P“'}s 5L M 20272

gﬁm (cles ez.;u,f VAN 1}2

ixfwrs ;{ i (S}J\iﬁ%; SAM“MJ

A

Yoy = axp {‘;{? t.éoc)_)

Selvg A_\.nég__ﬁmz_iAd_;MJ'

— Wt Yt e\ = E'J/

=i 4

7w
U —eR(ESVI Yo _('E(QT‘ Y
K y 5 7/

P thMng‘) v

/U//-? ) ' Al ‘ 'W”_, ';QS’ ‘ZnI/ R 5'?54“
' é N e

ﬂqomd-m"gw vz 2R

3 -
o A BV

~—

.k?. .k e

Qrpond P = B Hp tHR Pyt

.Y

s |
= (Bekp) + W[g - 0p" ) = -r°

A=

O(8Y (g =-p?

i
\
S

v v

O =14 g, f <o



Michael  Gold
‘


wkl -2

note probability |W |2 goes like 1/(velocity)
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lec WKB 1

Tunneling through square barrier

Recall exact solution for plane wave incident on finite square barrier. In classi-
cally forbidden region (F < Vjp), there are two linearly independent solutions which
must both be included to get exact solution.

Utorbidden = Ce™ ¥ + De®
Where hg = (/2m(V — E)
Classically

forbidden
Uo region
»

E
particle energy

incoming particle :
wavefunction

! particle wavefunctio
: past the barrier

\Pe)(it/\/
Reduced probability,
but not reduced

energy!

Figure 1: Tunneling through square barrier solution, from hyperphysics. Inside the
barrier, the solution initially decays exponentially but must increase exponentially
leaving the barrier in order to fit smoothly with the wave after the barrier.

Asymptotic solutions of Airy function are, going into exponentially decaying in
forbidden region,

Ai(—z) = \/1% <|i|>1/4 cos <§z3/2 - 7r/4> = \_/; <|zl|> B sin <§Z3/2 + 7T/4) ~ )

And for solutions exiting exponentially increasing in forbidden region,

11" 2
Bi(—z) = NG <|Z|> sin <3z3/2 — 7r/4> ~


http://hyperphysics.phy-astr.gsu.edu/hbase/quantum/barr.html
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15—
Log,, of balf-lvle {years}
v x .( 2’3)
for isotopes mth Zand N
far from magic mimbers.
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