Dynamic Properties:
time  dependent phenom

Static Properties:
time Independent phenomena



Static Properties:
time Independent phenomena

Geometry of Excited State
Acid-Base Properties

Dipole Moment @
Solvent Effect |
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Acid-Base Properties

' OH
5 e oy’ (1) 0.02 M NaOH
( ) ”’(1) (2) 0.02 M Acetic acid +
0.02 M sodium acetate
(3) pH=5-6

(4) 0.004 M HCIO,
(5) 0.15 M HCIO,

Relative fluorescence Intensity
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“Froster-Weller Cycle”
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Eﬂ‘ﬁ 208 Froster - Weller cycle for deriving

pK values for excited states.
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Solvent Effect
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# rate constants: Kinetics
ki =10°-10° sect
Ko = 102 -10* sec’t



1 Singlet-Singlet Absorption
) 2 Singlet-Triplet Absorption
3 Fluorescence
4 Phosphorescence
5 Internal Conversion
6 Intersystem Crossing
y" 7 Intersystem Crossing
g Singlet Reaction
9 Triplet Reaction

. 10Singlet Orbital Configuration
11 Triplet Orbital Configuration

y* S, 12 Ground State Orbital
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@ 13 Singlet Energy




Radiative lifetimes
Actual lifetimes




Radiative lifetimes
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Quantum Efficiency g
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Steady State Approximation of Singlet State
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Steady State Approximation of Singlet State
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Steady State Approximation of Triplet State

hn (I) 1kisc
S ——[s] —=%¢

|| 3kisc ||

k -hn”

1kisc [Sl] - 3kisc[Tl] T kP[Tl]




Steady State Approximation of Triplet State
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Quantum Efficiency g
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“Stern-Volmer Equation”
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“Stern-Volmer Eauatior”
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1. Taans quantum counter
i Rhodamine B

Rhodamine B
(Tetraethylrhodamine)

CoiHyCING, (MW= 479)
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il standard adsorption indicator
dm5u Spectrophotometric detection

voa Cd (I .., =543 nm)

1l colorimetric reagent
cancer suspect agent
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2. 1Fensfinsus EMission quantum
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1-chloronaphthalene
at 77 K in EPA

S; (p.p*) 5107 sec
90 kcal/mol
(376 kd/mol) T1 (p,p*)
59 kcal/mol
106 -1 (246 kJ/mol)
3-:10° sec 57 04
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(Fluorescence Emission spectra)

J5u excitation monochromater 1¥uas

T Vv N AR
NI IARIIZA NN INAHNANEN
a3 emission monochromater

A :
scan aNeINAMIUB 3N

d' v K
N VUHNDONIIAN 18



A A

(Fluorescence Emission spectra)

< K | |
YumMsanEIN

VY

msmmgmaﬁﬂfﬁu

= S Y
A eInauMle

A A
AN
V




Detector
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(Fluorescence Excitation spectraD
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Fluorescence Spectrum Absorption Spectrum
of Anthracene (dilute solution)  of Anthracene
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0-0 band of | ~ 0-0 band of
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| (Fluorescence)

Dioxane, 25°
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NN HVa9 Evans

D.F. Evans, Nature, 176, 777 (1955)
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