
Lecture 10 - 10/11

· smiple question : why ["le) : we (e+1) (e) ? - math ?
Isame fr (I,Lz] = 0 and L: (m) = m(en))

· How do I figure whither I am in the niteraction picture or the

rotating frame ? When to mse which ? What about the RWA ?

↳ Let' summarize
:

Interaction picture
①H = Ho +V =D Hint =
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= e-iwot typically (
② Will Va eticot = get horus e
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↳I

RWA : reflect "fast rotating ,
counter-rot" toms

Iwhere is this a good approx ? Block-sigot shift small . (
③ Define D = W -w

.
= I time-dep toms wh etist

How dose HI now look
?

Typically : Inte
*

)

④ Rotating frame
-amiltonian above balls to explicitly time dependent coms,
with a potentially fast acillation e

List
-D go to rotaling frame

by incorporating this factor uito variable,
e
. g . Ce+ = ce exist

iit
or Seg - Yes = Sage

This balls to in = (e = isce)zit Typically , these

jig=15eg = is ses it
toms cancel out

.

Plugging ba into Hi - Fr = ( ) = exist H
=
efirst



-> for atom number (but only one if
Ez = -z

-

Rne's) - S
mil e Ln-1-1 (9)

I

"Laguerre polynomials

normalized : ie(r)dr= 1

Degeneracies : I given E(u)-
①
- I

,
has a values (0

, ..., k-1)
②
m
, has 22+1 values ( - e

,
- . -,
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It spiri : 2 values (
each in has 2 (2011) = In degenerate warefets.

2=8

08 lifted by "Mutioistic effects" (Dirac)

a lifted only by vacuum fluctuations :

Lamb shift

(continuum states
no limit on b

· geneal properties
I fixed e

,
small r => wave fut aidependent except

for general scaling :"

(i) fixed n : changing & affects only short range
180 was : effect of potential Garrier negligible)



(iii) Size : (r) = j(3n -e(e+1) a

(iv) DE = Z"Ry (i - t)
c) Angular momenture (What happens for Ze ?

or for combination of orbital
general : I = r = p

any Mor , and spin ? )
cany angmor) I = y = it ] ⑦

I"(j,xj) = +2j(j- 1) 1j,mi
Iz(gimi)= t m; (j ,mp Ge
⑦
,

are equivalent

- I= 11 mi) : Riten(mn=1) 1j, ej=1)
Addition I = J, + Ta-

-

2

[5 : 7) = (I , ]. 7 =
0

[J , , 3 + 0

·cause := I, Ij"= 25.. J2)
-Eigenstates (of coupled any mor Operatory
) "uncoupled representatio :

I j, m, Is , ene) : good 9 . umbos (full desc ofsupter)
but not eigenstate of

I

2) coupled representation"
1j, m, j , jz) (also good q e. )
eisenstate of I

:

Iz : I, Is but not of I. z . I


