. The mission will bring to-
gether an intricate choreography 
of  multiple launches and space-
craft dockings in lunar orbit, and 
will feature the debut of  NASA’s 
larger, more powerful version of  
its SLS (Space Launch System) 
rocket and new mobile launcher,” 
says NASA.

The Moon is even closer to the 
Earth today, than it actually is. It 
is technically possible to live on 
the Moon, say scientists, but 
many small steps for science and 
sustainability are needed, before 
that giant leap.  
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Science is simply common sense at its best, 
that is, rigidly accurate in observation, and 
merciless to fallacy in logic. – Thomas Huxley

Living      on Luna

Underground cave  
system on the moon 
discovered by NASA’s Lunar 
Reconnaissance Orbiter 
(LRO)  | NASA

Apollo 11’s Buzz Aldrin with  
the US flag on the Moon |  NASA

Caves have been  
found under the 
Moon’s surface, 

indicating  
a probable shelter 

for future 
researchers, while 

NASA is already 
planning a 

‘Gateway’. Today, 
human lunar 

habitation is not  
just theory, but a 
serious area for 
scientific study

(Regd. Office: PSEB Head Office, The Mall, Patiala-147001) 
Corporate Identity Number U40109PB2010SGC033813 Website : www.pspcl.in

Mobile No. 96461-55525
Short Term E-Tender Enq. No. 7575/P-3/EMP-12723  dated 15.07.24
Dy. Chief Engineer/ Headquarter (Procurement Cell-3) GGSSTP, Roopnagar invites 
E-Tender ID No.2024_POWER_123837_1 for the Procurement of Spares for Seal Assy. 
Set for Hot air gates of Bowl mills of stage-III of GGSSTP, Ropar. 
For detailed NIT & Tender Specification please refer to https://eproc.punjab.gov.in 
from 16.07.24/5:00 PM onwards.

Note: Corrigendum & addendum, if any will be published online at  
https://eproc.punjab.gov.in

563/RTP-63/24-7/16/2024
76155/12/3113/2023/35697


