XI. Resonant absorption and a.c. Stark shift
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=N LSIIFEMg),  |f)=[n L ST IFMg), Mg =M +u

dy; = (—1)Ls+SHlitditlh \/ (2J5 +1)(2J; + 1)(2F; + 1) Caf? )

J I FY(L S J -
z 1 1 i d L
X{Ff 1 Jf}{Jf 1 Lf}<nfo|| ImiLa)

(nsLpSTAIF|\dlmLiSTIF) = (—1)" 551 [(2F) + 1) (2F; + 1)x

{Ji I F
X

oL T LSl Lis

- _ L :
(nfoSJfHdHniLiSJi)—(1)Lf+S+J“+1\/(2Jf+1)(2Ji+1){ P 5

d||n; L;
o5 L)



e
CG.E: 18

¢ B=1 =0 : B=—1
¢ —1) (e 'z r (c ¢ — /s e —y—1)(c— )T
et [( +(§c-——i](2j_ T)] L( (ercﬂ—(i)cﬂ [( (21_1)){20 T?
. [(c+1)(c-—'r+ fa Y [(c+1+1)(c-1)]‘f=
2e{c4-1) [c (¢ -+ 1)]7 : 2e {¢ 4 1)
a—1 [(c—x-lr-i C—‘H-z)}'h [(C-I—T—I-i)(c—-“{-i-i) f [(¢+T+2)(¢+Y+i):l”=
(2c +2) (2 + 3) 1) 2+39) (Bc F 2) (2¢ + 3)

%1 Ceroa=
2¢ -+1 2¢ +1
= (—1)*+* ]/2a 7 CéSup= (—1)* Vza, 108 er

Co bg=(—1)"+*7°CoT pp-

2(‘-’ + 1{ fch —I— 1 i
Cihop= (D" C o= (=1 |/ 55T Clmoy = (—1)* o



65
2 Cﬂ.’ub AT t';

ufid

25 nds —., lggg b e
2 ng ﬂ'[C'bﬁ ez( an S 1 la[a C“T ;o { f d} ’
of3d

abec
ft?‘“" 1HeaC8; 7o ][E fdl’

L d abc
Zngﬁmcggdutuuftp=12Hﬂgcg?ﬁ? {e f d}r

T e f d

1,4 abec
(=120 33082 0eCll ro =1 T, C 1o {e f d}

%M

b e
a (—1)%* €3} tuC35 asCl§ amn =121, ,CE5 1o {E f d}

&

(—-1)‘5*'36"1 Cet. ,.Cd8 . —= 4 abe
p—f ey as sB% aa fo 1Hga 7% \e f d

&

}a—-acbﬁ Cof 0 . — g DL oGt a bec
6( e e={~ d3 b—8% az f¢ 1=bd™ ey fo e fd ¢

&

%oy == (_1)b+c+a’+f,

g == {—1 )ﬂ+é+s+f

) abe
(=120 o C s 1aChE e = 1L €88 1o { } J

These expressions
are easily derived
from the sum of
products of four CG
symbols, that
follows from the
definition of the 6j-
symbol. Multiply

both sides byCﬂT Fo

and take a sum over
v and .




The resonant excitation
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Energy shift and width of the ground
state irradiated by resonant light
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A general case

Polarizabilities (u the e.m.field polarization unit vector):
o Scalar (k=0) const

e Vector (k=1) x [u* x u]J

 Tensor (k=2) 3 : > <

See, e.g., Fam Le Kien,
Scheeweild & Rauschenbeutel,
PRA 88, 033840 (2013)
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If the absolute value of the detuning is even much larger than the fine splitting of the
excited state (|4| >> 2z - 10 THz), then

LK) x 11 k| _JLy, Ly kK
~Stark L, L, L. 11 1 L,

This means that L, L, k must satisfy the triangle rule. For alkali atoms (L, = 0) in this
regime the Stark shift is characterized by scalar polarizability (k = 0) only.

In particular, the d.c. Stark shift (in a static electric field, @ = 0) is always scalar (k = 0).

However, the static polarizability, unlike the near-resonant case, is determined by the size
of the atom.
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