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Abstract : Optical absorption of 2-Amino 5-Chloro Benzophenone (2A5CB)

single crystal has been measured and its direct band gap was found. Theoretical

calculations were carried out to determine the linear optical constants such as

extinction coefficient and refractive index. Further the nonlinearity of 2A5CB has

been investigated by Kurtz and powder technique. Thus optical characterization

of 2A5CB reveals the various application oriented properties of the material.
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1. Introduction 

For the past nearly three decades, optical materials with large third-order nonlinear 

susceptibilities and ultrafast response times have attracted extensive attention, owing 

to their applications in various photonic applications such as optical switching, high-

speed information processing, optical image storage, optical display and etc [1-2]. In 

recent years, much attention has been paid to photonics in which light can be 

controlled by light as a stimulus as future technology. Light has a lot of properties 

such as intensity, polarization, and wavelength, and these properties are quite useful 

for information processing. In photonics, switching devices play an important role in 

the control of light, changing their own physical properties with the stimulus light. 

Among them, the design of viable all-optical switching devices for ultrafast high 

bandwidth optical communication and computing has been witnessed dramatic 

progress during the past years. 
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2. Linear Optical Properties of 2A5CB 

The optical absorption spectrum of 2A5CB single crystal is shown in Figure 1. The 

spectrum indicates that 2A5CB crystal has minimum absorption in the region   

between 250–1200 nm. A good optical transmittance is very desirable in an NLO 

crystal since the absorptions, if any, in an NLO material near the fundamental of the 

second harmonic will lead to less conversion efficiency in those wavelengths. When 

absorption is monitored from shorter wavelength to longer wavelength, the enhanced 

transmission is observed between 390 and 1400 nm. As the entire region does not 

bear any absorption band it can be used for NLO applications. The absorption 

coefficient () of a crystalline solid obeys the following relationship [3] 

   (h)(h-Eg)
n/2   

      (1)
               

            

n is an integer equal to 1 for a direct band gap and 4 for an indirect band gap. The 

values of the direct optical band gap Eg were obtained from the intercept of (h)
2 

versus h curve plotted in Figure 2. Energy gap (Eg) was evaluated by extrapolating 

the linear part of the curve to energy axis. The band gap is found to be 4.7 eV.  This 

value of optical band gap shows blue shift, which is useful for gas sensing 

applications As a consequence of wide band gap, the crystal under study has a large 

transmittance window. The band gap width Eg of crystalline materials depends on 

their anisotropy, temperature, pressure on effect of external electric and magnetic 

field forces. The other optical constants were calculated using the following 

theoretical formulae [4, 5]. 

The extinction coefficient in terms of absorption coefficient is obtained as 

4
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The Reflectance is derived as a function of absorption coefficient as
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Extinction coefficient Vs photon energy is shown in Figure.3 and variation of reflectance with

incident photon energy is depicted in Figure.4 Refractive index, complex dielectric constants

and optical conductivity as a function of incident photon energy for the grown single crystal are

illustrated in Figures 5, 6 and 7. It is shown that the refractive index and extinction coeffcient of

2A5CB changes with increasing Photon energy. The high transmission or low absorption in

the region 300-1900nm makes the material to obtain low reflectance and refractive index

which is a suitable property for antireflection coating solar thermal devices and nonlinear optical

applications. The low extinction coefficient (10-5) and high optical conductivity (109) confirms

the high photo response nature of the material.

And the linear refractive index is given by

(4)

Then the complex dielectric constant is related to refractive index and the extinction 

coefficient as                          

c=r+I  

Where the real and imaginary and part of dielectric constant is  

r=n
2
-K

2
  

i=2nK 

The optical conductivity as a function of frequency response of the material when 

irradiated with light is calculated as 

(5)

(6)

(7)

where c is the velocity of light. The electrical conductivity can also be estimated by optical

method using the relation
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Figure 1. Optical absorption

spectrum of 2A5CB

Figure 4. Reflectence Vs Incident

photon energy
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Figure 2. Energy band gap of 2A5CB Figure 5. Refractive index Vs

Incidient photon energy
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Figure 3. Extinction coefficient Vs

Incident Photon Energy
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Figure 6. Complex dielectric constant Vs

Incident photon energy
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Figure  7.Optical conductivity Vs Incident photon energy

3. NLO Studies

Second harmonic generation (SHG) efficiency was measured to get an idea how much efficient

the material is in transferring energy from fundamental laser beam to second harmonic beam.

A high intensity Nd:YAG laser with fundamental radiation of 1064nm as the optical source and

directed onto the powder sample. SHG efficiency has been estimated as three times greater

than that of KDP crystal powder. Its non centro symmetric structure and SHG behavior were

confirmed from the output of green light emission from the crystal [6].

4. Conclusion

Good quality single crystals of 2A5CB were grown successfully by slow evaporation technique.

Its Energy band gap is calculated from Tauc’s plot as 4.7eV.The optical absorption spectrum

is used to study various linear optical parameters as a function of incident photon energy. The

lower dielectric constant and the higher optical response suggest the better conversion efficiency

of the material. It is found that 2A5CB is a suitable material for NLO applications.
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