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Table 1V brational analyses of pentath ienoacene
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Fig 3 Calculated Raman spectra of pentath ienoacene
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Table 2 The five strongest allwable singlet excited states of pentath ienoacene
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DFT Study on theM olecular Spectra and Excited State of Pentathienoacene

1 2 2 2

ZHONG Shou-xian, LIGuang-shan’, DU Gong-he, REN Zhao-yu
(1 China University of Petrolewn, Beijing 102249 China;

2 Institute of Photonics& Photon-Technology N orthw est University, X ian 710069 China )

Abstract Pentacene is one of the most ntensively studied systans anong various organic sen iconductors for
its relatively high field effect mobility and its ability to fom ordered fims Nevertheless pentacene suffers
fran the disadvantages of oxidative mstability and for display applications a strong absorbance exists through-
out the visble spectim. W here photoinduced decanposition reactions could occur this ahsothance would
make pentacene sensitive to most visble light Campared to pentacene there is an mportant snallmolecule
sem iconductor that is thiophene-based materials exhbiting a variety of mtra- and ntemolecular nteractions-
van derW aals interactions weak hydrogen bandings T-T stacking sulfur-sulfur nteractions-origmating fran
the high polarizability of sulfur electrons in the thiophene rings Fran the molecule structure it can be ana-
lyzed that pentathienoacene ( PTA) has high stability than pentacene ow ing to PTA’s large band gap These
perfom ances indicate PTA may have potential application in future organic electonics However the report
on its application and basal physical characteristic obtained fran experment is few, and its theoretic research
ismuch less Quantun chan istry calculation can provide credible and valuable mfomation formolecule study

In this paper PTA molecule was calculated ncluding geanetry model mfrared spectra Raman spectra

HOMO-LUMO gap and the frontiermolecular othits by density function theory (DFT) for the first tine so the
results can provide sane reference nfomations for the future organic devices materials design theoretically

The ifrared spectra and Ranan spectra have been discussed and the spectra peaks of pentathienoacene w ere
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dentified the above datum on Ranan spectra of PTA can provide the valuable reference for the experment on
PTA molecule dentified And at the sane ting the HOMO-LUMO gap is ganed 3 86 eV, which is very
close to the expermental result The five strongest allwable singlet excited states have been studied by TD-
DFT. The results indicate that all the energies of excited states were located n ultraviolet region so PTA
molecule is relatively stable under the visible light illim ination because photoinduced decamposition reactions
can not occur The transition electron is dverted fran carbon atan to sulfur atam, which can be seen through
the frontiermolecular otbits of pentathienoacene M oreover the fomation of M-delocalized band leads to in-
crease PTA molecule conductival The results indicate that pentathienoacene is a new kind of organic sem icon-
ductormaterial and has perfect um nescence and electrical properties especially PTA has higher stability

than pentacene

Key words density function theory (DFT); pentathienoaceng mfrared spectra raman spectra excited state
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