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Example 2 : Particle in a linear Potential
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Matched WKBAsymptotic

WKB cleanly
breaks down when Acre ) = 0

i. e .

Vcn ) = E ,
which correspond to

classical turning points .

n
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points .

The requirement
for the validity of WKB

one actually
more stringent .

The B

because WKB B am asymptote expansion

and is
severally

, not convergent .

Recall the hovered between an

asymptotic series and convergent

series :



Asymptotic series :
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for WVKB to work
, one requires ,

SICN ) K Socn )
-

as E→o

E

szcse ) ⇐ SICK ) as E→ 0

E-
:

:

Smtscn ) & Sncf as E→0 .

E

¥ in x .

However
,

since the asymptotic

expansion appears In the exponents

there B a more stringent requirement .
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Let's once move look at the

first three terms in the extension :
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If we keep just the first term in

the exponent
,

then the condition sea )
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is
generally

not satisfied a This is

geometrical optics . Keeping
the first

too tunes B better since is Szcn ) ois

bounded in the region of interest then
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.
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'
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approximation .



Consider the example of Airy's twachbn again ,
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as n→ A
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as indeed satisfied .



patched WKB Solutions

.

We first founder only
one turning point ,

located at xz 0
with N< 0 as

the Classicallyaccessible
region .
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Let's davide the stares into three regimes :
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The main point of WKB theory
B that

regions I and IT
,

where physical

option approximation dogwork have

non-Zero orenlap with region
IT

,
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encloses the turning Point .

Let's see
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dower limit for WKB to work
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At some points

the linear approximation
breaks down

.
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Twiss the part
of region I ,

where

the linear approximation works is
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Now we want to match this

onto
region I ,

where we solve the

differential equ :
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for these asymptotes
to be valid we

require this or R >>E2' 3
.

Ofwwrekwe still need k⇐1 so that
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Let's do similar maturing
between

region I and # :

T region I ,
we already

determined

n

that the coefficient of Big

vanishes .

Thus we need the

asymptotic expression for Ai ( k ) fon

large , negative R .
It is given by ,
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Choosing
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They the WKB 6 connection formulae
'

are :
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N < 0
, a >>g2B

.
Note the order we solved the

problem ; region I → region I

→ region # .
This is

the only order the logic works here
.



Two Turning Points :
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Approaching from N < as .
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the equation is solved .

They we
obtain the quantization

condition .
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