Energy [eV]

.45

(.41

Discrete
levels

for single
square well

0.30

0.25

0.20

0.15

Allowed
bands for
0.10 - superlattice

005 |-

l | | 1 l l l l |
0 10 20 0 40 a0 () 70 80 90 | ()

Well or barrier width a [A]




Density of states
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EXCITON

The main property of an exciton is it mobility




Exciton theory

Frenkel Mott

Yakov Il'ich Frenkel (1824-105F), Sir Newill. Francis Mote (1905-1996) and Grégory Wannier (1911-
1983} garve thewr name to the bwo main cateporses of excrbomns,



Experimental observation, 1956

Evgeny Gross
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Exciton polaritons. Mixed exciton photon states

Chain of photon absorptions and emissions

exdtm exatm exatm

photn photn photn

Exciton = dielectric response of crystals
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Bose-Einstein condensation of
exciton polaritons

I. Kasprzak', M. Richard”, 5. Kundermann”, A, Baas", P, Jeambrun’, ). M. ). Keeling”, F. M. Marchitti®,
WL H. Szymanska’, R Anded’, ). L Stashli®, V. Savona®, P B, Litlewood”, B Deveaud” & Le S Dang'
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IBM Silicon Nanophotonics — Scientific Impact (2003-2010)
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Journal papers:
Conferences:
Citation index:
Patents:

>60 (including 5 Nature, 6 Invited)
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>4000
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Fundamental scientific work laid down solid foundation for technology development
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Nanophotonics [oolbox (circa 2002)
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Photonic wire devices

Footprint is as small as 0.03mm?Z




Reasons for nano

Wishesfor devices

e assmall aspossible
o asfast aspossible
* |ow operating costs, small consumption

e cheap
Which applications

« fast eectronics. high frequency GHz
— mobile telephones, satellite recelvers (TV), computers
e optoelectronics : current < light
— lasers, LED, telecommunications (light through fibres)
— solar cells, photocells, light detectors





