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Optical Bloch equations — steady state solutions
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Dipole Matrix Elements — charts, tables, etc.

Table 10: *°Rb D» {52'551;-3 — EEP;;;z] Dipole Matrix Elements for m transitions (F = 2, my — F', m, = mpg),
expressed as multiples of (J = 1/2||er||J" = 3/2).

Mmep==2|meg==1|m=0|mz=1]m.=2
f'f’ _ 1 |"._ IIII'T I'IIT lI'IIT I.'IT
o VG V15 ‘0| V15 Ve
T T~ N/ T| 7
Fr=2| —/- - — 0 [ — =
Ve V 2-L<. ,> Va1 V'
T | T | [T
Fr=1 N I'I —
V1o Vae | Vo

Table 11: 3Rb Ds (52":51;-3 e — S?P;gl,.'-_w} Dipole Matrix Elements for o
my — 1), expressed as multiples of {J = 1/2||er||.] = 3/2)

mep==2mg==1meg=0 | meg=1] mg=2
Fr=3 .'"IT ;"q T [T ,-'T
B V2 V3 V5 V10 \ 30
' T 5 N
F'=2 S U I (T Y S Y
V12 Vs Ve V12
Fl=1 ;t [L ,-'T
- Vizo | Vao | V20

AF =0

AmF=O

= transitions (F' = 2,mz — F', m},



Table T:

Dipole Matrix Elements — charts, tables, etc.

TRb Dipole Matrix Elements, Saturation Intensities, and Resonant Sg

UQ{E‘ESLI‘IE — 511-’_-;“;2) Transition Dipole
Matrix Element

(J = 1/2||er||.]" = 3/2)

4.227(5) eaq

3.584(4) x 10-2° C-m

Effective Dipole Moment, Saturation
Intensity, and Resonant Cross
Section (F =2 — F'=3)
(isotropic light polarization)

ffizsu_r.[-f{f'1 =2 F'= 3}

2.042(2) eaq
1.731(2) x 10722 C-m

j.';:-lt[i_';l:}.{.‘ﬁjl[f1 =2 F = 3)

3.576(4) mW /em?

Toisoed)(F =2 — F' =3)

1.356 x 10~? ¢m?

Effective Far-Detuned Dipole Moment,
Saturation Intensity, and
Resonant Cross Section
(D32 line, w-polarized light)

d‘: let off D2

2.441(3) eaq
2.069(2) x 1072 C-m

Iz—}':lt{l!l.i?‘t.l‘. ff. D)

2.503(3) mW /cm?

gﬂ[c]t‘.t.{rH.Dzj

1.938 x 10~? ¢m?

Dipole Moment, Saturation Intensity, and
Resonant Cross Section
|F=2mrp=22) — |F' =3, mpy =+3)
cycling transition (o*-polarized light)

d(rrzr: +2 = m"F:i::!}

2.989(3) eap
2.534(3) x 10729 C-m

IHat(rrz;:iE — m'.=%3)

'jﬂl'lrrz F=%2 — rrz’l__:j:.']]

1.669(2) mW /em?

L}L{ﬁzﬂug — SQPUE} Transition Dipole
Matrix Element

(J = 1/2||er||.]" = 1/2)

2.992(3) eaq
2.537(3) x 10==

C-m

X 1

Effective Far-Detuned Dipole Moment,
Saturation Intensity, and
Resonant Cross Section
(D1 line, m-polarized light)

dl:ll‘.t.l‘.[‘f. Dy

1.727(2) eay
1.4646(15) x 1072? C.m

Iﬁat{(li?t.l‘.[’f.]:h_:l

4.484(5) mW /em?

T0( det . eff, Dy ]

1.082 x 10~? ¢m?




Dipole Matrix Elements — charts, tables, etc.

Metcalf & van der Straten, Laser Cooling and Trapping
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Dipole Matrix Elements — charts, tables, etc.

strengths scaled so that
weakest line equals 1 |
(need to take square roots) || |

Metcalf & van der Straten, Laser Cooling and Trapping



Dipole Matrix Elements — charts, tables, etc.

Effective
“7-level atom”

Metcalf & van der Straten, Laser Cooling and Trapping
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