Infinite Square Well

Normalization condition to determine B
I_aBZ cos’ kx =B%a =1
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B:ﬁ

2mE

0=
Particle most Ilkely found in middle of well
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Newton vs QM

Classical (Newton) e Quantum Mechanics
T(X) =E-U(X) e Solve SE for wave
E > U(X) function

D= (2mT)¥2 = e E guantized, most

[2m(E-U(X))]V2 probable location in

Square well: al E middle of well
possible, pconstant, ¢ E < U(X) alowed
particle anywherein

well
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Negative Kinetic Energy

 Kinetic energy T(x) = [2m(E-U(x))]Y?

* Inclassical physics, E = U(x)

* In QM, E can beless than U(x). In this case,
pisimaginary. Since, p = (hk)/(2m), kK Is
also imaginary. If k isimaginary, e
becomes e** and cos kx becomes cosh kX
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Finite Square Well

Region 1

cosh kKX has 2
terms—one is an
Increasing exponential
and the other isa Cosh kX
decreasing exponential

Only decreasing
exponential term is
allowed

Quantum Mechanics-3

Region2 Region3
U(x)
Cos kx Cosh kx
X
-a a



Finite Square Well

Region1: ¢ = Ae”
Region 2: ¢ = Bcoskx
Region3: ¢ =Ce™
X=-a. Ae " =Bcoska
X=a: Bcoska=Ce™
A=C
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Finite Square Well

X=-a. —kAe ™ = +HkBsink(-a) =ikBsinka
X =a: same equation

Combine these conditions:

kcotka = —«k

Transcendental equation with no algebraic solution

Solve by Newton’ s method
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