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Absorbance (arb. units)

Band gap tuning of CdS and in ZnO

-~ O

4.0 4.4 4.8 3.5 4.0 4.5 5.0
Energy (eV) Energy (eV)

2.8 3.2 3.6

J. Nanda, Ph.D. Thesis, Bangalore; R. Viswanatha et al., to be published.
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Photocurrent response from CdS
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L — Number of layers
N — Number of atoms




Seeing Is believing
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How do we describe the electronic structure?
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(b) TB-fit (Zn-S and S-S interactions)
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S. Sapraet al., Phys. Rev. B 66 (2002) 205202

DOS (per eV, unit cell)
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Zn-S and S-S interactions

Energy (eV)



Energy(eV)

BAND STRUCTURE OF GaP
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Density of States (states/unit cell/ev)

0.4

(a) LMTO DOS

0.2 1
M
0.0 —L L M — .
-10 -5 0 5 10
0.4
(b) TB DOS
0.2
Lr\ _/\_/M
OO T T T d I T T ! |
-10 -5 0 5 10
0.4
(c) 76.5 A nanocrystal DOS
0.2 1
0.0 . . LMMM—.—-MMMM»

-10 -5

0 5 10

Energy (eV)

Fig. 1, Sapra and Sarma




Bandgap variation in 11-VI semiconductors with size
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Bandgap variation in InP Bandgap variation in ZnO
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Let us get to the optical properties now
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Emission spectra and surface states

Excitation and emission spectra
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Band-gap emission from ZnSe quantum dots
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Issues in diluted
magnetic
semiconductors
(DMS)
nanoparticles.

Density of states (arb. units)

Mn-doped GaAs

: Bulk and cluster
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Sapra et al., Nano Lett. 2 (2002) 605.
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Fractional Mn d character in HOMO
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Suggestive of:
e VValence transition
e Electronic transition

e Magnetic transition

Sapra et al., Nano Lett. 2
(2002) 605;

Also see Sarma et al.,
Phys. Rev. Lett. 85
(2000) 2549.



Fraction of particles

3.0 nm ZnO Nanocrystals

(a) Size distribution from TEM
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Fraction of Particles

Experimental histogram
Distribution obtained from absorption
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Experimental and theoretical demonstration
of bandgap tuning in Zn0 nanocrystals as a
function of their size.
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