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“Heterostructures, as | use the word here, may be defined as heterogeneous
semiconductor structures built from two or more different semiconductors,
in such a way that the transition region or interface between the different materials

plays an essential role in any device action. Often, it may be said that
the interface is the device”

Herbert Kroemer
Nobel Lecture, December 8, 2000




Qutlines

= Experimental Techniques
e X-ray Photoelectron Spectroscopy (XPS)
 Angle-Resolved X-ray Photoelectron Spectroscopy (AR-XPS)

= A case study
 CNT/Silicon solar cells
 Sample preparation

= Experimental measurements

* The SiO, —SiC issue and C 1s spectra
e Si2p fitting and ARXPS data
* Global fitting and thickness evaluation

= Future prospects
* ARXPS study on LaAlO,/SrTiO; heterostructures
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Experimental Techniques
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(a,b) S.A.Chambers et al., Surface Science Reports 65 (2010) 317
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photocurrent

Evaluation of a layer model
O Transport of charges

AQ ' Label | Type | Conductivity | Quantity of CNT [ Series | Efficiency (n)
'-1 DWNTs__finsulator A SWCNT Metallic 1.5 ml | 0.26 %
n-Si B SWCNT  Semiconductor 2 ml | 0.03 %
Ti/Pd/Ag C SWCNT  Semiconductor I 2.72 %

J. Wei et al., Nano Lett. 7 (2007) 2317
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Aims of research:

Chemical analysis

Study the relationship
between the constituents

Evaluation of a layer model

Label | Type | Conductivity
A SWCNT Metallic
B SWCNT  Semiconductor
C SWCNT  Semiconductor
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M. A. El Khakani et al., Appl. Phys. Lett. 95 (2009) 083114
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AR-XPS Depth Profile Model
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Surface Science and Spectroscopy Lab
Members:

*  Prof. Luigi Sangaletti

*  Giovanni Drera - Post-doc

e Chiara Pintossi - PhD student

* Federica Rigoni - PhD student

* Davide Visentin - graduate student

* Giorgio Lanti - graduate student

*  Matteo Bovo - undergraduate student

Future prospects :
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Thank you for the attention
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Appendix A : TPP-IMFP
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Appendix B : Sample preparation
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Appendix C : Depth Profile Model

— Depth Profile Model:

d+t . Ein(eV)
(1) I(Ew0) =NXs [, ¢(E0,2)dz  (6) Adld)=1— e ~
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Atorcost Simple Model:
(2) J.J. Yeh and l.Lindau, Atomic Data and Nuclear Data Tables, 32 (1985) 1-155 9 I Z) = I ex —Z
(5) W.S. M. Werner, Surf.t;nterfacetAnal. 31 (2001) 1;1—176 ( ) ( ) 0 p(AeCOS19)
(6) S.Tanuma, C. J. Powell e D. R. Penn, Surf. Interf. Anal. 35 (2003) 268-275 AN
(7) A.Jablonski, Phys. Rev. B 58 (1998) 24 t (10) AL(A) - Ai(Ekin» M' NV’ p)

[*] I.S. Tilinin et al., J. Electr. Spec. Rel. Phen. 97 (1997) 127
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