


𝑔 = 0.71449 × 𝜈［MHz］/10𝐵［mT］









𝑑𝑛

𝑑𝑡
= −2𝑊 · 𝑛 + 𝑛0 − 𝑛

𝑇1
𝑛 =

𝑛0
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𝑃（マイクロ波の出力）
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𝑔̃ =
���
𝑔𝑎𝑎 𝑔𝑎𝑏 𝑔𝑎𝑐
𝑔𝑏𝑎 𝑔𝑏𝑏 𝑔𝑏𝑐
𝑔𝑐𝑎 𝑔𝑐𝑏 𝑔𝑐𝑐

���
　主軸変換　−−−−−−−−−−→ ���

𝑔𝑥𝑥 0 0
0 𝑔𝑦𝑦 0
0 0 𝑔𝑧𝑧

���



𝑔̃ · 𝑔 ≡ 𝐺

𝑔2 (𝑙、𝑚、𝑛) = 𝐺𝑎𝑎𝑙
2 + 𝐺𝑏𝑏𝑚

2 + 𝐺𝑐𝑐𝑛
2 + 2(𝐺𝑎𝑏𝑙𝑚 + 𝐺𝑏𝑐𝑚𝑛 + 𝐺𝑐𝑎𝑛𝑙)

𝐺𝑎𝑏 =
1
2
(𝐺𝑚𝑎𝑥 − 𝐺𝑚𝑖𝑛) · sin(2𝜙𝑚𝑎𝑥)

𝐺̃ =
���
𝐺𝑎𝑎 𝐺𝑎𝑎 𝐺𝑎𝑎

𝐺𝑏𝑎 𝐺𝑏𝑏 𝐺𝑏𝑐

𝐺𝑐𝑎 𝐺𝑐𝑏 𝐺𝑐𝑐

���
　対角化　−−−−−−−−→ ���

𝐺𝑥𝑥 0 0
0 𝐺𝑦𝑦 0
0 0 𝐺𝑧𝑧

���
　　　　−−−−−−→ ���

𝐺2
𝑥𝑥 0 0

0 𝐺2
𝑦𝑦 0

0 0 𝐺2
𝑧𝑧

���

𝑔𝜃
2 = 𝑔 ‖2 cos2 𝜃 + 𝑔⊥2 sin2 𝜃 = 𝑔 ‖2 + (𝑔⊥2 − 𝑔 ‖2) · sin2 𝜃





H = 𝐷

(
𝑆2
𝑧 −

𝑆(𝑆 + 1)
3

)
+ 𝐸

(
𝑆2
𝑥 − 𝑆2

𝑦

)
+ 2𝛽𝑆 · 𝐵



⊥

⊥

⊥

⊥

⊥

⊥

⊥

𝑔𝜃 = 2
√

1 + 8 sin2 𝜃



⊥

⊥

⊥

⊥

⊥

𝑂

(
1
𝐷2

)
1
𝐷2

𝑔𝑥 = 6 + 24
𝐸

𝐷
+𝑂

(
1
𝐷2

)
𝑔𝑦 = 6 − 24

𝐸

𝐷
+𝑂

(
1
𝐷2

)
Δ𝑔 = (𝑔𝑥 − 𝑔𝑦) = 48

𝐸

𝐷

𝑔𝑧 = 2 −𝑂

(
1
𝐷2

)
= 𝑔 ‖



⊥

⊥

⊥

⊥

⊥

⊥



Ψ+ = 𝐴𝜉+ + 𝑖𝐵𝜂+ + 𝐶𝜁−

Ψ− = −𝐴𝜉− + 𝑖𝐵𝜂− + 𝐶𝜁+

𝑔𝑥𝑥 = 2| (𝐵 + 𝐶)2 − 𝐴2 |
𝑔𝑦𝑦 = 2| (𝐴 − 𝐶)2 − 𝐵2 |
𝑔𝑧𝑧 = 2| (𝐴 − 𝐵)2 − 𝐶2 |

𝐸 𝜉 = −
[
𝐵 + 𝐶

𝐴

]
· 𝜆

2
, 𝐸𝜂 = −

[
𝐶 − 𝐴

𝐵

]
· 𝜆

2
, 𝐸𝜁 = −

[
𝐵 − 𝐴

𝐶

]
· 𝜆

2







⊥

Ψ(±1/2) = 𝑎𝜙𝑆=5/2 (±1/2) + 𝑏𝜙𝑆=3/2 (±1/2)

𝑔⊥ = 6𝑎2 + 4𝑏2
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⊥
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⊥

⊥

⊥











𝑘 = 7.0 × 103 s−1M−1 （pH 7.0） を用いて、 𝑡 = ln
{(1 − 𝑎)−1/(𝑘 [NaN3])
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