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Today:
* Enter guantum mechanics:
* The Photon

* The photoelectric effect




Quantum Physics

Niels Bohr (1885 - 1962):

“Anyone who is not shocked by quantum
theory has not understood a single word."

“There is no quantum world. There is only
an abstract physical description. It is wrong
to think that the task of physics is to find
out how nature is. Physics concerns what
we can say about nature."



1864
1885
1887
1897
1900
1905
1909
1911
1912
1913
1914
1924
1925
1925

J.C. Maxwell Light as electromagnetic radiation

J.J. Balmer Formula for Balmer series of hydrogen
H. Hertz Accelerated charges emit radiation
J.J. Thomson Discovery of the electron

M. Planck Theory of thermal radiation (first quantization)
A. Einstein Special relativity theory, photon concept
R.A. Millikan “Oil-drop” experiments (charge e)

E. Rutherford Rutherford model of atom

M. von Laue X-ray diffraction by atoms in solids

N. Bohr Quantum theory of hydrogen atom
Frank-Hertz Evidence of quantized energy levels in atoms
L. de Broglie  Theory on particle waves

Davisson-Germer Experiments on interference of electrons

E. Schrodinger Wave equation
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What would one measure if one would turn the
intensity of the light source way down (use photo-
multiplyer, CCD’s, or photographic paper as light
detector)?

A. Same interference pattern with reduced

___ Intensity.

(_@ Interference pattern is gradually built up.

C. No interference pattern: Intensity Is
uniform distributed.

D. Something else
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Would we get the same interference pattern, if first slit
#1 is open and slit #2 is closed, and then slit #2 is open,
and slit #1 is closed?

A Yes

<B. No, need to have both slits open

simultaneously to get interference
pattern.




If light is a particle (the photon), how can a single particle
go through both slits at once to produce an interference
pattern?

A. Photon “splits” in two halves.

B. Need to have at least two photons at
any give time to produce interference
pattern.

(fc; Can not conclude that photon must

have passed through either one slit or

the other.




Can one predict where a given chunk of light (photon)
will arrive at the screen?

CL

B. Yes
C. Maybe
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Photoelectric effect: What would you expect to happen
based on classical physics?

A. It should take time for an electron to gain enough
ould Calee Gwe & Sive e~

energy to escape the metalz,,,‘#,.o-.,,f gy b Cocay,

B. The kinetic energy of the photoelectron should
. : . . . g')o‘uaT%EZ =) A{)‘&Iclﬂvaﬁ E
Increase with light intensity. Dy, Fvie =) loys, e

C. Photoemission should occur for any frequency f of
light as long as the intensity is high enough.
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