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Since energies are indexed by e
we can represent tie eigenstade
as lEn) = In) -O

F(n) = ( +z) tw -②

n(n) = -(n)-@
n- no · of quanta in his cycle
Let +(n) = <In+in -⑪

=> (nlIn) =1 -
i-

k= < /1+>
↑

= D +n) -

= knt =-E

&a(n)= (n+1 -y



1116 le (m)=-

=> (n/+- 10) = Kip
=N ⑳

:._ (n)= (n -1) -

What about this wavefunctions ?
Let 4n(a) = <ala)-Q

Consider

2107 = 0 -

+ 0 :<_10] = (2)( + ii) 10)

-lo
+ <x(510]
-



= Y(2)

o)
=-(4)

=> Po(z) = A
, exp)- ()x2)

⑯
Nomatzah

Sodu 140(2)12 = 1
=> 10expl-[(x2) = 1
- = A

= larE= I
= ad =⑮



:: Yo() = (G)p(any)
4 = m -D

-

For other eigenfunctions we just use
tie raising operator.
167 = ++

10) -⑪
= E

↑ (a) = + <ula+ 10)
E

=(4)
= (Pola-(x))d(2/20)

=> position space analogue of at is

at ↓ (2 - 5) -E

-



Therefore His anologfor is

Ean ·,-

⑪
This imples that

↑n()=[
-34

=Th92 -de
=1-

This is just andher

Rodegues formula for Hermite

polynomial
↑ (3)=m
!
---

*⑫ definesHi probabilist
Hermite polynomich

but we will suse anotherou.



physicists
#(3) = 1 Hemoment
#(3) = 23

H2(3) = 4322 S⑳
H( ? ) = 80% .-12n

Hy(3) = 16x4- 48x7+ 12

:

put H par
2 . Hy(3) hasn real roots

=> Yu(9) has n nodes

3S He (b) Ha (3) edi
= In! im

,
ne

40 Any (x) = 2xHn(x)
- 2uHn-, (x) -



#(e)
a

i~
Pa)

~a

·
----

a

Pn(z)=m H(n)

u, o


