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What is this I dont’ understand

The photoelectric effect

This took a few readings to work out, but I now understand what it means.

A.C. NORMAN

anorman@bishopheber _cheshire.sch.uk Conduction electrons = electrons free to move about

This sentence is a bit confusing and feels jumbly

The photoelectric effect

What’s the difference between a photoelectron and a regular electron?

Why polished?

most metals, ultra-violet light i Allows for greater conductivity of the light

What are electric and magnetic fields? What do you mean?
What are these disturbances?

Don’t really understand this??

incident light © photoeléctrons
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ed metal gtirface

The classical picture of light as a wave in/the electri¢ and
magnetic fields would explain the photoefectric emjgsion of
electrons as a result of the electrons gaiping enough/energy to
escape the metal surface from being shaken by the/electric and
magnetic field disturbances of the fight wave. As the light is
made brighter, these disturbancés are greatef, since the light
wave has greater amplitude.

However, Einstein realized in 1905 tiat this picture could
not fully explain the experimental obgervations of the photo-
electric effect. In particular:

I This works with visible light for the other alkali metals too, and there
are even semi-conductors with specfal coatings that will emit electrons
all the way through the visible spectrum and into the infra-red.
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e as the light intensity is turned down, there is no thresh- COMMENTS ON PAGE 2

old intensity below which no electrons are emitted: they
continue being emitted (albeit less often) no matter how
dim the light is, and indeed some may be emitted as
soon as the light is turned on!

What exactly does this mean? It can’t be the electric and magnetic field disturbance...

. . . What do th bols stand for?
e as the light intensity is increased, the electrons which B e

are emitted do not get more energetic. There are mor

of them, but their (kinetic) energy remains the same. What are quanta of size E=hf
e if the frequency of the light is changed, there is a certain What is this?
frequency below which no electrons will be emitted-mo
matter how intense the light is made guess?
Postulate - to suggest or assume the existence, fact, or truth of (something) as a basis for reasoning, discussion,
This led Einstein to relateAlieserestults to Planck’s h or belief. (Source - google :P )
pothesis that y accept or_emit-Tadiation in
quanta of sizet="Fhf—~and postudatethatlight-comprises—s absolutely no idea what this is...

finite number of individual packets of energy (which we now

call photens) which carry an ener ansfer all their
energy to the photoelectrons-during a collision.

A quanta is the smallest amount of physical energy; It is simply stating the relationship to the equation

What is an energy hf?

mini Still don’t understand what photons are?
electrons mus
const :

The kine ; What are photoelectrons?

metal surface also ¢ What is this?

I imagine It’s the symbol for that amount of energy

the work function has been used to escapé the metal—

goes into the photoelecton’s kinetic energy: This paragraph is rather confusing but I think I understand it now.

What does hf stand for?
Not sure what Planck’s constant is...

ing experiments which had lead scientists to the conclu Where did Planck get this value from?
that light is a form of wave motion.

Work function

Kinetic energy of photoelectron leaving the metal surface

@ @ @ @ Except where otherwise noted, this work is licensed under
http://creativecommons.org/licenses/by-nc-sa/3.0/
2Following the publication for an accurate value for the mass of the

electron produced by using Millikan’s oil drop experiment and earlier Why is it squared!?
measurements of the electron specific charge.

Energy of photon
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e as the light intensity is turned down, there is no thresh-
old intensity below which no electrons are emitted: they
continue being emitted (albeit less often) no matter how
dim the light is, and indeed some may be emitted as
soon as the light is turned on!

e as the light intensity is increased, the electrons which
are emitted do not get more energetic. There are more
of them, but their (kinetic) energy remains the same.

e if the frequency of the light is changed, there is a certain
frequency below which no electrons will be emitted no
matter how intense the light is made.

This led Einstein to relate these results to Planck’s hy-
pothesis that matter can only accept or emit radiation in
quanta of size E = hf, and postulate that light comprises a
finite number of individual packets of energy (which we now
call photons) which carry an energy hf and transfer all their
energy to the photoelectrons during a collision.

The photoelectrons need a certain minimum energy/¢ to
escape from the metal, known as the work function,/so the
minimum frequency fy of photon that can give rise o photo-
electrons must have this energy hfy = ¢, where h/s Planck’s
constant, 6.64 x 10734 Js.

The kinetic energy imev
metal surface also comes from the energy
photon that it absorbed: any extra energy above the minimum
required that the incoming photon has#once the energy of
the work function has been used to es¢ape from the metal—
goes into the photoelecton’s kinetic ¢hergy:

2 of a photoelectyon leaving the

fven to it by the

In this way, Einstein wag able to explain all of the ex-
perimental results in a simple theory, and his equation for the
kinetic energy above was yerified experimentally in 19122, but
one which was at odds with many other extremely wide rang-
ing experiments which had lead scientists to the conclusion
that light is a form 6f wave motion.

@ @ @ @ Except where otherwise noted, this work is licensed under
http://creativecommons.org/licenses/by-nc-sa/3.0/
2Following the publication for an accurate value for the mass of the

electron produced by using Millikan’s oil drop experiment and earlier
measurements of the electron specific charge.

Is it not a form of wave motion??
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