Tunnel effect
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We consider bNLY the particles that are oriéinated at -oo

l//l(X): Aleikx +A1'e_ikx

this implies: A;’=0
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Ws(X) = Aseikx
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Boundary conditions: equality of the wavefunctions in 0 and a
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Probability of having a reflected wave is proportional
to the coefficient in front of the reflected wave in region 1
(compared with the incident wave)

Probability of having a transmitted wave is proportional
to the coefficient in front of the transmitted wave in region 3
(compared with the incident wave)
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We need Al’ and A3 in terms of the same coefficient than Al to cancel
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Sum and subtraction of B, and B,’

So then:a+b a-b
To express B, and B, in terms of A; ONLY
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© The lighter the molecules, the better the transmission (electrons, muons...)

The narrower the barrier, the better the transmission
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Same procedure...
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E/V,<1 Tunnel effect
An incoming particle with energy V,/2 is transmitted at ~10% with a barrier of
0.5nm, but it can’t be transmitted throught a barrier of 1.5nm

E/V,>1 Resonances
An incoming particle with energy 2V, is reflected at ~3% with a barrier of
0.5nm, reflected at ~10% with a barrier of 1.5nm



