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PARTICLES AS WAVES

Opaque = l A

Screen _
Photograpic
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For Parucles:

= h/mv
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Wavelenath

“DE BROGLIE RELATIONT







When does a “wave” behave lil

ike a “'particle™
A '
de 5
e i — i . - -
No Diffraction:
I “Particle-like™

o

Diffraction and

Interference

since . =h/mv (De Broglie) need

v < h/ma: but smv — kT
= £

S0 10 see

wave” effects need

E=h2mksa

& Boltzmann's

constant







Whv “Quantum L i quids™?

Gas: (usually)

A =270
SO Mo “wave”

(quantum ) effects

olid ar low T:

A = a butatoms

don’t change places

Liquid at low T:

A = a and

atoms change places

T = 20° K/(Atomic No.)







“QUANTUM STATISTICS™
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HOW TO SEE BEC OCCURRING?

LITERALLY

Magnetic/l aser
Potential




HOW TO SEE BEC OCCURRING?

LITERALLY

Magnetic/Laser
Potential
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resistance of = = V/A = voltage/current

N

RESISTANCI:

TEMPERATURE —

(degrees absolute)







HISTORY OF THE HIGHEST TEMPERATURE

JAT WHICH SUPERCONDUCTIVITY KNOWN
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PHYSICS OF SUPERCONDUCTIVIT®
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Account given by quantum mechanics:

Each possible process is represented by a probability amplitude & A
which can be positive or negative.

e Total amplitude to go from A to E = sum of amplitudes

for possible paths, 1.e. A—»B —E and/or A>C—HE

e Probability to go from A to E = square of total amplitude.
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cas 3 (E=

given by quanfum mechanics:
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-pu-_'.s'-.bh; process 15 rt‘:pﬁ::tmcd by a prubabi'lir;, amplitude é A
gh can be positive of negative.

Total amplimdc to go from A to E=sum of amplitudes
for possible paths, je. A—>B _>F and/or A »C—E

tal amplitude.

e B = gquars of U
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cas T (3)

R e e s LB
1 :

Ham B — cat alive
o —cat dead

syperposton of & and =

R e
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lytions” of the

(3} Assume guantum mechanics is universal

Crthodox™ rescluton

Recall

Effect of "outside world™ is, generally speaking. 10

randomize sign; mone eflective as system gets larger

nterference lerm vanishes for "everyday”™ objects
N} Cdecoherence”)

() extreme statshcal

(i) “marmy-wonds”
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