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ABSTRACT

The NLO property of (2E,6E)-2,6-dibenzylidene-4-(4-
hydroxyphenyl)cyclohexanone(DHC) was calculated using DFT/B3LYP/6-31G(d,p) level of
basis set. The NLObehavior of the title molecule was measured using first order

hyperpolarizability calculation.
RESULT AND DISCUSSION
Nonlinear optical effects

NLO is the important role of current research because it provides the key functions of
frequency shifting, optical logic, optical modulation, optical switching and optical memory
for the technologies in areas such as telecommunications, signal processing and optical

interconnection [1-9].

The first hyperpolarizabilities (Bo, 0o and Aa) of DHC is calculated using B3LYP/6-
31G(d,p) basis set, based on the finite-field approach. In the presence of an applied electric
field, the energy of a system is a function of the electric field. First hyperpolarizability is a
third rank tensor that can be described by a 3x3x3 matrix. The 27 components of the 3D
matrix can be reduced to 10 components due to Kleinman symmetry [10-15]. The
components of B are defined as the coefficients in the Taylor series expansion of the energy
in the external electric field. When the external electric field is weak and homogeneous, this

expansion becomes[16-24]:
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(o]
E=E°-u,F, -1/2a,,F,F,~1/6p,, F F,F, (1)

Where E’is the energy of the unperturbed molecules, F, is the field at the origin, and

ﬂa,aaﬁ,ﬂaﬁy is the components of the dipole moment, polarizability and the first

hyperpolarizabilities, respectively. The total static dipole moment p, the mean polarizability
ap, the anisotropy of polarizability Ao and the mean first hyperpolarizability Bo, using the X,

y, z components are defined as [25-31]

p= (s + il + g2 )

a, = 3
e ®

Ao =272 I:(axx —a,, )2 +(ayy —a, )2 (e, —ay ) + 6(afy +al, +al, ):|1/2 (4)
Bo=(B7+ B2+ p2)" ®)

In this study, the calculated total molecular dipole moment (u) polarizability (o),
and hyperploarizability (Bo) of the specimen arel.27586 Debye, 0.67737x10°° esu,
10.7839x10™*° esu, respectively and the calculated components are listed in the Table (1). The
above functions of the molecular system is calculated using B3LY/6-31G(d.p) method, based
on the finite field approach[32-38]. Urea is one of the prototype molecules used in the study
of the NLO properties of molecular systems and used as a threshold value for comparative
purposes. The computed hyperpolarizability o is 10.7839x10 " esu and is twenty eight times
greater than urea (B of urea is 0.3728x10™° esu). Thus this molecule must acts as a

prospective building block for nonlinear optical materials[39-42].
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Table 1. The non-linear measurements of DHC

Parameters B3LYP/6-31G(d,p)
Dipole moment (u ) Debye
I -0.92282
Ly 0.58190
Uz -0.66151
y7i 1.27586 Debye
Polarizability (ao ) x10%%su
Oxx 315.67430
Olxy -26.51635
Olyy 237.66648
Oxz -32.27150
Oz 133.99943
Olzz 372.11508
0o 0.67737x10esu

Hyperpolarizability ( Bo)x10* esu

Broxx 428.13646
Brxy -291.17456
Bxyy 206.79926
Byyy 64.07525
Bxxz -336.37040
Bryz 390.51476
Byyz 92.92484
Bz 563.68058
Byzz 306.01220
Bezz 582.86403
Bo 10.78395x10 esu
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APPLICATIONS

The hyperpolarizability value of DHC Py is twenty eight times (10.7839x10° esu)
greater than urea. This indicates that the synthesized target molecule DHC is the better

candidate for the NLO properties[43-45].
CONCLUSION

A NLO property of DHC is performed using DFT method for the first time. The
magnitude of the molecular hyperpolarizability (Bo) shows that the molecule DHC has twenty

eight times greater than that of the urea, hence this molecule has more NLO activity.
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