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Big Bang Theory
Edwin Hubble

The Cosmic Connection:
How Edwin Hubble
Revolutionized Our
Understanding of the
Universe

When we gaze up at the night sky, it is easy to feel
small  and  insignificant.  Yet,  for  most  of  human
history,  we  believed  the  opposite  to  be  true.  We
thought  our  Milky  Way  galaxy  was  the  entire
universe, and that everything beyond its borders was
simply  cloud-like  nebulae.  This  comfortable,
geocentric  worldview  was  shattered  in  the  20th
century  by  a  single,  groundbreaking  figure:  the
astronomer who provided the first concrete evidence
for the expanding universe and, by extension, laid the
foundation for what we now call the Big Bang Theory.
That man was Edwin Hubble.

The  link  between  the  Big  Bang  Theory  Edwin
Hubble  forged is not merely a footnote in science
textbooks; it is the central pillar upon which modern



cosmology  rests.  Before  Hubble,  the  universe  was
considered  static  and  eternal.  After  Hubble,  we
understood  it  to  be  dynamic,  evolving,  and  finite  in
age. This article explores the life, work, and enduring
legacy  of  Edwin  Hubble,  and  how  his  meticulous
observations turned a wild theoretical possibility into
the  most  accepted  explanation  for  the  origin  of
everything.

Before the Bang: The Static
Universe of Einstein

To fully appreciate the seismic shift brought about by
Hubble,  we  must  first  understand  the  intellectual
climate of  the early  20th century.  In  1915,  Albert
Einstein published his General Theory of Relativity,
which described gravity as the curvature of space-
time.  When  Einstein  applied  his  equations  to  the
universe as a whole, he got a shocking result: the
equations predicted that the universe must be either
expanding or contracting. It could not be static.

Einstein,  believing  the  universe  to  be  eternal  and
unchanging—a view deeply held by philosophers and
scientists  alike—was  uncomfortable  with  this
implication. To force his equations to fit the prevailing
worldview, he introduced a "fudge factor" known as
the cosmological constant. This mathematical device
allowed  for  a  static,  unchanging  cosmos.  Einstein
famously later called this his "greatest blunder." He
had the mathematical tools to predict the expanding
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universe a decade before anyone else, but he lacked
the  observational  evidence.  That  evidence  would
come from an unlikely source: a former lawyer turned
astronomer named Edwin Hubble.

The Man Behind the Telescope

Edwin Powell Hubble was born in 1889 in Marshfield,
Missouri. He was a gifted athlete and scholar, earning
a  Rhodes  Scholarship  to  study  law  at  Oxford
University.  For  a  few  years,  he  practiced  law  in
Kentucky,  but  his  true  passion  lay  elsewhere.  He
abandoned his legal career to pursue astronomy at
the University of  Chicago, earning his doctorate in
1917.  After  serving in  World  War  I,  he  joined the
Mount Wilson Observatory in California, where he had
access to the world's most powerful telescope at the
time: the 100-inch Hooker Telescope.

It was at Mount Wilson that Hubble would make his
two  most  significant  contributions  to  science:  the
proof that other galaxies exist beyond the Milky Way,
and the  discovery  that  those galaxies  are  moving
away from us.

Redshifts and Receding
Galaxies: The Basics of an
Expanding Universe

Hubble's journey toward the Big Bang Theory began
with a phenomenon called redshift. When an object



moves away from an observer,  the  light  waves  it
emits are stretched, shifting them toward the red end
of the spectrum. This is the same Doppler effect that
causes  a  siren  to  sound  lower  pitched  as  an
ambulance drives away from you.

Earlier,  astronomer  Vesto  Slipher  had noticed that
many  "spiral  nebulae"  exhibited  high  redshifts,
meaning they were receding from Earth at incredible
speeds. However, no one knew what these nebulae
actually  were.  Were  they  clouds  within  our  own
galaxy,  or  were  they  separate  "island  universes"?
Hubble solved this puzzle.

Cepheid Variables: The Cosmic Yardstick

In  1923,  Hubble  identified  a  special  type  of  star
known  as  a  Cepheid  variable  in  the  Andromeda
Nebula. These stars pulsate at a rate directly related
to  their  intrinsic  brightness.  By  measuring  the
pulsation  period,  Hubble  could  calculate  the  star's
true luminosity, and then compare it to its apparent
brightness to determine its  distance.  This  was the
"standard  candle"  that  astronomers  had  been
searching  for.

Hubble's calculation was staggering: Andromeda was
nearly  900,000  light-years  away—far  beyond  the
boundaries  of  the  Milky  Way.  The  universe  was
suddenly  billions  of  times  larger  than  previously
imagined. The spiral nebulae were not clouds; they
were entire galaxies. This discovery alone would have
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secured  Hubble's  legacy,  but  he  was  just  getting
started.

The Hubble Law: Velocity is
Proportional to Distance

Over  the  next  few  years,  Hubble,  along  with  his
assistant Milton Humason, continued to measure the
distances and redshifts  of  dozens of  galaxies.  The
results were consistent and shocking. Galaxies were
not just moving away from us; the farther away a
galaxy  was,  the  faster  it  was  receding.  This
relationship is now known as Hubble's Law, and it is
expressed mathematically by the Hubble Constant.

The  implication  of  Hubble's  Law  is  profound.  It
suggests  that  the  universe  is  not  static  but  is
uniformly expanding in all directions. Imagine a loaf
of raisin bread baking in an oven. As the dough rises,
every raisin moves away from every other raisin. An
observer  on any raisin  would  see all  other  raisins
receding, with the most distant raisins moving the
fastest.  Hubble's  observations  showed  that  our
universe  behaves  exactly  like  that  rising  dough.

Why This Points to a Beginning

If the universe is expanding today, logic dictates that
it must have been smaller in the past. If you run the
clock backwards, you reach a point in the distant past
where all matter and energy in the entire universe



were  compressed  into  an  infinitesimally  small,
infinitely  hot  and  dense  point:  a  singularity.

This  was  the  birth  of  the  universe—what  Georges
Lemaître,  a  Belgian  priest  and  physicist,  had
theorized as the "primeval atom" or "Cosmic Egg."
Hubble's  observational  data  provided  the  first
physical  evidence  supporting  Lemaître's  theory.
However, it would take another two decades and the
work of  George Gamow to  turn this  idea into  the
more robust Big Bang Theory that we know today.
The name "Big Bang" itself was actually coined as a
derisive term by Fred Hoyle, a proponent of the rival
"Steady State" theory, but the name stuck.

The Legacy of Edwin Hubble
in Modern Cosmology

The Big Bang Theory Edwin Hubble connection is
now  so  fundamental  that  it  is  easy  to  take  for
granted.  Yet,  Hubble's  work  did  more  than  just
validate a theory; it gave us a new way of thinking
about  our  place in  the  cosmos.  The fact  that  the
universe is expanding implies that it had a beginning.
This moved cosmology from the realm of philosophy
into the realm of empirical science.

From the Hubble Constant to Dark
Energy

One of the most active areas of research in modern
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astronomy  is  precisely  measuring  the  Hubble
Constant—the  rate  at  which  the  universe  is
expanding today. Different methods of measurement
are  yielding  slightly  different  values,  a  discrepancy
known  as  the  "Hubble  Tension."  Resolving  this
tension is one of the biggest challenges in cosmology
today.

Furthermore, in the late 1990s, astronomers studying
distant supernovae made another startling discovery.
They  expected  to  find  that  the  expansion  of  the
universe was slowing down due to gravity. Instead,
they  found  that  the  expansion  is  actual ly
accelerating.  This  discovery,  which  won the  Nobel
Prize,  led  to  the  concept  of  dark  energy ,  a
mysterious force that is pushing the universe apart.
Hubble's  initial  discovery  of  cosmic  expansion  has
thus led to an even deeper mystery.

The Hubble Space Telescope: A Fitting
Tribute

The  instrument  that  most  clearly  carries  Hubble's
legacy is the Hubble Space Telescope. Launched in
1990, it has been in operation for over three decades,
providing us with the deepest images of the universe
ever captured. From the "Deep Field" images showing
thousands of galaxies in a tiny speck of sky to the
observation of distant supernovae used to discover
dark energy, the telescope named after Edwin Hubble
has continued the work he started.



The telescope has allowed us to see galaxies so far
away that their light has been traveling for over 13
billion  years.  We  are  seeing  them  as  they  were
shortly after the Big Bang. In essence, the Hubble
Space Telescope acts as a time machine, allowing us
to directly observe the evolution of the universe from
its infancy to the present day. This is the ultimate
realization  of  the  path  that  Edwin  Hubble  first
illuminated.

Conclusion: The Man Who
Gave Us a Universe

The story of the Big Bang Theory Edwin Hubble is
a  story  of  intellectual  courage.  Hubble  had  the
audacity to challenge the status quo and the patience
to gather the empirical evidence needed to back up
his claims. He transformed our view of the cosmos
from a static,  one-galaxy universe into a dynamic,
expanding web of billions of galaxies.

Without Edwin Hubble,  the Big Bang Theory might
have  remained  a  mathematical  curiosity,  an
interesting  footnote  in  the  work  of  Einstein  and
Lemaître.  Instead,  it  is  the cornerstone of  modern
physics. Hubble gave us the observable evidence that
the universe is  not  a  finished product,  but  a  work  in
progress—a  story  that  began  with  a  bang  and
continues to unfold at every moment. When you look
at a photograph of a distant galaxy, you are seeing
the universe as it was billions of years ago. You are
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seeing the remnants of the Big Bang. And you are
seeing  the  legacy  of  the  man  who  first  taught  us  to
look.


