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The fundamental minimum step N energy which is very small.
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O electrons are ...
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® Radiation intensitg

def. intensitg . lthe amount of energy lan&ing on unit area in a unit time.

I:%;AEJV et W g
A g $EEAL)




Shotoelectron gffect 1%
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/,/“‘"“”‘““ Electrons which absorb the energy of atoms and emit out.

: | | .
/ . Explanatlon: When light strike the surface of the metal, a
zinc plate ~ - photon may strike a electron. The electron will absorb the

photon (energy package), and it may now have sufficient
energy to escape from the metal.
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The photon energy is greater than the
minimum energy required to eject an electron
from the metal. Photoelectrons are produced
which have a range of kinetic energies up to a
maximum value.
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The photon energy is less than the minimur The photon energy is just large enough to
energy required to eject an electron from th ¢5yse emission. Photoelectrons with zero
metal — no photoelectrons are produced.  iatic energy are produced.

P 1. No light, leaf falls shower;
\é } N ---- charge leaking through air.
™ 2. The fall is stopped if glass is placed between

zine plate and UV lamp;
----- glass absorb UV light.
3. The closer the lamp, the rapid the fall;
----- number of photoelectrons< intensity
4. Visible light, no effect;
----- threshold frequency

5. Positive charged, no effect;
----- UV can’t transfer electrons to plate.
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@® tlectronvolt (¢V)

Demc. the energy transgerred when an electron travels through a Potentiai digerence omCl volt
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EXERCISE

What are the observations of photoelectric effect? Use particle
theory or/and wave theory to explain these observations?

Answer:

Observations:

1. Minimum frequency for electron emission/ threshold frequency

2. Number of electrons emitted depends on intensity, not the
frequency

3. Maximum electron kinetic energy/stopping potential depends
on frequency, not the intensity

4. Emission of electrons is instantaneous, no delay.

Particle nature:
Energy is quantized/ packets of energy/energy of photon = hf

Wave nature:
Energy supply is continuous/can be build up (accumulated).

Observation 1: Minimum frequency for electron emission

Particle theory:

* One electron absorbs one photon

* Energy of photons increases with frequency (E = hf)

* Electron release needs a minimum amount of energy --- work
function

Wave theory:

* If given enough time/enough intensity, electrons eventually released
(which doesn’t happen)

Observation 2: Electron emission starts at once (even for low

intensity)

Particle theory:

* If photon energy >= work function, electron emit; otherwise not.

* One photon releases one electron

Wave theory:

* Wave theory allows energy to build up, so low intensity needs long
time to emit electrons (which doesn’t happen)

Observation 3: Increasing the intensity increases the number of

electrons emitted(per sec)

Particle theory:

* One photon releases one electron

* Intensity determines rate of photons

Wave theory:

* Higher intensity would provide more energy to release more
electrons

Observation 4: Increasing intensity does not increase the KE of

electrons

Particle theory:

* One photon releases one electron

* Energy of photons depends on frequency (E = hf), not intensity

* ¥mv2__ =hf—q, @is smallest energy required for electron emitted
which is a constant

Wave theory:

* Higher intensity provide more energy, so greater KE of electrons
(which doesn’t happen)

Observation 5: Increasing frequency increases KE/ysm

Particle theory:

* One photon releases one electron

* Energy of photons increases with frequency (E = hf)

* %mv?,,, = hf— @, @is smallest energy required for electron emitted
Wave theory:

* Energy will not affected by frequency, so no effect (which doesn’t)
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