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Borde de Bandas de Energia:
Semiconductores Directo e Indirecto

conduction band

valence band

> K

(a) Direct band gap (b) Indirect band gap
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Borde de Bandas de Energia:
Semiconductores Directo e Indirecto

onduction hand i
conduction ban conduction band

k=0

valence band

Semiconductor Directo = Buen Emisor de Luz.
Semiconductor Indirecto = Mal Emisor de Luz.
Silicio y Germanio son Semiconductores Indirectos
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Propiedades Opticas de Excitones

exciton exciton
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Absorcion y Emision de Luz
en Vidrios dopados
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Puntos Cuanticos Coloidales de
Semiconductores I111-V y 11-V1.

e <4 [IRS Bulletin 23, 23 (1998)

Cdse Quantum Dots (Bawendi Group)
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Figure 5. Absorptid

spectra of InP ~L: s o
QD size after treatment with HF (from

Reference 24) MRS Bulletin 30, 362 (2005)
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Silicio Poroso (r-Si):
Material Poroso Nanoestructurado

Physica Status Solidi (b)
220, 319 (2000).

~ &
> 95 % electronica basada en Silicio.
» Silicio: semiconductor indirecto

P Mal emisor de luz
> Silicio Poroso emite luz roja.
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Estados de la Estado Resonante

Banda de Conduccion A

Estados de l1a Banda de Valencia

Si “Bulk” S1 “poroso”
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Luminiscencia

inject electrons
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Fotoluminiscencia

EH‘

] electrons
conduction band

valence band

Density of states
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Fotoluminiscencia
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Fotoluminiscencia

Fig. 5.8 Time-resolved photolumires-
cence spestrd of the direct gap II1-Y
alloy semicondvctor Gay g7long 5458 at
a lattico tomporatare T of 10K, The
sample was excited with laser pulzes
at 610 nm with an energy of § nJ and
a duration of Sps This generated an
initial carrier density of 2 x 10*9m 7,
Spectra are shown for cime delayvs of
M ps (filled circles) and 250 ps (open
squares). The effective carrior tompora-
020 085 090 0,05 1.00 1.05 tare at the two time delavs is indirated.
After Kash and Shah (1984}, & Ameri-

F.nergy fEV} CAT I:|_|:il_1'1.'1rp of Physics, reprinted with

’ PerIiSsion.
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Electroluminiscencia: LEDs
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Materiales Moleculares

delocahzed 7 orbital

srorbitals
- 4 H
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(a) Ethylene C,H, (b) Benzene CHg
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Estados Electronicos vs
Estados Vibronicos

singlet excited state

£y

LUMO

oo 44—

ground state first singlet first triplet
Sp excited state excited state

Estados Electronicos S, ground state

Estados Vibronicos (Vibracional Electronicos)
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Diagrama Configuracional y
Principio de Franck-Condon

relaxation

absorption
UOTSSIUID
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Diagrama Configuracional y
Principio de Franck-Condon

excited

\ state /
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Absorcion vs. Fotoluminiscencia
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Centros Luminiscentes en
Cristales
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Diagrama Configuracional
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Centros de Color
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Tierras Raras
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Metales de Transicion
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Metales de Transicion
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Laseres de Estado Solido
(No Diodos Laser)

Table 9.4 Common solid-state lasers based on rare-earth or transition-metal ions. The lasers operate at room temperature
unless stated otherwise.

Laser

Active ion

Configuration

Host

Wavelength (nm)

Ti:sapphire
Ruby
Alexandrite
Cr:LiSAF
Cr:LiCAF
Cr:forsterite
Co:MgFa
Nd:YAG
Nd:glass
Nd:YLF
Nd:vanadate
Yb:YAG
Erbium fibre

Ti3+

3d?
3d3
3d3
343
33
3d?
3d”
4f3
453
453
473
4f13
4}!‘1 1

sapphire (Al203)

sapphire (Als03)

beryl (BeAls04)

LiSAF (LiSrAlFg)

LiCAF (LiCaAlFg)

forsterite (MgsSi0y)

magnesium fuoride (MgF3)

yttrium aluminium garnet (YAG: Y3Als012)
phosphate glass

yttrium lithium fluoride (YLF: LiYF,)
yttrium vanadate (YVOy)

yttrium aluminium garnet (YAG: Y3Al5049)
optical fibre

700-1100

694

700820
T80-1010
720840
1150-1350
1500-2500 at 77K
1064

1054

1047 and 1053
1064

1030 at 100 K
1530-1560
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Fosforos
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Up Conversion

Luminescence Intensity (Arb. Units)

600 70 80 900 1000
Wavelength (nm)

:
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Tiempo de Decaimiento

200 400 600 800 400 600 800
Power (mW) Power (mW)

Caracterizacion Optica, Ricardo Marotti, khamul@fing.edu.uy, Montevideo, Junio 2015




