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Figure 1. gimulated UV-Visible spectrum of cumarin derivatives using TD-DFT/6-31G(d) level of theory

Coumarins are used as a component of fluorescence probes based on intramolecular quenching which are employed
ss reporter of radical reaction in the thin polymer films. Coumarins that contain an electron-releasing group in the 7-
position, and a heterocyclic electron-acceptor residue in the 3-position, arc recognized as fluorescent dyes for
application to synthetic fibers. In this work we have performed comprehensive density functional theory studies of 7-
: Hydroxy coumarins. Time dependent density functional theory (TD-DFT) calculations have been carried out to
- study the electronic structure and the optical propertics of cight coumarin derivatives. The calculated UV-Vis spectra
- of 7-Hydroxy coumarins are compared with the experimental spectra of some closely related compounds. Based on
 the 'll?eoren’cal results of second order hyperpolarizability obtained for these compounds we have found out that the
| position and width of the first band in the electronic absorption spectra, the absorption threshold and the HOMO-
! ;ih\:,o ‘";Cl’g;l with rcspc.ct to the conduction band edge arc key parameters in order to establish some criteria that
criteri:va "j_"ng the cfﬁ.cwncy of c'oumnrin derivatives as sensitizers in Dye Sensitized Solar Cells (DSSC). Those
( Presum:brr l:;l the (lafﬁcacncy orflcrtng ibf* the coumarin .scries in good agreement with the experimental evidence.
g Kf)’word:: ,Cmy lm.ght be used in the design of new efficient organic based DSSC.

; + Coumarins, DFT, TDDFT, Hyperpolarizability, HOMO-LUMO.
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