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bi(0) = 1 ḃ(0) = 0 τ = tωx

2

τ2
bi =

λ2
i

bibxbybz

λi = ωi/ωx

Ri/Rj Ri 6= Rj

Ri/Rj → 1
ωx = ωy = ωr 6= ωz

τ = ωrt

2

τ2
br =

1

b3rbz

2

τ2
bz =

λ2

b2rb
2
z

λ = ωz/ωr λ � 1 ωz � ωr

br(τ) =
√

1 + τ2

bz(τ) = 1 + λ2
[

τ (τ)− (
√

1 + τ2)
]

Rr/Rz = λ Rr/Rz = 2/(πλ) t → ∞
Rr/Rz = 1



2

87 20
25 25 000

N0/N ≥ 0.8

⊗ ↓

yx

87



n n = 1 4

1000

12



0 5 10 15 20 25 30

TOF (ms)

0

10000

20000

30000

40000

50000

60000

70000

σ
2
(µ
m

2
)

87 85

s a11 = 100.4 |52S1/2, F = 1〉
0

87

87

87

2 ×
10−11 5× 10−11

2 × 10−3

5 20
5 /

400 87

1.5
3 15

∼ 300 /
. 50 /

|52S1/2, F = 2〉 → |52P3/2, F
′ = 3〉

|52S1/2, F = 1〉 → |52P3/2, F
′ = 2〉

|52P3/2, F
′ = 2〉



|52S1/2, F = 1〉

|52P3/2, F
′ = 2〉

∆ = | · |

∆

17.5

|52S1/2, F = 1〉
1

T = 146

20(5)

6.5
2

|52S1/2, F = 1〉
m = 0,±1

2.5 125
|52S1/2, F = 2〉

2.5

2.5

U(t) =
U0

(

1− t
τ

)β
→ P (t) =

P0
(

1− t
τ

)β
.

β τ τ = 3
β = 3 P0 = 2.5

P = 30 25(5)
25 000 87 m

|52S1/2, F = 1〉



0

20

m
W

Pchirp

0

5

A

Icoils

0

10

m
W

Pcooler

−20

−10

0

M
H
z

∆cooler/ΓD2

0.0

0.5

m
W

Prepump

0 tload tcompressed ttransition tmolasses

MOT Phase

0.0

2.5

5.0

W

PCDT

t = 8 t = 100
35

50 100
20(5)

6.5



m |52S1/2, F = 1〉 87

m

m

N = 30 R = 0.12
d = 0.25 I

254(3) /
I = 2 510(6)

m ∆E /~ =
−m × 2π× 0.178(20) / |52S1/2, F = 1〉 → |52P3/2, F

′ = 1〉

m m

σ− ∆m = −1 m = −1

∆

∆
P τ

∆ τ

= −∇m g µBB



45◦

∆
τ

m

∆ τ P

N

x ( )

0

200

400

600

y
(

)

∂

−1

0

+1

x ( ) x ( )

0.2 0.4 0.6 0.8 1.0

∆ = −2π×20.5(10)
τ = 500 ∆ = −2π × 10.5(10) τ = 500

m

P = 25(5) I = 2.0(4) / 2

∆ τ

m

∆
2π −20.5(10) −10.5(10)

τ 500 500

m = −1 0.323(17) 0.569(11) 0.661(15)
m = 0 0.381(24) 0.270(9) 0.185(11)
m = +1 0.296(15) 0.161(8) 0.151(11)

N 8790(690) 6610(580) 3990(400)

|52S1/2, F = 2〉 → |52P3/2, F
′ = 3〉



300 400

∆d = 1.22λf/D = 3.8
λ = 780 D = 75

∆d = 4.8

200

200 200

ñ(x, y) = ñ0
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