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... until the XIXth century.

Newton was more famous than Huygens
so many scientist believed him...

Isaac Newton
(1642-1727)
proposed that 
light was made of 
small particles

Christiaan Huygens
(1629-1695)

suggested that
light was made

of waves

At the beginning

itself.
can interfere with.
showed that light
Thomas Young
of the XIXth century

The results of this Double slit

if light is made of waves.
experiment can be explained

Cathod Ray Tube (CRT)

The same phenomena
was also observed in 

a few years later and called

remained unexplained.
photoelectric effect but

The first step toward 
Quantum theory

for Accelerator
Science

J A I
John Adams Institute

For a long time

nature of light.
about the exact

Scientists argued

if light is made of particles.
and could not be explained

verified independantly
His predictions were

is made of waves.
if one assumes that light
can be explained easily
showed that diffraction

In 1818, Augustin Fresnel

At the end of the XIXth century, physicists were convinced that light is made of waves

So what is light made of?
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Further reading: http://en.wikipedia.org/wiki/Photoelectric_effect

Max Planck and Albert Einstein

Einstein's Nobel prize

S
ource: http://nobel.se

The photoelectric effect
NicolasDelerue, Physics Departement, University of Oxford

of the electrons produced

In 1888, Heinrich Hertz
confirmed Maxwell's
prediction of transmission
of electromagnetic waves
in Air but he also observed
an unexpected phenomena:
Sparks were more easily created
when the setup was illuminated
by ultraviolet light.

In 1901, Max Planck
(1858-1947) proposed

that light can have
only some specified 

energy values.

this idea and proposed
(1879-1955) extended

In 1905, Albert Einstein

that light was made of
particles that can have

only prescribed
energy values.

the metal.

The predictions of Einstein's

In 1864,
James Maxwell

showed that

Radio waves)
wave (like 

electromagnetic
light is an

The energy of these particles
of light striking a metal

would expel electrons from

Robert Millikan
theory were confirmed in 1915 by

In 1902 Phillipp vonLenard

he noticed that the energy
studied the photoelectric effect

its colour.
of the light and not
depended on the intensity
The number of electrons
but not on its intensity.
on the colour of the light
in the sparks depended 

Einstein's explanation of
the photoelectric does not

invalidate Maxwell's theory

behave like waves.
(called photons) which

so light is made of particles

that this is true.
evidences convinced them

This idea was first rejected 
by many scientists

but further experimental 

Further works by Einstein
and by other scientists

led to the understanding
that not only light

particles and as waves.
matters behave both as
but also all forms of

This gave birth to the
Quantum Theory

This work was not easily
accepted by the 

scientific community
but it was much more

acceptable than  Einstein's 
Theories of relativity

So Einstein was awarded
the Nobel Prize in physics for...

"his services to Theoretical Physics,
 and especially for his discovery of
 the law of the photoelectric effect"


