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1. Electrical Discharges
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Ne* + Hg (g) ® Ne(g)+ Hg*
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3. Thermal Activation

, - 210 Boltzmann’s
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Distribution
DE =60 k cal mol-1
(251 kJ mol) I—aW
—a-(E,-E, )/KT
n, 3 n2 e"\=2""1
TTl




#7073 Kelvin : . ~ 0014
1

Y Y
W/ T

iiune Houmadu legnannzisla 1%

129°C @o2Kelvin) Ny _ a100—4 , 7046
RT ~ 600 cal My

14




Planck’s Equation:

DE = hn = h C

hC = (6.62 x 1034 J s)(3.0 x 108 m s7?)

7.919 x 1022 nm mol

(251 X 10%J mol?)

(7.919 x 10%2 nm mol) (6.023 x 103 mol-?)

n,

477 nm (Aeluana)

DE =251 kJ mol!

A E2

| =477 nm

N,

E,
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Chemical Activation

Chemiluminescence
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1) Singlet Oxygen
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Cl,+H,0, "®  O,+2HC

the oxygen formed hereissinglet oxygen
Singlet oxygen is an excited form of oxygen.

Two singlet oxygens

00 to ground state ====) (ne photon transition

2 0,('Dy) ® 2 0,(°S,) + hv (630 nm)
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ground state of the oxygen molecule
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Triplett-Sauerstoff (stabil) Singulett-Sauerstoff (kurzlebig, reaktiv)
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2) Electron Transfer Reactions

(ET reaction)
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DPA" ~ + DPACI, DPA + C| +[DPACI J

i plectron )
[DPACI '}+[DPA ) -~ DPA + Cl +|DPA*
transfer
DPA* - DPA + hn
DPA = 9,10-diphenylanthracene

DPACI, = 9,10-dichloro-
9,10-diphenylanthracene
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Hydrocarbon Radical Oxidizing Excited — Reduced

anion  agent hydrocarbonoxidizing
agent
DPA [DPA"} [DPACI'J DPA*|  DPA(CI)
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3) Peroxide Decomposition
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4) Bioluminescence
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Molecular structure
of luciferin

Luciferin + ATP — Luciferyl adenylate + Ppi |UC|fery|

Luciferyl adenylate + O, — Oxyluciferin + AMP + hn
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Bacterial luciferin
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Harmonic Oscillator
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Electronic Transition
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Allowed Transition

Forbidden Transition

- Spin - Forbidden Transition

- Symmetry - Forbidden Transition



Spin-Forbidden Transition

Selection Rules:
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Spin

unpaired elec.tron multiplicity| Multiphcity
electron spin (S) (25+1)
0(-) 0 1 singlet
L(T 0= ) ; 2 doublet
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1. Singlet-Singlet Transition
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- fully spin allowed transition
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electron

1 1

ground state excited state
Spin paired Spin paired

“SINGLET” “SINGLET”
Spin allowed ~ Absorption




_h  electron

1 I

R [
excited state ground state
Spin paired Spin paired
“SINGLET” “SINGLET”

Spin allowed  Fluorescence



2. Triplet - Triplet Transition
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3. Singlet - Triplet Transition
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- strongly forbidden transition
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electron
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ground state exclted state
Spin paired Spin parallel
“SINGLET” “TRIPLET”

Spin forbidden Absorption



_hy electron

N
excited state ground state
Spin Parallel Spin paired
“TRIPLET" “SINGLET”

Spin forbidden Phosphorescence



e electron
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Spin forbidden Phosphorescence
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_hy electron

N
excited state ground state
Spin Parallel Spin paired
“TRIPLET" “SINGLET”

Spin forbidden Phosphorescence
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An electron spin (s =1/2) can
take only two orientations
with respect to a specified

IiTiianois

axis. An a electron (top) is an
electron with m, = +1/2: a b
electron (bottom) Is an
electron with m, = - 1/2. The
. Vector representing the
- magnitude of the spin angular
fmﬁ ~'r, - momentum lies at an angle of
5% t0 the z-axis (more

precisely, at arccos (1/3 1/2)).
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mstna Singlet-Triplet transition
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“Actual SInglet”  Tuaaraz singlet (S)ferad
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Actual Puretriplet Pure singlet
Triplet = T + S
State

hn
hn (allowed)

Actual

Singlet — S
State 59



Symmetry-Forbidden Transition
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(dipole moment transition: rmj)

» Mo (P 0
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(total forbidden) myt 0

Symmetry-allowed *
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m ae a1 0dIpole moment

dt e a volume element (dt = dx dy dz)
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Schrodinger Equation

For one - Dimensional Systems: y (psi), wavefunction

h _ =1.05457" 10 *Js
20

+v(xy =Ey Where V(X) Is the potential energy
of the particle

h? d?y
2m dx

For three - Dimensional Systems:

h_2>4\|2y +vy =Ey  Where N2 (del squared) is
2m 2 2 2
NP G
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Schrodinger Equation

h* dy
- X +V(X)=E
2m dx? (x) =By
h? d
Hy =Ey; H:—medX2+V(X)

Thegeneral solution are

kh?

X) = A +Be™; E, =
Y «(X) KT o

A particlein abox :
y . (X) =Csinx+ D cosx
k*h?

E
< om

H = Operator
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Wavefunction, v
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corresponding

probability
distribution
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corresponding
probability
distributions
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Energy

Fotential
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