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Schrödingerova rovnice

Ĥψ(qi , qα) = Eψ(qi , qα)

qi - symbolizuje elektronové soǔradnice
qα - symbolizuje jaderné soǔradnice
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Born-Oppenheimerova aproximace

Ĥψ(qi , qα) = Eψ(qi , qα)

(Ĥel + VNN)ψel = Eelψel

Ĥelψel = Eelψel,U = Eel + VNN

U je součet celkové energie elektronů (kinetické a potenciálńı, Eel) a
energie mezijaderného odpuzováńı (VNN).
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Vazba

Re - rovnovážná
mezijaderná vzdálenost

De - rovnovážná
disociačńı energie

D0 - disociačńı energie
zákaldńıho vibračńıho
stavu

Nulbodová energie
(zero-point energy)
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Vazba, p̌r. iont H+
2

U je součet celkové energie elektronů (kinetické a potenciálńı, Eel) a
energie mezijaderného odpuzováńı (VNN).
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MOs, p̌r. iont H+
2

1 Rotace kolem hlavńı osy
symetrie z (σ, π, δ, . . . )

2 Parita - inverze (zachová
g , nezachová u)

3 Zrcadleńı v rovině kolmé
k hlavńı ose (zachová nic,
nezachová ∗ =
protivazebný orbital)

4 Zrcadleńı v rovině
obsahuj́ıćı hlavńı osu
symetrie (zachová +,
nezachová −)
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Atomy l , molekuly λ

Atomy,
orbitálńı moment hybnosti l

Molekuly,
Absolutńı hodnota pr̊umětu
(do molekulové osy)
elektronového orbitálńıho
momentu hybnosti.

λ ≡ |m|

Možné hodnoty:
m = 0,±1,±2,±. . .

ψel = const(2π)−1/2e imφ
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MOs σ1s, p̌r. iont H+
2
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MOs σ2p, p̌r. iont H+
2
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MOs π2p, p̌r. iont H+
2
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MO pro H2 - N2, pǒrad́ı a označeńı
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MOs, p̌r. iont H+
2
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MO pro O2, F2, pǒrad́ı a označeńı

pro O2, F2 pro H2 - N2
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Řád vazby

Řád vazby = 1
2 (počet vazebných - počet protivazebných elektronů)
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Celkový orbitálńı moment hybnosti ve směru molekulové
osy ML

ML =
∑

ml

Možné hodnoty ML = 0,±1,±2,±. . .

Λ ≡ |ML|

Kódováńı Λ:
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Spinový moment hybnosti pro molekuly

Celkový spinový moment hybnosti molekuly s n elektrony je dán jako
vektorový součet spinových moment̊u hybnost́ı jednotlivých elektronů:

S =
n∑

i=1

si,

má velikost:

|S | =
√
S(S + 1)~

Kvantové č́ıslo celkového spinového momentu hybnosti vzniklého součtem
moment̊u hybnosti může nabývat hodnot:

S = 0,
1

2
, 1,

3

2
, . . .

Spinová multiplicita je dána jako (2S+1).
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Elektronové termy dvouatomových molekul

Dvouatomové elektronové stavy, které maj́ı

stejnou elektronovou konfiguraci

stejnou hodnotu Λ

stejnou hodnotu S

maj́ı stejný elektronový term:

2S+1(Λ)
+/−
g/u
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Elektronové termy dvouatomových molekul - obecně
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Vlastnosti homonukleárńıch dvouatomových molekul v
základńıch stavech: elektronové termy, řády vazeb
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(Některá) Výběrová pravidla bimolekulárńıch p̌rechodů

1 ∆Λ = 0,±1

2 ∆S = 0

3 +↔ +,− ↔ −,+ 6↔ −
4 g ↔ u, g 6↔ g , u 6↔ u
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Křivky potenciálńı energie v základńım a excitovaných
elektronových stavech O2
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Ustálená nomenklatura termů

Předpona pro term základńıho stavu je X .

Excitované stavy se stejnou multiplicitou jakou má stav základńı se
označuj́ı A,B,C , ...

Excitované stavy s jinou multiplicitou než má stav základńı, se
označuj́ı a, b, c , ...

Ustálená nomenklatura p̌rechod̊u

Prvńı se ṕı̌se term o vyš̌śı energii.
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Křivky potenciálńı energie v základńım a excitovaných
elektronových stavech C2

Pozorované p̌rechody
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Vibračńı struktura elektronových p̌rechodů

Vibrational + Electronic = Vibronic

Vibronický
p̌rechod

Elektronový
pás

Progrese

Sekvence
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Závislost na λ je nep̌ŕımá

Einsteinova rovnice

Ep = hν =
hc

λ
= hc ν̃

c = λν

λ = 1/ν̃
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Anharmonicita
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Jablonského diagram

1 Absorpce

2 Vniťrńı
p̌reměna

3

Mezisystémové
ǩŕıžeńı

4

Mezisystémové
ǩŕıžeńı

5 Vibračńı
relaxace

6 Fluorescence

7 Fosforescence
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Franck-Condonův princip, vertikálńı p̌rechody
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Franck-Condonův princip
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Franck-Condonův princip
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Franck-Condonův princip: absorpčńı a fluorescenčńı spektra
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Franck-Condonův princip: absorpčńı a fluorescenčńı spektra
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Stokes̊uv posun v elektronové spektroskopii

Rozd́ıl rozd́ıl̊u 0-0 energíı mezi absorpćı a emiśı.

Stokes̊uv posun -
stabilizace excitovaného
stavu po zaplněńı

anti-Stokes̊uv posun
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Hot band

Spektroskopický p̌rechod ze stavu, který je tepelně populován.
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n, π∗ p̌rechody
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n, π∗ p̌rechody
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Dovolenost p̌rechodů
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