
Ec = ħω + Ev Kc = ħω/c + Kv direct

transitions

Ec = ħω + Ev + ħq Kc = ħω/c +Kv +Kq

indirect







































Per una animazione dei principi fisici sopra esposti:

https://www.youtube.com/watch?v=jEEVfXX7FPQ
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Junction

Formation



p-n Junction

Backward & Forward
polarization



Ohm’s law I = V/R 

Diode law:

I = IR (exp(eV/KT)-1) 



Solar cell
device





I-V measurements
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light
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P

FFVI
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It is a measure 

of the efficiciency

It is a measure

of the cell quality

The maximum of Isc occurs by using a thickness which miximises the 
number of photons that reach the silicon and the number of Schottky 
junctions which minimise the
Resistance.
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Polycrystalline Silicon Solar Cells

//uniroma2.sharepoint.com/upload.wikimedia.org/wikipedia/commons/1/15/Polycristalline-silicon-wafer_20060626_568.jpg
http://en.wikipedia.org/wiki/File:Solar_cell.png
http://en.wikipedia.org/wiki/File:FX-77.JPG
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//upload.wikimedia.org/wikipedia/commons/e/ee/ROSSA.jpg


F.De Nicola, M.De Crescenzi et al., Carbon 101, 226 (2016); Carbon 114, 402 (2017).

X.Li et al. 

18.5% efficient graphene/GaAs van der Waals heterostructure solar cell

Nano Energy 16, 310 (2015).

Efficienza 13%

http://web.uniroma2.it/


















LED (Light Emitter Diode)
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Two Dimensional Systems



STM

Fe atoms

on Cu at 5K



Current-Driven Spin Dynamics of Artificially Constructed Quantum Magnets

A. A. Khajetoorians, Roland Wiesendanger et al.

SCIENCE 339, 55 (2013)

The power of “spin-polarized” 

scanning tunneling microscope (SP-STM) 

relies on an atomically sharp

magnetic needle which can be freely

positioned above single atoms, move it

and sense their magnetic orientation. 



Gas sensors
E.S.Snow, F.K.Perkins, J.A.Robinson
Chem.Soc.Rev.35,790 (2006)





Scheme of the MWCNT density of state upon chemical doping. Exposition of the  film to NH3 
vapors shifts the chemical potential ε from the Fermi level EF towards the valence band, 
increasing the hole number  (upper panel). 
Conversely, exposition of the film to NO2 vapors shifts ε from EF towards the  conductance band, 
increasing the electron  number (lower panel).
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