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PURPOSE

o Ioovercome the current limits of current OSC
structures By seeking alternative materials with more
challenging properties.

INTRODLCTION

d Study the Optoelectrical, Electronic and
Thermodynamic properties of {b}cycloparaphenylene
({63CPP) and its derivative for potential application in
Organic solar cell (0SC) and non-linear optics (NLO).

‘ Engagement

>
Dutcomes

We are expecting very promising results obtained from
Laussian |6 program, the calculation of the properties of
({B}CPP) and its derivative, that show this material is an
excellent candidate for OSC and NLO efficiency improvement.
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£~ X  Density tunctional theory (DFT) and Time-dependant DFT (TD-
Bl
Syt N = APFD and BaLYP tunctionals with Grimme Dispersion (D3)

= gplit
valence balanced 6-3l1++G(2p) Pople basis set

» [aussian codes
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—[ Laussian code }

* DFT calculations
e # B3LYP 6-311+g(d) opt freq scf(maxcycle=999,xqc)
e # APFD 6-311+g(d) opt freq scf(maxcycle=999,xqc)
e # B3LYP 6-311+g(d) polar scf(maxcycle=999,xqc)
e # APFD 6-311+g(d) polar scf(maxcycle=999,xqc)
e # B3LYP 6-311+g(d) polar scf(maxcycle=999,xqc)

= TD-DFT calculations
e B3LYP 6-311+g(d) TD (nstates=70) scf (maxcycle=999,xqc)
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mm Mathematical model

= \ery complex level of theory calculations with Gaussian |6 of CHPC

Optical and non-linear optical calculations
1
a = (g) (ctex + ayy + azz)

1
(Aa) 2= E [(axx - ayy)z'l'(ayy - azz)z‘l'(azz - axx)z] + 3[(axy)2+(axz)2+(ayz)2]

1
B =|(Buxx + Bayy + Brzz) + (Byyy + Byxx + Byzz)” + (Bazz + Bona + Bayy) |
Thermodynamic calculations

dIn(qeqeqrqv) ovi/T _\*
S = Nykp + Nykg (ln(qtqeqrqv) 47 (Ftdedrdy )V) , Etor = 3RT + R Xy @i/ ()

Hcorr = Etot + kBT Gcorr = Htot — TStot



CHPC
—{ Opto-electrical and electronic properties J We thanks the HPG
= Band gap d.leVandl.sd eV, e, = 5,69 eV y, = 4,69 eV, E;*C = FESOUrCES,

0,18eV, LlHE= 25%
* hole/electron reorganisation energy ratio 0.78 — P conductivity

Gaussian 1B
program.

—[ Optical and non linear optical properties }

e oy ({6}CPP) = 45R1. ay(DMDA{6}CPP) = B4B8 au
« B(DMDA{6}CPP) = IDI358 a.

—[ Thermodynamic properties

= Stable compounds
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