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Free Particle

» General solution: Particle is in momentum eigenstates:

Ho(x) = Ep(x)

Po(x) = kg(X)
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* Normalization:

» Wave packet:
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Extended state (Scattering state)

e Particle moves from infinite to the other

end of Infinite:
T V)
E Classical allowed

{\

eQuantum Tunnelling
«Classically, no connection from
left to right.




Quantum tunneling

e Square barrier:

incident transmitted
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Ho(x) = Ep(x)
V(X)=V,0<x<L
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Reflection and Transmission coefficients
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Quantum tunneling
e Square barrier:

Result:

incident transmitted
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Scattering

e Square barrier: transmitted

reflected

A K% 0°
H=—"2 1v(x
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Ho(x) = Ep(x)
V(X)=-V,,0<x<L

Reflection and Transmission coefficients

(1N () = aexp(ik' x) + bexp(-ik'x)
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@' (X) = Aexp(ikx) + r exp(—ikx)
@°(X) = texp(ikx)




Scattering
Square barrier: - transmitted

Result:
reflected
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Condition for perfect transmission:
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Wave length match the boundary!!




Quantum tunneling ( 6-functjon)

e Square barrier: VE)=Veo (X)

incident transmitted

A B B2 reflected
H=-—+—+V(X)
2m ox

Ho(x) = Ep(X)

Reflection and Transmission coefficients
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It does not depend on the sign of V,




Scattering Matrix

 For given energy E, we have momentum Kk, -k
states.

A: incident particles with momentum k
D: incident particles with momentum —k
B: reflected (k) + transimitted (-k)

C.: reflected (-k)+ transmitted (k)




