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The theory behind the black hole has always fascinated us from
time immemorial. This idea has amazed astronomers and theorists
to such an extent that the concept of black holes is even today
one of the most debated ones. 

Recently, on 25th March 2021, crucial characteristics of the
magnetic fields of a supermassive black hole M87* at the center of
the galaxy were observed using the EVENT HORIZON TELESCOPE
(ETH).
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Taking humans to Mars and back is difficult. NASA and other
potential Mars astronauts face many challenges when planning
missions to the Red Planet, but the most important one is the
amount of fuel needed. 

Fifty years ago, specifically during the Apollo program, humans
went to the moon using chemical propulsion, using rocket engines
that burn liquid oxygen and hydrogen in a combustion chamber. It
had its advantages, such as the ability to start and stop the engine
quickly. The technology was then the most advanced for space
travel.

Since then, a few new propulsion technologies have been
invented in space. But there is no better and faster for humans
than chemical propulsion. It's a problem. NASA has two primary
missions to send four or more astronauts to Mars, but relying on
chemical propulsion to venture further from the moon might not
work.
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Nuclear Propulsion: The way to send
humans to Mars
BY RAFID HASAN ABDULLAH YAHYA DEJRAH

Taking humans to Mars and back is difficult. NASA and other
potential Mars astronauts face many challenges when planning
missions to the Red Planet, but the most important one is the
amount of fuel needed. 

Abstractly, the
controversial

question will never
get out of our minds,
which is, will we find
a new way to travel
between galaxies

easily?

Image Credi t :  Universe Today
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The main reason is that sending supplies and astronauts to Mars
requires a lot of rocket fuel. Even in favorable conditions when
Earth lines up with Mars every 26 months, a human mission to
Mars would require 1,000-4,000 metric tons of fuel.

Just as you can imagine, when upgrading to its Block 1B
configuration, the NASA Space Launch System missile will have a
carrying capacity of 105 tons to low Earth orbit. NASA expects to
launch this missile once a year, and it will likely cost about $ 2
billion for the trip.

So getting enough fuel into orbit for the Mars mission would
require at least ten launches of the Space Launch System missile,
or about a decade and $ 20 billion, just for the fuel. In summary, if
we want to go to Mars, we may need to think of other ways to do
so.

A new report from the National Academies of Sciences,
Engineering, and Medicine offers some answers about two
alternative methods. At the request of NASA, a broad panel of
experts has evaluated the feasibility of two propulsion methods -
thermonuclear and electro-nuclear - for a human mission that will
be launched to Mars in 2039.

“One of the main points of the report is if we want to send
humans to Mars, and we want to do it again, and in a sustainable
way, then nuclear space propulsion is the right way,” said Bobby
Brown, director of planetary science at the Jet Propulsion
Laboratory and co-chair of the author's committee.

The committee was not asked to recommend a specific technology,
each based on nuclear reactions, but it does a different job.
Nuclear thermal propulsion involves a rocket engine in which a
nuclear reactor replaces the combustion chamber and burns liquid
hydrogen as fuel.
 
Nuclear electric propulsion converts heat from a fission reactor
into electrical energy, like a power plant on Earth, and then uses
that energy to produce thrust by accelerating an ionizing
propellant such as xenon.

EDGE OF SPACE PAGE 03

Abstractly, the
controversial

question will never
get out of our minds,
which is, will we find
a new way to travel
between galaxies

easily?

© 2021 All Rights Reserved, EdgeofSpace.in, Part of SSERD

Switching to Nuclear Fuel for Nuclear
Propulsion



The report says that if NASA is to use nuclear
propulsion for human missions during the 2030s, it
must begin developing the technology
immediately. So far, the agency has been
somewhat conservative to move quickly in the
nuclear propulsion space. This may be in part
because the agency is making a significant
investment in the Space Launch System rocket and
the chemical propulsion needed for the Artemis
lunar program.

Therefore, in recent years, NASA has not requested
funding for the nuclear propulsion program.
Congress has appropriated money for this effort,
however. In the fiscal year 2021 budget bill, NASA
received $ 110 million to develop thermonuclear
propulsion.

It would be much expensive, Brown said, at least
NASA should work with the Department of Energy
and other parts of the government to develop this
technology and begin cargo flights to Mars in the
mid-1930s. However, he added that this kind of
project is what NASA will be able to achieve. 

"It's the kind of technical challenge that NASA was
created for, and it's the kind of technical challenge
that our nation expects NASA to be able to
overcome, as it did before in the Apollo program,"
Brown said.

“If you look at the panel's recommendations on thermonuclear
propulsion, we see that it is a robust program, built on
foundational work recently completed, that could lead us there,”
Brown said of the Mars 2039 target. Concerning nuclear
electrical propulsion, we saw that it is not clear that such a
program can get us there, but we have not confirmed the
opposite.

Nuclear propulsion requires much less fuel than chemical
propulsion, often less than 500 metric tons. This would be useful
for the Mars mission, which will include several advanced
missions to pre-position supplies on the Red Planet. 

Also, the consumption of nuclear propellant fuel is more
consistent with the launch opportunities offered by the orbits of
Earth and Mars. During some of the pairings, which occur
roughly every 26 months, the fuel required to complete the Mars
mission with chemical fuel is so high that it is simply not
possible.
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NASA's plan to use Nuclear 
Propulsion

Image Credi t :  TechCrunchs

Image Credi t :  His tory .com
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Starship Project
What about the concept of the spacecraft that
SpaceX is building to send humans to Mars? The
project seeks to address the problem of needing a
lot of chemical fuel by developing a low-cost,
reusable launch system. SpaceX's engineers know
that getting to Mars will take a lot of fuel, but they
think the problem is solvable if they can build a
Starship that flies far away for relatively little cost. 



The basic concept is to launch Starship into orbit with empty tanks and transport the fuel that other
Starship spacecraft have launched into low Earth orbit before launching the spacecraft to Mars. Brown
said SpaceX is developing a plan to send humans to Mars with different assumptions from NASA. 

" I think there is a fundamental difference in the assumptions that
NASA is seeking to make about the type of infrastructure needed
on Mars," he said . 

It does not mean that the Starship will not operate. However, it illustrates the challenge of sending a
mission to Mars with only chemical propulsion. To use conventional propulsion, one needs to push reuse
and heavy rockets to their limits, which is exactly the thing SpaceX is trying to achieve with its reusable
launch system.

But, what about Superspeed warp drives, and will we ever have them? Warp motors are faster than light,
and we see them in science fiction movies. Possession of them may be possible! It is really difficult to live
in this vast universe, where we are unable to reach the nearest stars that are hundreds of light-years away
from us because the speed of light is absolute and cannot be exceeded or reached.

No wonder, then, that science fiction series and science fiction movies use the idea of   a faster-than-light
vehicle (FTL) as the main plot, so someone presses a button or pulls an arm and the astonishing system -
whose mechanism we cannot explain! - starts working, sending us to another location in space-time. 
However, in recent years the scientific community has become enthusiastic - and skeptical at the same
time, and understandably skeptical - of the idea that one of the concepts related to this topic is possible,
which is known as the Alcopier warp drive.

It was the subject of a presentation made during the AIAA's Propulsion and Energy Forum, which took
place August 19-22 in Indianapolis, given by Joseph Agnew, an engineering student and research assistant
at the Propulsion Research Center (PRC) at the University of Alabama-Huntsville UAH.
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Joseph Agnew ( Image Credi t :  UAH)
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Agnew expla ined that  the idea of    a  warp dr ive is  re lat ive ly
s imple .  I t  was previously proposed by the Mexican physic is t
Miguel  Alcubierre in 1994 when he ta lked about  the concept
of  mot ion that  is  faster  than l ight  by applying theoret ica l  -
but  possib le -  to  E instein 's  equat ions ,  which descr ibe how
space and t ime interact  and energy together  in the
universe .

The Alcopier  motor  achieves faster- than- l ight  t ravel  by
expanding the fabr ic  of  space- t ime in a  wave ,  causing space
to contract  in  f ront  of  th is  wave and expand behind i t .
Theoret ica l ly ,  a  spacecraf t  ins ide this  wave could r ide a
warp bubble and reach speeds above the speed of  l ight ,
known as the Alcubierre Metr ic .

I f  we want  to expla in this  in l ight  of  the theory of  genera l
re lat iv i ty ,  then the warp bubble wi l l  represent  a  f rame of
reference for  the inert ia  of  anything inside i t .  Then ,  the
bubble can exis t  in  a  f la t  region of  space- t ime and exceed
the speed of  l ight ,  and s ince the vehic le  is  not  moving
through space-t ime ,  rather  i t  moves space- t ime i tse l f .  So ,
the ef fects  of  re lat iv i ty ,  such as the di la t ion (s lowing down)
of  t ime wi l l  not  apply to i t .  In  short ,  the Alcopier  metr ic
a l lows t ravel ing at  speeds exceeding the speed of  l ight
without  v io lat ing the laws of  re lat iv i ty .

Agnew said this  idea inspired him s ince he was in high
school ,  and he has pursued i t  ever  s ince ,  as  he wrote in his
address to Universe Today:  

I s t ud ied mathemat ic s  and sc ience in dep th,  became
intere s t ed in sc ience f ic t i on and technically  advanced
theo r i e s ,  and no t iced how sc ience f ic t i on se r i e s  in sp i red o r
ant ic i pated the invent i on of  cell  phones ,  table t s ,  and more .  

Then I s tar ted th ink ing abou t  o ther  t echnol og ie s  s uch as
pho t on t o r pedoe s ,  laser  weapons ,  and the warp  eng ine,  and
how b o th sc ience f ic t i on and real sc ience deal t  w i th the se
technique s ,  then I s t umbled up on Miguel  Alcop ie r ' s  o r i g inal
re search,  and after  reading and under s tanding i t  f o r  s ome
t ime ,  I  s o ught  o u t  s ome keywords  and ar t icle s  and delved in t o
s t udy the theo ry .

Abstractly, the
controversial

question will never
get out of our minds,
which is, will we find
a new way to travel
between galaxies

easily?

EDGE OF SPACE PAGE 06© 2021 All Rights Reserved, EdgeofSpace.in, Part of SSERD



The concept  was genera l ly  re jected because i t  is  ent i re ly
theoret ica l  but  has come to l i fe  again in recent  years ,
thanks in large part  to Harold White ,  leader  of  the advanced
propuls ion team at  the Eagle works Laboratory of  NASA's
Johnson Space Centre .

During the 100 Year  Starship Symposium in 2011 ,  White
shared some updated ca lculat ions on the Alcopier  metr ic .
According to White ,  A lcober 's  theory is  sound ,  but  i t  needs
some ser ious test ing and development ,  which is  what  White
and his  team have been working on ever  s ince at  the Eagle
Works Lab.

Professor  Jason Casebry ,  AeroSpace and Engineer ing did a
lot  of  researches on Warp machines .  Agnew sees the
concept  of  judgment f rom the warp in scholar ly  c i rc les  f rom
Akbar ,  so he says :

 The ment ion of  the warp dr ive br ings laughter  and mockery
because i t  sounds l ike sc ience f ic t ion and is  of ten
dismissed and seen as something very s trange ,  and that  is
understandable .  For  me ,  I  c lass i fy  this  concept  menta l ly
within the concepts  of  super luminal  mot ion ,  whi le  everyone
assumes that  there cannot  be a speed greater  than the
speed of  l ight  at  a l l .  

When I  delved into the study of  theory ,  I  found that  this  is
not  a  problem,  and I  th ink that  interest  in  the idea wi l l
increase when people learn about  the progress we have
recent ly  made ,  because the idea of    the engine his tor ica l ly
represents  an obstac le ,  as  people see them as theoret ica l
equat ions instead of  seeing the resul ts  achieved ,  and this  is
di f f icul t  to  not ice progress .

Whi le  this  f ie ld is  s t i l l  in  i ts  infancy ,  some recent
developments have supported i t ,  such as the discovery in
2016 of  L IGO scient is ts  of  natura l ly  occurr ing gravi tat ional
waves (GWSs)  (a lso ca l led gravi tat ional  waves ,  which are
r ipples in space- t ime that  propagate in waves f rom the
source to the outs ide) .  This  discovery proved that  the warp
dr ive has a  foundat ion in nature .

“There has been surpr is ing progress in predict ing engine
impacts  over  the past  ten years ,  which wi l l  help determine
how i t  was made , ”  Agnew said .  The discovery of
gravi tat ional  waves is  a  rea l ly  big s tep ,  as  i t  proved that
space-t ime can be bent  and warped in the presence of  huge
gravi tat ional  f ie lds ,  th is  is  how we thought  in the past ,  but
we are now certa in .  
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Thanks to Einstein, now we know that the effect is real. The question now is: Can we generate the same
effect ourselves in the lab? It would be a huge investment of time and resources, but it would be very
beneficial. There is no doubt that the Warp Engine model requires additional support and many advances
before experimental research is possible, as it requires an evolution in the scope of theoretical research
as well as technical development.

Agnew believes that if we treat obstacles as many small problems instead of treating them as a mammoth
problem, we will make progress. He said, essentially, a warp drive needs a means of controlling the
pressure and expansion of spacetime in a narrow range like the area around a spacecraft. 
We know for sure that very intense energy - such as electromagnetic energy fields - can cause space-time
to curve, but this requires enormous amounts of energy, according to our current analysis of the situation.

So the solution is to try to update the technical capabilities of equipment and steps as closely as possible
to make this very intense energy possible. If we succeed in applying this effect in the laboratory, it will
lead us to a more in-depth understanding of how gravity works, which opens the way to discover the
theories and loopholes that have not yet been discovered. 

Energy is the biggest obstacle before us, then comes the technical obstacles as we need larger
electromagnetic energy fields and more sensitive equipment. Still, the biggest challenge facing the
Alcopier model is the amount of energy required to create a warp bubble. 

Scientists believe that the only way to maintain the negative energy density needed to produce the
bubble is to use exotic matter (a substance whose properties differ from those of natural materials).
Scientists say that the amount of energy required for this is equivalent to the mass of Jupiter, and this is
better than previous estimates that estimated the energy needed to be the same size as the entire
universe. But it still represents a tremendous amount of energy, so we need more technical progress to
reduce what We need a more realistic amount of energy. 

Agnew believes it can be achieved through further advances in quantum physics, quantum mechanics, and
metamaterials (materials designed to have properties not found in natural materials). For the technical
side, we need more progress in the superconductor industry. But as Agnew sees it, it is not impossible,
and given what we have achieved so far, we have reason to be more optimistic, as he wrote: 

“The theory has so far proven that it is worth pursuing and that
it is now easy to provide evidence for its rationale ." 

With regard to financing, it is not difficult to see that the ability to explore beyond the solar system would
be a huge leap for humans and that the technical growth resulting from pushing the boundaries of
research will be very useful.

The Alcopier warp engine will have to make a difficult road, as it has before with avionics, nuclear
research, space exploration, electric cars, and reusable rocket boosters. Previous cases have proven that
you end up going through the point of no return, and it becomes quite possible.

Given our growing preoccupation with exoplanets, a few people hope to send missions to nearby stars in
search of habitable planets, and history has taught us that sometimes all it takes to get the ball moving is
a good push at first.
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CHINA EFFECTIVELY DISPATCHES NEW LONG MARCH 7A
ON THE SUBSEQUENT ENDEAVOR

1
Maturing Hubble gets back to tasks after a

product glitch. 
NASA said Hubble continued perceptions
at 8 p.m. Eastern March 11, more than four

and a half days after a product blunder
made the rocket go into a protected mode,

suspending ordinary activities of the
almost 31-year-old space telescope.

Read full article 'here'

3
On 25th March 2021, important details of

the magnetic fields of a supermassive
black hole at the center of the galaxy were

observed. The magnetic fields
surrounding the supermassive black hole

have been mapped by measuring the
polarization of light emitted by matter in

the hot region around the black hole.
Read full article 'here' 

2
Blue Origin to reenact lunar gravity on

suborbital excursions for NASA
NASA has consented to an arrangement

with Blue Origin to utilize that
organization’s New Shepard suborbital
vehicle for flights that will mimic the

decreased gravity on the outside of the
moon.

Read full article 'here'

B Y  A N J A L Y  T H O M A S

The second trip of China's new medium-lift Long March 7A rocket effectively
positioned a trial satellite into space Thursday, following a bombed dispatch of a
similar design a year ago brought about by an issue in a supporter fluid oxygen
framework.
Read more at China effectively dispatches new Long March 7A on the subsequent
endeavor. 

THE NEWS BULLETIN

4
Full Moon 2021: The SUPER MOON of the

year is here
The full moon of March will occur on 28th
at 2:48 p.m. EDT and is called the “WORM-

MOON”. The moon will appear slightly
larger than usual in the night sky and

according to NASA it is called the “SUPER
MOON”. 

 

6
A Light Show In The Night Sky By Falling

SpaceX's Debris
A strange meteor was seen streaking across

the sky in the U.S. Pacific Northwest, on
the night of 25th March 2021. But that was
neither a chunk of asteroid nor a comet.
According to experts, it was most likely
SpaceX debris falling and burning up in

Earth's atmosphere. 
 

5
SpaceX test-fired its latest Star-Ship
rocket prototype on March 26, 2021.

SpaceX's Starship SN11 rocket is one of the
recent prototypes for a fully reusable

spacecraft capable of missions to the moon
and much more. In order to fly astronauts
and other gear to the moon and Mars, the
company is in the process of developing a
165 feet tall rocket and a massive booster

called “Super Heavy”
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An Astro Space Camp 5.0 will organize from April 30 to May 30, 2021, through
online mode for school students to create familiarity with Space Science and
Technology. It is our fifth camp in the country, while previously in the year
2019, it was organized in Chennai and the year 2020, due to the COVID-19
pandemic, it was held online. The on-line Astro Space Camp will have three
masterclasses based on Astronomy's themes, Mission to space, and Satellites.  

The former two will help students learn the wonders of astronomy and the
cosmos and how astronauts travel to space, mars, or the moon while the
latter master class will help them understand the importance of satellites in
our day-to-day activities. The chief aim of this flagship program by SSERD is
to elevate and foster new attributes in young minds and help them to reach
one step closer to their dreams in the field of Space- Science.

The organizing team includes our SSERD Chairman Mr. Sujay Sreedhar and
CEO Ms. Nikhitha C. and some prominent speakers and scientists with
profound knowledge from ISRO, IIA, and other honored institutions.

In this course we will be opting for an off-beat approach for teaching which
will incorporate three practices namely: Learn, Build and Launch. The
students will learn the fundamental theory in the first phase, design and
execute their own idea of project-model in the second, and in the final phase,
they will demonstrate what they have made. Topics that will be covered are
Aeronautics, Astronautics, Space Technology, Astronomy and Astrophysics,
Space Robotics, and a lot more which aim to trigger young minds into
thinking through innovative ways.

In the camp, the students will be part of various engaging activities such as
Individual Model making, Invited Space Talks, Experiment Simulations, and
many more. One of our former student attendees has reviewed that his
favorite events were one session based on Hydro- Rockets and the other was
the Sky-Gazing Session. This camp gave him a realistic and practical
experience and extensive knowledge about the cosmos. 

ASTRONOMY
Learn wonders of astronomy,

how planets move and explore
the cosmos!

 

 

 

 

 

 

 

 

 

10-days, Online Program
April 30-May 9 2021

 

MISSION TO SPACE
How Astronauts Travel to

space? Will people ever live on
Mars or Moon?

 

 

 

 

 

 

 

 

 

10-days, Online Program
May 10-20, 2021

 

SATELLITES
Did you know that satellites

help us everyday?
 

 

 

 

 

 

 

 

10-days, Online Program
May 21-30, 2021

 

ASTRO SPACE CAMP
S S E R D  i s  o r g a n i s i n g

TOPICS FOR 2021
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All in all, this interactive concourse will ignite the inquisitiveness of participants and we hope to identify,
assist and inspire those students who are keen on the field of Space science. 

So, If your child is interested in the search for life beyond Earth, Robotics, Astronomy, or simply the Thrill
Of Exploration, This Program is a Perfect Outlet for their Curiosity And Creativity!  Come, register on our
platform and help them discover a space scientist within.

https://space.astrospacecamp.com/register/

For more details contact us undersigned:
https://space.astrospacecamp.com/
Email- Astrospacecamp@sserd.org
+91 77951 11926

Read our blog on the Ancient
Astronomy at Edge of Space

It  a l l  s tarts  with curios i ty .
Human has a lways been

curious to  know things ,  how
it  works ,  where  i t  came from,

and what i s  i t?  It  l eads to
the  evo lut ion of  ancient

astronomy.

_____________________

_____________________
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Also, Follow SSERD on social media for more updates. 

 

 

 

visit www.sserd.org for more information

INTERNSHIP AND PROJECT DIVISION - BATCH 9

A monthly digital newsletter by Edge of Space

Follow us on our social media handles for

more updates

The goal of this internship is to help students to work on space-related projects!
You will receive the best of training and guidance from SSERD as well as other pioneers in the field all to

your home and completely online. You will also earn an e-certificate after the completion of the
internship.

Fill the application form 
Wait for interview notification
Issue of topics 
Commencement of Internship

Application is open for any students pursuing
undergraduate and postgraduate programs.

Application Process:
1.
2.
3.
4.

TOPICS: 
1. Propulsion System
2. Astronomy and Astrophysics
3. Satellites
4. Space Settlement 
5. Space Mission Design
6. Space Robotics
7. SSERD Operations
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Batch Duration: 27th April – 27th May
Timings: 4-8 PM IST, Monday to Saturday
Last Date to apply:  18th April 2021

BENEFITS: 
1. Training
2. SSERD official membership
3. Career guidance
4. Access to professionals
5. Scholarships will be provided for
those who can’t afford

TRAINING ON: 
1. How to do the research
2. How to look for the correct
information
3. How to make the best resume
4. Selection of universities 
5. Project Specific Trainings

Visi t  SSERD Internships to know more

edgeofspacein edgeofspacein edgeofspacein

Visit www.edgeofspace.in to

read interesting blogs Fill out the google form to contribute

sserd_org sserd.org sserd_org sserd sserd
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