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» Background: Understanding electronic structure at the organic-inorganic interface is critical to use these .
nanocomposites in sensing, energy harvesting gnd stgrage. ' . ' ' . =
» Goals: Develop (1) a fundamental understanding of interfacial electronic properties, (2) interfacial —
modifications to enhance the desired optoelectronic properties of the nanocomposites, and (3) novel Glass \ Zno
measurement techniques to probe buried interfaces of relevance. \ /
CdS coating » Major results & significance: Polymer-substrate interaction dramatically modifies the morphology of the — ‘
S polymer and affects interfacial charge recombination. Judicious interfacial modification and oxide ‘
oot engineering lead to improvement in photoresponse behavior in organic-inorganic nanocomposites. <010>

Research Description Major Results & Impact Future (@ UT-Dallas)
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* In collaboration with T. Kuech’'s  * _T_T_T_ » Strong interaction between ZnO and P3HT results in an * It has been shown that surface plasmon effects of metal
group at U. Wisconsin, we b s undesired amorphous P3HT layer at the interface, nanoparticles enhance absorption in solar cells.
applied photoelectron ok l leading to reduced overlap with the solar spectrum, However, pure metal nanopartcles need to be insulated
spectrscopies (PES) to probe e shorter exciton lifetime, and lower photocurrent. to prevent electrically shorting and quenching.
;z\g tshue rfeal(?:tgzglgns(;;ug;ure of B “jMUV ozone cleaning " o Z%GT (poig i g gé §
crystallographic direction and T e & i w 6 o

EA=453 eV P

o5

o o o =2
b3

a

chemical processing. _
O

Emnev 0.2

04

Absorbance (a.u.)

02

P. Matheu, APL 93, 113108 (2008)

‘
°

vam

— 400 500 600 700 800
Wavelength (nm)

. Select growth of CdS * The P3HT ordering is o4 ) )
Devellop apprpaches, €.g. nanocrystals on ZnO drastically improved with an ~ 2° %u 4 + Based on Hube}r’s previous work on contro_lled s_ynthe3|s of Fe/
| remmem e e e

9. y heterojunction interface. The , | o o 8 metal/dielectric core/shell nanoparticles will be explored.
electronic and surface enhancement in photocurrent £ R % ] RAL L
chemical properties of the ZnO is shown to directly correlate ! 2 5 "3 'f.‘.:‘::
electron acceptor so to improve | .. o in Zno . i . £ 5:0::.,:- o.:.‘ Large metal particle with
interfacial bolvmer moroholo _Liincorporation in Zn with P3HT ordering. Exciton } W55 thin oxide (1), Small metal
polym phology - % Vi lifetime is measurably longer 19 ¢ 1 .:.’.‘.:t. particle with thick oxide (r).
and to optimize interfacial band = £ in ordered polymer layers (I
alignment to facilitate electron £, 4 yers. — 82sfelteed
transfer. E Alkanethiol Carbon # , . . .
S b « Selective deposition of CdS nanocrystals ., : Art1 UTEi’ "_'SUt_S grofup V‘;":/Z?TOFT Optlca/' imljl e'ec“'c"’:. |
veltage (v on ZnO surface or incorporating Li in dife characterization of metal/dielectric core/shell nanoparticles
. o *j rimum made at Sandia for their applications in energy harvesting.
ZnO increase the energy offset between ~__7°___]_ st

» Using grazing incidence X-ray diffraction and UV-vis
spectroscopy to probe the ordering of polythiophene
(P3HT) on oxide surface with organic/inorganic

photoexcited electrons and holes and Photocurrent enhancement over device without nanoparticles
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lead to higher photovoltage. — 120 [T e
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modification. + Structural and chemical changes at the heterojunction Zi
- Apply femtosecond transient absorption (CINT user interface are critically linked to carrier dynamics and ;j‘;j i
project) to probe lifetimes of photoexcited species. optoelectronic properties of the nanocomposites and must g::: .
be better understood in order to advance applications LA Y D. Derkacs, APL 83, 091107 (2008)
using these complex materials. 020 g o0 900" 300”1609 700 200
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