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1-ELECTRONIC SPECTROSCOPIES

ELECTRONIC LEVELS OF THE MATTER ™% EMR uv-vis

A 10-1000 nm
uv: 10-350 nm

Vis:350-1000 nm

ATOMIC: Absorption
Emission: Emission Spectroscopy
Flame Spectroscopy

MOLECULAR: Absorption
Emisision: Fluorescence
Phosphorescence
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2. BONDS AND ELECTRONIC MOLECULAR
LEVELS
BOND: SHARING OF ONE ELECTRON PAIR

MOLECULAR ORBITAL : ADDITION OF ATOMIC ORBITALS

BONDING ANTI-BONDING
S+S.o S-S.o%*
PxT Px- © Px = Px- O*
p,+ P, o P, - py: O*
P+ P, Pz - Pz m*
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2. BONDS AND ELECTRONIC MOLECULAR

LEVELS

o S-S O p-p Trp-p
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3- MOLECULAR ELECTRONIC TRANSITIONS
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TRANSITION PROBABILITY
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3. MOLECULAR ELECTRONIC TRANSITIONS

ENERGY
>

uv-vis: 10 nm-1000nm

FAR (VACUUM): 10-200 nm
NEXT: 200-350 nm
uv A: 330- 400 nm
uv B: 280-330 nm
uv C: 200-280 nm
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SELECTION RULES
- CONSTANT GEOMETRIA
- CONSTANT MULTIPLICITY
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4. MULTIPLICITY
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5. MOLECULAR uv-vis EMISSION
SPECTROSCOPY

LUMINISCENCE

- Bioluminiscence: Chemical Reaction.
- Thermoluminiscence: Temperature

- Photoluminiscence: Light
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6. PROCESSES INVOLVED IN MOLECULAR uv-
vis EMISSION SPECTROSCOPY

1° ABSORCION: 10-14-10-15s
PRINCIPIO DE FRANK CONDON

Energy
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Nuclear Coordinates
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6. PROCESSES INVOLVED IN MOLECULAR uv-

vis EMISSION SPECTROSCOPY
2° DEACTIVATION OF THE EXCITED STATE:

2.A. PHOTOPHYSICS
PROCESSES

Non Radiative:

Heat

IC: internal conversion
ISC: inter-system crossing

- Radiative:

Fluorescence
Phosphorescence

- Energy Transfer:

quenching, FRET

2.B. PHOTOCHEMICAL

PROCESSES

Pre-disociation
Disociation
Chemical Reactions
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/. PHOTOCHEMICAL PROCESSES

-  Pre-disociation
- Disociation
-  Chemical Reactions

Energy
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Nuclear Coordinates
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8. RADIATIVE AND NON-RADIATIVE
DEACTIVATION ROUTES

excited vibrational states

A:
F=
P=
g =

T=

/ (excited rotational states not shown)

photon absorption
fluorescence (emission)
phosphorescence
singlet state

triplet state

IC = internal conyersion
ISC = intersystern crossing

electronic ground state

1IC:1012

=10%s

TS:].O-Q '10-6 S

Jablonsky Plott

Non Radiative:

Heat

IC: Internal
conversion

ISC: inter-system
crossing

- Radiative:

Fluorescence
Phosphorescence

Margarita Valero



9. DEACTIVATION BY ENERGY TRANSFER

8.A. QUENCHING

A+ hy 2>A*
A*+ B>A+B

8.B. FRET: Fluorescence Resonance Energy
Transfer

A +hvDA*
A*+B DA +B*
B* 3B + hv,

LIMITTING CONDITION:
- The absorption spectrum of the acceptor should overlap to the

emission spectrum of the donor. Margarita Valero
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