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=

𝑘

𝛼𝑏𝑜𝑛𝑑,𝑘 𝑟𝑘 − 𝑟𝑒𝑞,𝑘
2

+

𝑙

𝛼𝑎𝑛𝑔𝑙𝑒,𝑙 𝜃𝑙 − 𝜃𝑒𝑞,𝑙
2

+

𝑚



𝑛

𝛼𝑑𝑖ℎ𝑒𝑑𝑟𝑎𝑙,𝑚
2

1 + cos 𝑛𝜔𝑚 − 𝛾𝑚

+

𝑖



𝑗>𝑖

𝜖𝑖𝑗
𝑟0,𝑖𝑗

𝑟𝑖𝑗

6

− 2
𝑟0,𝑖𝑗

𝑟𝑖𝑗

12

+
𝑞𝑖𝑞𝑗

4𝜋𝜖0𝑟𝑖𝑗

𝐸𝑀𝑀
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g 𝒓 =
n 𝐫

4𝜋𝑟2𝑑𝑟𝜌



𝑅𝐺 =
1

𝑁


𝑖

𝑟𝑖
2

•

•



•

•



•

•



•

•

𝑉12 ≈
1

4𝜋𝜖0

𝑝1 ∙ 𝑝2

𝑟12
3 −

3 𝑝1 ∙ 𝑟12 𝑝2 ∙ 𝑟12

𝑟12
5

𝑉12 ≈
1

4𝜋𝜖0


𝑖



𝑗<𝑖

𝑞𝑖𝑞𝑗

𝑟𝑖𝑗

Vresp(ri) = 

𝑗

𝑁𝑎𝑡𝑜𝑚𝑠
𝑞𝑗

𝑅𝑗 − 𝑟𝑗

Rresp = 

𝑖

𝑁𝑝𝑜𝑖𝑛𝑡𝑠

𝑉𝑞𝑚 𝑟𝑖 − 𝑉𝑟𝑒𝑠𝑝 𝑟𝑖
2



𝑅𝑚𝑒𝑎𝑛 =

𝑖

𝑐𝑖
2𝒓𝑖

𝑅C =
1

𝑁


𝑖

𝑐𝑖
2 𝒓𝒊 − 𝒓𝑚𝑒𝑎𝑛

2

H = 

𝑖

𝑁𝑆𝑡𝑎𝑡𝑒

𝜑𝑖 𝜖 𝜑𝑖 + 

𝑖,𝑗

𝑁𝑆𝑡𝑎𝑡𝑒

𝜑𝑖 𝑉𝑖𝑗 𝜑𝑗

𝑉𝑖𝑗 ≈
1

4𝜋𝜖0


𝑚



𝑛<𝑚

𝑞𝑚𝑞𝑛
𝑟𝑚𝑛





නfi 𝐸 𝑑𝐸 = න
𝜔3

3𝜋𝜖0
3ħ

|𝜇𝑖|
2δ(Ei − E)e

−
൯(Ei−𝐸0

kb𝑇 𝑑𝐸



නfi 𝐸 𝑑𝐸 = න
𝜔3

3𝜋𝜖0
3ħ

|𝜇𝑖|
2δ(Ei − E)e

−
൯(Ei−𝐸0

kb𝑇 𝑑𝐸
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