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Weird Science: Weird Science: 

Wave Particle DualityWave Particle Duality

mailto:nmsrdave@swcp.com


How Things Interact

Strong  Nuclear Force – GluonsStrong  Nuclear Force – Gluons



How Things Interact

Delta++ DecayDelta++ Decay



The Quantum

In 1900,  Max Planck discovered that In 1900,  Max Planck discovered that 
light, thought to be purely wave-like, light, thought to be purely wave-like, 
was actually composed of discrete was actually composed of discrete 
energy packets, called “quanta”.energy packets, called “quanta”.



Photons are Quantized



Photons are Quantized

sci-toys.com/scitoys/scitoys/light/cd_spectroscope/spectroscope.html



Wave/Particle Duality



Which Slit is Used?

Both of them!Both of them!
But, if we try to But, if we try to 
detect which slit detect which slit 
an electron is an electron is 
passing through, passing through, 
we'll always find we'll always find 
whole electrons or whole electrons or 
no electrons at all. no electrons at all. 



Wave/Particle Duality

Consider a 3D 
Cone...

Looks 
like a 
Triangle

And, 
Looks like 
a Circle

Depending on how you “measure” it.



The Act of Measurement

Measuring Measuring 
which slit which slit 
the electron the electron 
passes passes 
through is through is 
called called 
“collapsing” “collapsing” 
its wave its wave 
function.function.



Superposition of States

This roulette wheel has This roulette wheel has 
several discrete states several discrete states 
that a ball can land in.  that a ball can land in.  
In classical physics, In classical physics, 
given knowledge of given knowledge of 
initial conditions, we initial conditions, we 
might be able to predict might be able to predict 
where the ball will land. where the ball will land. 
  Not soNot so in Quantum  in Quantum 
Mechanics! Mechanics! 



Superposition of States

Rather, we consider the Rather, we consider the 
system as a system as a 
superpositionsuperposition of all  of all 
possible states possible states 
(positions); by analogy, (positions); by analogy, 
“The Ball is Racing “The Ball is Racing 
Around the Track.” Around the Track.” 
Letting the ball land is Letting the ball land is 
like making a like making a 
measurement.measurement.



Heisenberg's Uncertainty 
Principle

To “see” an electron, we must shine some To “see” an electron, we must shine some 
light upon it.  There is light upon it.  There is uncertaintyuncertainty in the  in the 
electron's position, related to the light electron's position, related to the light 
wave's wavelength (and thus momentum). wave's wavelength (and thus momentum). 

The better you know a particle's The better you know a particle's 
positionposition, the worse you know its , the worse you know its 
momentummomentum, and vice versa., and vice versa.



Feynmann Lectures on Physics Vol. III



Feynmann Lectures on Physics Vol. III



Feynmann Lectures on Physics Vol. III



Feynmann Lectures on Physics Vol. III



Videos! 



Reality...

“I like to think that the moon is there 
even when I am not looking at it.”     - 
Albert Einstein



Quantum Mechanics in Real Life

Integrated Circuits, computers; “Tunnel Diodes”
Lasers: metastable states

Coming Soon...
Cryptography, Quantum Computing



Questions??
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