
Lecture 2 - 9/1/
Sign up ?

Last week
:
Fundamental quaulitis (rlativiti & not (

answer te question :
What fundamental qualities =D and

concepts) do we get in AMO ?

It review of idea of diiensional analpis)
Today : "Transition"

,

"

monance" - how to do

spectrascopy (basic principles)
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Balmer Series

http://www.goiit.com/posts/list/community-shelf-the-bohr-atom-917720.htm
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Recent AMO Nobel Prizes
year Names topic

1981 Bloembergen, 

Shawlow laser spectroscopy

1989 Ramsey, Dehmelt, 

Paul

hydrogen maser, 

ion traps

1997
Chu,


Cohen-Tannoudji

Phillips

cooling and trapping atoms

2001 Cornell, Wieman,

Ketterle Bose-Einstein condensation

2005 Glauber,

Hall, Hänsch

quantum theory of light,

(frequency comb) spectroscopy

2009 Kao (et al) optical communication in fibers

2012 Haroche,

Wineland

measuring and manipulation of 
quantum systems

2018 Ashkin,

Mourou, Strickland

optical tweezers, 

high intensity (ultrafast) fields
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2022 Aspect , Hauser , zeitiger-ertaue
prot



Hydrogen Spectra



Lamb shift :
What is it ? -> EPS,) E(-.,)

Reason ? -> interaction of wild.m . Vacuum fluct's

Why is Els, larger
?
- (i) the loger ,

the smaller w

El myu . Moment :

what is it ? g
= 2

But notquite . Why ? - presence of digment levels



Soon
: It'll

2



b) Classical monance
; language

What are "resonances ? Ellight fild) = El atomic transition
What is "transition" ? I moves from one orbil (eifestate)
of atome to another

How does light comple Atom = A +0=1 dipole :
intracts

with a fild/c. negn . field =

energy transfor between
light & atom possible

How to model/picture this ?

A

aseS w ⑧ 197 taneous

see paray withel rugn . field rate ywith energy can be classically modeled
~ Eltraucili) as charge oscillating in

oscillating fill
=> like RLC - circuit ?
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Inset :

Full calculation

Driven system : f(t) = foe
"nt

Ansatz for particular solution : z = A ellent

-D - wAe- + iws tell- - -2

int ~int
- wo A eileint= fo eiwt

=D Ac = Accy+ : Asnig =

ins

set I = M Hy
E

= them of describes exac the

chuse between the bionig feld and
the alomic response :

He witting =wwit 3
tan y = m = I

-e
Im minf witwing"

-D
D - - ! tany ->
X- + a tany -> O
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happens ?



Examples :
-

Earth rotation
:

Q 107

Pulsar : 108

AMO : "useful resoucences"

high Q
reproducible
connected to fundamental question

- change in fundamental constants
e
. g . fine struct . 2. : 10 year

-> sometimes surprises : e .g . Zeeman
(end 1996)

- "anomalous" zeeman
Preston

, 1898)
- Lamb shift

- typical & for visible due to Doppler effect
& RT : Q = 10

- in Penning trap :
10"-107

- It Is-2p line 2 - 107

- He fine structure 100-109

Remarks -
en

-

w = 241 8 : frequency
-Dw measured in "ral" or ""

f measured in Iz

or even "w = 2 : · 10 MHz

-> w = 62
,
8 . 10"

-

I is given es "Is", more often
15 = 5) as "s"



sw . I = I

But what if measuring time
st < % ?

=D sw - st is (due to Fourier - tralo
or uncertainty)


