
Lecture 12-10/18

New HW-somewhat different ...

real/understand paper



is is typically defined as the raciou where the interaction

strength equals the linewidth of the excitation transitio .

A few review articles :

Saftman , Walker, Molmer , RMP 12 , 23123 (2010)
Adams

,
Pritchard

, Shaffer , J .Phy . B(AMD), 012002 (2020)

Dunning ,
Killian

,
www.

scientia global/rydbog-atoms - giants-of-the-
atomic-world/

Gat using Rydbory blockade :
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: i-pulse & : hi pulse

One 25-pulse on a transition (or a combination of L it-pubes)
gives an overall shift of it . The same pulse at on a transilia

does nothing .



N : Why ?
-

H = !Feinheit) for Dist Reil

Simplify : no deturning A=0
H = ( )Mal Mi =D

= with 1410)7 = 10)

14()) = x 102 + :sin 1)
=Dit = ent = 1) 141) = [ 1K

hi = 2+ =D14(t)) = - 10)

Other applications :
· controlling c-motion : orbital period long (-10's us)

use extonal field kics=1) any form of orbit

Example : immic

Jupiter's Trojain astoids
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explani
· Severing :

me EIT to detect milout of monance EIT?
· Rydberg molecules :

Rydberg +

g . s . atom

=> sense "frilo-

bite" formed
field/werefit
of Rydberg



e) Dirac Equation

(Relativistic "corrections")

(i) Schr
. Eg .

Violates relativity !

energy : (free police (

E = c * +p !withfildE
: ti⑤



E it 0+
;
p =

- it ⑪

=> Klein-Gordon Eq .

(0 - -)y + m 0 =
0

O
plane wave solution ~

⑦ d
-

-> ot Se **Pd = Doddeme
I normalized
(constant)

bo its is second order diff. eg , P force choice-

for both , initial value of 0 andO

(but does work fo spin-O policies)
Hirac wanted linear in E (and &f)

"square roof" of kin . Gordon

= (a) least) I components
I "Spaior")

H = < . + Sma + Vr) (

(H14>= Elys ③
with E = <H7 = mi * +p

= D 2 :

<; +

2jx ; = 2dijk
covariant

forme : ai + xi =

0 S (b)
Jo = B B = 1
ri = xi

=Dity
M04 = mc4 = 0



choose simplest representation :

= = (I ( i = (4x -I
- )

IIb needs at least 4 dof to be solved)

4 = (s)=(E) : =
"2D spirors"

(a) (8 . B) 4+ = (E +mc - Virs) 4-
(0 . P) i = I(E -mc - vir) 4- I (a + )

non-relativistic
:
15 . P1=momi

S

E>0
: (E- mic

?

-V/ /E-r-V)

18 . Pl ~ mo , E-ma -V= Imp
2C

Da*) =D, I
-x I= (for E>0) more relevant !

/

(opposite for ECO : 14-11401)

=D "positive" (4) and "negative" (4) energy solutions

Interpretation : "electron sea"
: ECU"holes")

(1a) = D

15 .P)Er .PY= (E-mc
?-V) It
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: saigleS
definition of quality with [C -

dimension of t lang .

Mor .) S
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- call "spin"

Why factor of 2 ?
↳ such that I spin commentatic rlutions

&

can be satis feel
↳ there are (at least) 2 spin components = -

25 + 1 =2

[II-saritancte Virtie
spuis ?

with E-Vcrs= geo) for higher-
dim .

Paulis


