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UNVEILING THE
QUANTUM
REVOLUTION: QED
AND THE MEN
WHO MADE IT

In  the  vast  and  often
bewildering  landscape
of modern physics, few
theories stand as tall or
a s  e l e g a n t l y  a s
Q u a n t u m
Electrodynamics,  or
QED.  This  quantum
field  theory  describes
how  light  and  matter
interact, serving as the
foundation  for  our
unders tand ing  o f
electromagnetism  at
the  most  fundamental
leve l .  For  anyone

seeking to comprehend
not just the science but
the  human  story
behind  it,  the  book
QED and the Men Who
Made  It  by  Silvan  S.
S c h w e b e r  i s  a n
indispensable guide. It
is far more than a dry
chronicle  of  equations
and experiments; it is a
rich, textured narrative
of intellectual struggle,
personal  rivalry,  and
profound  collaboration
among  some  of  the
most brilliant minds of
the  twentieth  century.
This article delves into
the  significance  of
QED,  explores  the
remarkable  individuals
who  forged  i t ,  and
examines  why  their
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story  continues  to
resonate with scientists
and  curious  minds
alike.

WHAT EXACTLY IS
QED?

Before we explore the
men and their making,
it is essential to grasp
t h e  i m m e n s e
i n t e l l e c t u a l
a c h i e v e m e n t
represented by QED. At
i ts  core,  Quantum
Electrodynamics is the
quantum  mechanical
t h e o r y  o f  h o w
electrically  charged
part ic les—primari ly
e l e c t r o n s  a n d
pos i t rons—interact
w i t h  t h e
electromagnetic  field,
which  is  mediated  by
particles of light called
photons. It is the most
p r e c i s e  a n d
experimentally  verified
theory in the history of
physics.
Predictions  made  by

Q E D ,  s u c h  a s  t h e
anomalous  magnetic
m o m e n t  o f  t h e
electron,  have  been
confirmed  to  an
astonishing precision of
one  part  in  a  trillion.
T h i s  i s  a k i n  t o
measuring the distance
from New York to Los
Angeles  to  within  the
width of a human hair.
The elegance of QED
l ies  in  its  abil ity  to
u n i f y  q u a n t u m
mechanics with special
relat iv ity,  solving
problems  that  had
plagued  physicists  for
decades,  particularly
the  issue  of  infinities
that  arose  in  earlier
calculat ions.  This
unification  was  not
achieved  overnight;  it
was  the  hard-won
result  of  a  decade  of
intense  theoretical
work  following  World
War  II.



Qed And The Men Who Made It 3

3

THE CORE
ARCHITECTS: THE
MEN WHO MADE IT

POSSIBLE

The  phrase  "QED and
the Men Who Made It"
points  directly  to  the
central  figures  whose
unique  talents  and
p e r s p e c t i v e s
converged  to  create
the theory. While many
contributed,  three
names stand out as the
a r ch i t ec t s  o f  t he
modern formulation of
Q E D :  R i c h a r d
F e y n m a n ,  J u l i a n
Schwinger,  and  Sin-
Itiro  Tomonaga.  Their
t h r e e  d i s t i n c t
approaches, developed
largely  independently,
were ultimately proven
to  be  equ iva len t ,
providing a triumphant
confirmation  of  the
theory's  validity.

Sin-Itiro
Tomonag
a: The
Overlook
ed Genius
Working  in  relative
isolation  in  war-torn
J a p a n ,  S i n - I t i r o
Tomonaga  quiet ly
s o l v e d  t h e  c o r e
mathematical  problem
of  QED.  H i s  work ,
published in 1943, laid
the groundwork for the
" s u p e r - m a n y - t i m e
theory"  that  elegantly
handled  the  issue  of
infinite  self-energies.
Tomonaga's  approach
was  deeply  rooted  in
the formalism of Dirac
a n d  H e i s e n b e r g .
Tragically,  his  work
was  not  immediately
known in the West due
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to  the  war.  When  it
finally  became
access ib le ,  i t  was
i m m e d i a t e l y
recognized as a major
b r e a k t h r o u g h .
Tomonaga’s humility
and  his  rigorous,
systematic  method
provided  a  crucial
piece  of  the  puzzle,
earning him a share of
the 1965 Nobel Prize in
Physics.  His  story  in
QED and the Men Who
Made It  highlights  the
g l o b a l  a n d  o f t e n
asynchronous nature of
scientific progress.

Julian
Schwinge
r: The
Master of

Formalis
m
If  Tomonaga  was  the
quiet  architect,  Julian
Schwinger  was  the
bri l l iant,  formalist
showman.  At  the  age
of  29,  Schwinger  was
already a professor at
Harvard, known for his
a s t o n i s h i n g
mathematical  power
and  h i s  ab i l i t y  t o
construct  complete,
elegant  theories  from
first  principles.  His
approach to QED was a
t o u r  d e  f o r c e  o f
abstract  mathematics,
utilizing  complex  field
o p e r a t o r s  a n d
transformation  theory.
Schwinger  presented
his  version  of  QED at
t h e  1 9 4 8  P o c o n o
Manor  conference,
leaving  his  audience
awestruck.  His  theory
was beautiful, rigorous,
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and  complete,  but  it
was  also  notoriously
difficult  to  use  for
practical  calculations.
S c h w i n g e r ' s
contribution  was  a
m a s t e r p i e c e  o f
m a t h e m a t i c a l
p h y s i c s ,
demonstrating  how  a
theory  could  be  built
from  the  ground  up
with  absolute  logical
c o n s i s t e n c y .  H i s
intense  rivalry  with
Feynman is one of the
most dramatic subplots
in the making of QED,
a clash of personalities
and  methodologies
that ultimately pushed
the field forward.

Richard
Feynman:
The

Intuitive
Visualizer
And  then  there  was
Richard  Feynman.
Where Schwinger built
a  c a t h e d r a l  o f
equations,  Feynman
drew  a  picture.  His
approach was radically
different,  intuitive,  and
almost  anti-formalist.
D is t rus t fu l  o f  the
e l a b o r a t e
m a t h e m a t i c a l
machinery  favored  by
his  peers,  Feynman
developed  a  simple,
elegant  diagrammatic
method for calculating
particle  interactions.
T h e s e  F e y n m a n
diagrams ,  as  they
b e c a m e  k n o w n ,
revolutionized  physics.
T h e y  a l l o w e d
r e s e a r c h e r s  t o
visual ize  complex
q u a n t u m
processes—such  as
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two electrons repelling
e a c h  o t h e r  b y
exchanging  a  virtual
photon—and  perform
calculations that would
have been nightmarish
using  Schwinger's
formalism.
F e y n m a n ’ s  p a t h
integral  formulation
and  his  space-time
approach  provided  a
physical  picture  that
made  QED  accessible
to  a  generat ion  of
p h y s i c i s t s .  H i s
p e r s o n a l i t y ,  a s
depicted  in  QED  and
the Men Who Made It,
was  as  vibrant  as  his
phys ics .  He  was  a
b o n g o - p l a y i n g ,
safecracking,  and
intense ly  cur ious
genius who refused to
accept  anything  on
authority.  His  drive to
"understand something
in  my  own  way"  led
him  to  invent  a  new
language for  quantum
field theory. Feynman’s

approach was the most
user-friendly,  and it  is
t h e  v e r s i o n  m o s t
commonly  taught
today.  His  famous
l e c t u r e s  o n  Q E D ,
published as QED: The
Strange Theory of Light
and  Matter,  remain  a
m a s t e r p i e c e  o f
scientific
communication.

THE GREAT
SYNTHESIS: FROM
RIVALRY TO UNITY

The story told in QED
and the Men Who Made
It is not one of isolated
g e n i u s  b u t  o f  a
d y n a m i c ,  a n d
sometimes  fraught,
intellectual  ecosystem.
The summer of 1948 at
the  Pocono  Manor
conference  was  a
pivotal  moment.  The
t e n s i o n  b e t w e e n
Schwinger's  formal
rigor  and  Feynman's
intuitive diagrams was
palpable.  Most  of  the
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older  generat ion,
including  Niels  Bohr,
s t r u g g l e d  t o
understand  Feynman's
n e w  i d e a s ,  w h i l e
S c h w i n g e r ’ s
presentation was seen
as a tour de force.
However,  it  was  the
w o r k  o f  y o u n g e r
p h y s i c i s t s ,  m o s t
no tab l y  F reeman
Dyson ,  tha t  t ru l y
m a r r i e d  t h e s e
approaches.  Dyson,  a
y o u n g  E n g l i s h
m a t h e m a t i c i a n ,
attended  both  the
Pocono conference and
lectures by Feynman at
C o r n e l l .  O v e r  a
summer bus trip across
A m e r i c a ,  D y s o n
synthesized  the  work
of  all  three  pioneers.
He  famously  proved
the  equivalence  of
the  Schwinger  and
Tomonaga formalism
with  Feynman's
s p a c e - t i m e
approach.  Dyson's

1949  paper  provided
the  unified,  coherent
framework  for  QED
that  now  forms  the
basis  of  all  modern
quantum  field  theory.
This  act  of  synthesis
was  as  crucial  as  the
original  discoveries
themselves,  showing
that the theory was not
three  separate  ideas
b u t  o n e  s i n g l e ,
powerful  truth.

THE ROLE OF THE
BOOK: WHY "QED
AND THE MEN
WHO MADE IT"
MATTERS

Silvan  S.  Schweber's
book  is  not  a  physics
t e x t b o o k .  I t  i s  a
master fu l  work  o f
intellectual  history.  It
does  far  more  than
recount  the  equations
a n d  c o n f e r e n c e
proceedings; it reveals
t h e  h u m a n
d i m e n s i o n  o f
scientific  discovery.
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Schweber,  a  physicist
and historian, provides
a  deep  and  nuanced
portrait of the scientific
communi ty  in  the
1940s,  examining  the
influence  of  World  War
I I ,  t h e  e x o d u s  o f
scientists from Europe,
a n d  t h e  u n i q u e
i n s t i t u t i o n a l
e n v i r o n m e n t s  o f
Princeton,  Harvard,
and  Cornell.
The book explores the
p e r s o n a l i t i e s ,
a m b i t i o n s ,  a n d
insecur i t ies  of  i ts
subjects.  We  see  the
intense pressure to be
first,  the  struggle  to
c o m m u n i c a t e
revolutionary  ideas,
and  the  deep,  often
unspoken,  competition
f o r  r e c o g n i t i o n .
Schweber does not shy
a w a y  f r o m  t h e
e m o t i o n a l  a n d
psychological  realities
of  doing  high-stakes
science.  By  weaving

together  the  scientific
and  the  personal,  he
s h o w s  t h a t  t h e
making of  QED was
a profoundly human
enterprise,  driven by
passion,  ego,  and  a
relentless  pursuit  of
t ruth .  For  anyone
in te res ted  i n  the
sociology of science, or
i n  h o w  m a j o r
breakthroughs actually
happen, this book is an
extraordinary resource.

THE LEGACY: QED
AS THE MODEL
FOR MODERN
PHYSICS

The  impact  of  QED
extends far beyond its
immediate  subject.  It
became the paradigm
for  all  subsequent
quantum  field
theories. The methods
of  renormalization,
invented by  Feynman,
S c h w i n g e r ,  a n d
Tomonaga  to  sweep
infinities  under  the  rug
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in  a  mathematically
sound way, were later
appl ied  with  great
success to other forces
of nature.

The Standard
Model of
Particle
Physics, our
current best
theory of the
fundamental
particles and
their interactions
(excluding
gravity), is built
directly on the
QED blueprint.
The theories of
the strong
nuclear force
(Quantum
Chromodynamics
or QCD) and the
weak nuclear
force are direct
descendants of
QED, using the
same
mathematical
language of
gauge symmetry

and
renormalization.
Technological
applications
stemming from
QED are all
around us. The
understanding of
electron behavior
refined by QED is
crucial for
developing
modern
electronics,
lasers, and
medical imaging
technologies like
MRI.
The philosophical
lesson of QED is
just as important.
The theory
shows that at the
most
fundamental
level, reality is
described by
fields, not
particles.
Particles are
excitations of
these fields. Our
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classical intuition
about separate,
solid objects
breaks down,
replaced by a
world of
quantum fields
and virtual
particles that pop
in and out of
existence. This
counter-
intuitive nature
of QED has had
a profound
influence on
philosophy and
the public
understanding of
science.

KEY TAKEAWAYS
FOR THE READER

To fully appreciate the
story  of  QED and  the
Men  Who  Made  I t ,
c o n s i d e r  t h e s e
essential  points:

Collaboration1.
is as important
as genius: The

triumph of QED
was not the work
of one mind but
the product of a
community, with
each member
bringing a unique
and irreplaceable
piece of the
puzzle.
Multiple paths2.
to the truth:
Feynman,
Schwinger, and
Tomonaga
arrived at the
same correct
theory from
wildly different
starting
points—intuition,
formalism, and
systematic rigor.
There is no single
"right" way to do
science.
Science is a3.
human story:
The history of
QED is filled with
compelling
personalities,
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bitter rivalries,
and moments of
intense personal
struggle.
Understanding
these human
elements
enriches our
appreciation of
the scientific
achievement.
Foundation for4.
modern
physics: QED is
not a historical
curiosity. It is the
living, breathing
foundation upon
which all of
modern particle
physics is built.
Understanding
its history is
essential for
understanding
the universe we
live in today.
Accessibility of5.
complex ideas:
While the
mathematics of
QED is daunting,

its core
ideas—like
particles
exchanging force
carriers—can be
visualized and
understood,
thanks in large
part to
Feynman's
brilliant
diagrams.

CONCLUSION: A
TIMELESS TALE OF
DISCOVERY

The story of  QED and
the Men Who Made It is
o n e  o f  t h e  g r e a t
intellectual  adventures
o f  t h e  t w e n t i e t h
c e n t u r y .  I t  i s  a
testament  to  human
curiosity,  ingenuity,
and perseverance. The
book  by  S i l van  S .
Schweber  provides  an
invaluable window into
this world, showing us
that  the  g reates t
scientific  theories  are
f o r g e d  n o t  i n  a



12

12 Qed And The Men Who Made It 2025-06-28

vacuum,  but  in  the
crucible  of  passionate
m i n d s  w o r k i n g ,
s t r u g g l i n g ,  a n d
u l t i m a t e l y
collaborating  to  unveil
the deepest secrets of
n a t u r e .  F r o m
Tomonaga’s  quiet
determination  in  post-
w a r  J a p a n  t o
Schwinger’s  dazzling
f o r m a l i s m  a n d
F e y n m a n ’ s
revolutionary  intuition,
each figure contributed
a  vital  thread  to  the

rich  tapestry  of  QED.
Their legacy is not just
a  theory  of  light  and
matter, but a profound
lesson in the beautiful,
messy,  and  ultimately
g lor ious  way  that
science  advances.  For
anyone  who  has  ever
looked up at the night
sky and wondered how
it all works, the story of
Q E D  a n d  t h e
remarkable  men  who
made it offers a deeply
satisfying and inspiring
answer.


