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Abstract   

           The estimation of the nonlinear refractive index of khoba vegetable oil via diffraction ring 

patterns and Z-scan using continuous-wave (CW) visible, a single mode low power laser beam, 

is reported. Diffraction ring patterns are numerically obtained using Fresnel-Kirchhoff 

diffraction integral with good agreement. The khoba oil exhibited strong self-defocusing effect 

and the mechanism of optical nonlinearity in the low power regime is found to be predominantly 

of thermal origin. The optical limiting properties of khoba oil under CW illumination is 

investigated. Based on the obtained results, the khoba vegetable oil can be considered as a 

potential candidate for the use in photonic and nonlinear optical devices.  

Keywords :Vegetable oil, Diffraction ring patterns, Z-scan, Nonlinear refractive index, Fresnel-

Kirchhoff diffraction.  
 

1. Introduction  

Due to their potential applications in 

photonic devices, organic materials have 

been studied extensively from the point of 

view of their nonlinear properties [1-10] 

such as their nonlinear refractive indexes. 

During the last years almost for the first time 

the present authors directed their efforts to 

study the nonlinear response of vegetables 

oils to CW visible low power laser lights 
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due to their high nonlinear refractive indexes 

[11-18]. According to the works of Abed Ali 

and Emshary [12-16], Hassan et al. [17] and 

Sultan et al. [18] vegetable oils proved to 

behave nonlinearly in response to laser 

lights in three wavelengths viz., 473 nm, 532 

nm and 635 nm and high nonlinear 

refractive index (          ⁄ ) was 

obtained. Vegetable oils in general are 

nonpolar, do not dissolve in water, available 

everywhere as liquid and cheap substance. 

They have so many uses such as in soaps, 

skin products, perfumes, biodiesel, which 

can be used like conventional diesel, in 

medicine such as reducing the risk for 

developing heart diseases, etc.  

In this work, the nonlinear refractive 

index of khoba oil is calculated 

experimentally via diffraction ring patterns 

and Z-scan techniques using visible, 473nm, 

CW laser light. The results indicate that 

khoba oil exhibits strong nonlinear 

refractive index. Moreover, the optical 

limiting behavior of the sample is studied. 

The mechanism leading to the observed 

nonlinear optical and optical limiting 

properties have also been investigated. 

2. Experimental  

2.1 UV- visible spectroscopic study 

Khoba oil linear absorption spectrum 

in the UV-vis (Ultraviolet-visible) 

measurement was carried out at room 

temperature using a UV-visible 

spectrophotometer (Jenway-England-6800) 

in the spectral range of 370 to 900 nm. Fig.1 

shows the variation of absorbance (A) 

against wavelength of khoba oil. The 

absorption coefficient, α, was calculated at 

473nm wavelength using Fig. 1 and the 

relation [19]  

        
 

 
                 

A and L are absorbance and thickness of the 

sample, respectively. For d=1 mm,   = 

59.14 cm
-1

. 

 

2.2 Diffraction ring patterns  

      The experimental set-up to obtain 

diffraction ring patterns is shown in Fig.2. It 

consists of CW 473 nm solid state laser of  0 

to 66mW output, a 5cm focal length glass 

lens to focus the laser beam onto the sample 

cell, a sample glass cell of 1mm thickness 

and a 30×30 cm semitransparent screen 

placed 70 cm away from the cell to cast the 

ring patterns. 

2.3 Z-scan technique 

 A closed aperture Z-scan 

experiment was carried out using the 

apparatus as shown in Fig.2 by fixing the 

sample cell on a moving stage. The screen 

was replaced with a photo detector fed to a 

digital power–meter to measure the 

transmitted power from the sample as a 
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function of the sample position z. The 

detector was covered with a 2 mm circular 

aperture. The open aperture Z-scan was 

carried out by removing the narrow aperture 

and using a lens to collect and measure the 

entire laser beam power transmitted through 

the sample. 

2.4 Optical limiting technique 

To obtain optical limiting, an 

experimental set-up similar to the two used 

in the previous two sub-sections is used 

except that the sample is placed immediately 

behind the focal point of the lens. The input 

power of the laser beam and the 

corresponding output power through the 

aperture were detected by two photo 

detectors. A characteristic curve of the 

output power as a function of the input 

power can be obtained. 

 

 

Fig. 1. The absorbance (A) spectrum of khoba oil. 
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Fig. 2. Experimental set-up for the generation of diffraction ring patterns in khoba oil. 
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3. Results 

3.1. Diffraction ring patterns 

measurement   

Fig. 3 shows the variation of the 

number of rings per each pattern with 

increasing the input power (mW): 5, 21, 39, 

51, 63. Fig. 4 shows the variation number 

of rings (N) and diameter (D) of the outer 

most ring in each pattern with the input 

power. As can be seen in Fig.4 that the 

number and diameter of outer most ring 

diameter in each pattern increase with the 

increase of input power, since the increase 

of input power lead to the increase of 

absorbed power by the oil hence an 

increase of nonlinear refractive index.  

d is the sample cell thickness,   is the laser 

beam wavelength, I is the laser beam 

intensity (=2P/πω
2
, P is the input power 

and   is the laser beam radius at the 

entrance of the sample cell, ω = 

1.22λf/ωo ), f is the lens focal length and ωo 

is the laser beam spot size as it leaves the 

laser output coupler= 1.5 mm). Based on 

the number of rings, the total change in 

refractive index,  , and the nonlinear 

refractive index,   , can be obtained using 

the relations [20]  

 

   
  

 
                  

 

   
  

 
                  

 

 

3.2 Modeling the diffraction ring 

patterns   

To obtain diffraction ring patterns 

numerically the Fresnel Kirchhoff 

diffraction integral [21] can be used based 

on the use of a laser beam with 

fundamental transverse mode, TEMoo, 

when the electric field at the entrance of the 

sample cell can be expressed by the 

following equation [21] 

 

                 * 
  

  
 
+      

     
 

  
          

r is the radial coordinate,    is the medium 

coordinate position, k is the free space 

wave vector,     is the air refractive index 

surrounding the medium,    is the beam 

waist at the entrance of the medium and R 

is the radius of curvature of the beam wave-

front in the position. The intensity of the 

beam traversing the khoba oil and falling 

on the screen which was 70 cm from the 

sample cell (see Fig. 5) can be obtained 

using the relation 
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Fig.3: Images of the far field diffraction ring patterns at input laser power (mW) passing through the sample 

cell of (a) 5, (b) 21, (c) 39, (d) 51 (e) 63. 

 

Jo(x) is the zero order Bessel function of the 

first kind, θ  is the far field diffraction angle, 

ρ  is the radial coordinate in the far field 

plane, Io is the laser beam intensity, and   is 

the total phase shift that is added to the 

Gaussian beam. 

Obvious agreement can be seen 

between the numerically obtained ring 

patterns shown in   Fig.6 and the 

experimental ones shown in Fig.3. Fig.7 

shows (left column) 1D distributions and 

(right column) 3D distributions of laser 

beam on the screen passing through khoba 

oil.   
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Fig.4. (a) Number of rings, N, and (b) diameter of outer-most rings for khoba oil against input power 

respectively at λ=473 nm. 
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Fig. 5: Definition of experimental  , D and   used in the theoretical analysis of the diffraction patterns. 

 

 

 

 

 

 
 

Fig.6: Numerically calculated diffraction ring patterns at input laser power (mW) passing through the sample  

cell of (a) 5, (b) 21, (c) 39, (d) 51 (e) 63. 
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Fig. 7: Calculated far-field intensity distribution of laser beam passing through khoba oil, left column is one 

dimensional and right column is three dimensional distributions, of laser beam passing through khoba oil falling on 

the screen at different input power ranged from 5mW to 63 mW in ascending order from top to bottom.   
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3.3 Z-scan 

 To  examine the optical nonlinearity of 

khoba oil, the closed aperture (CA) and open 

aperture (OA) Z-scans were used. It has 

been observed that the sample does not 

show any nonlinear absorption responses at 

this excitation laser wavelength with low 

laser intensity. The closed aperture Z-scan 

plot is shown in Fig. 8 for khoba oil. The 

graph clearly exhibits the presence of a peak 

followed by a valley, which indicates a 

negative value of nonlinear refraction (self-

defocusing). The self-defocusing effect is 

due to local variation of refractive index 

with temperature, this lead to creation of a 

thermal lens that diverges the laser beam, 

resulting in the defocusing nature of the 

material.  

In thermal lens model the difference 

in the transmittances, ∆Tp-v, at peak and 

valley of the closed aperture Z-scan trace is 

related to the nonlinear refractive index, n2, 

by [22] 

   
      

     
           

where λ is the wavelength of the laser and    

is the input intensity.  

The nonlinear refractive index, n2, of the 

khoba oil is calculated via diffraction ring 

pattern using equations (2 and 3)  and Z-

scan using equation (6) and Fig.8, the 

obtained results are 1.3 x 10
-6

 cm
2
/W and 

1.26 x10
-7

 cm
2
/W respectively. These results 

are depicted in Table 1.  

 

The order of magnitude difference of 

n2 measured in diffraction ring pattern and 

Z-scan techniques is attributed to the order 

of magnitude difference between the input 

intensity used in both techniques. 

 

Table 1: Nonlinear optical and optical limiting parameters for khoba oil by using diffraction ring 

patterns and Z-scan at 10.845 kW/cm
2
 and 0.688 kW/cm

2
 incident intensities, respectively. 

 

Number of rings 
Absorption coefficient 

α (cm
-1

) 

Diffraction rings 

n2 x 10
-6

 

(cm
2
/W) 

Z-scan 

n2 x 10
-7

 

(cm
2
/W) 

Limiting 

threshold 

(mW) 

30 59.14 1.30 1.26 14.8 
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3.4 Optical limiting 

            There has been much interest in the 

development of optical limiting materials 

due to the development of laser technology. 

The optical limiter is a device used for the 

protection of human eyes and solid-state 

sensors against intense laser beams. An ideal 

limiter exhibits a linear transmission below 

threshold, and a constant transmission above 

threshold. Fig.9 shows the result of the 

optical limiting experiment where the output 

power is plotted as a function of the input 

power for the khoba oil. The experimental 

data shows that the sample exhibit an optical 

power limiting characteristic. As shown in 

Fig. 9, at low input power, the output power 

of sample increases linearly with the input 

power obeying the Beer–Lambert law but 

starts to deviate at high input power. With 

further increase of the input power, the 

output power reaches a plateau and is 

saturated at a point defined as the limiting 

amplitude. 

     Transmittance responses versus input 

power for khoba oil is shown in Fig.10. In 

general, evaluation of optical limiting ability 

of the sample can be measured in term of 

limiting threshold, which is defined as the 

input power, at which the transmittance of 

the sample falls to half its linear 

transmittance. The threshold value for khoba 

oil, is found to be around 14.8 mW. 

        The mechanism of optical limiting can 

be explained as follows: In the case of 

continuous laser cw , this will result in a 

change in the refractive index of the material 

which causes spatial distortion  of the 

Gaussian laser beam, thereby creating self-

phase modulation (SPM). The SPM causes 

self- defocusing which leads to the reduction 

of transmittance at far field. 

 

3.5 Comparative study 

It is worth noting that the value of n2 

for khoba oil is larger than those of some 

representative nonlinear optical materials 

such as fast green FCF dye (acid blue 3) 

[23], azo dye [1-am ino-2-hydroxy 

naphthalin sulfonic acid-[3-(4-azo)]-4- 

amino diphenyl sulfone] [24], basic violet 

16 dye [25],  10W30 oil [26], semiconductor 

ZnS nanoparticles [27],  Au and Ag colloids 

[28] , 2APS single crystal [29] , rose oil 

[18] ,cobalt (II) phthalocyanine [7] , epoxy 

resin doped carbon black [9] and parsley oil 

[30] .Their optical nonlinearities are listed in 

Table 2. These results suggest that the khoba 

oil may have potential applications in 

nonlinear optical devices. 
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Fig.8: Closed aperture Z-scan data for khoba oil. 

 

 

 

 

 

                                       

    

 

 

 

 

 

 

 

 
Fig.9: Optical limiting property of khoba oil. 
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Fig.10: Normalized transmission curve of optical limiting for khoba oil. 

 

Table 2. Table depicting the recently reported n2 values of different materials 
 

  Materials n2(cm
2
/W) Reference 

khoba oil 1.26 x 10
-7 

This work 

Fast green FCF dye (acid blue 3) 

 

3.2 x 10
-8 

Ref.[23] 

Azo dye dye[1-am ino-2-hydroxy 

naphthalin sulfonic acid-[3-(4-

azo)]-4- amino diphenyl sulfone] 

2.73 x 10
-9

 

 

Ref.[24] 

Basic violet 16 dye  2.812 x 10
-8 

Ref.[25] 

10W30 oil 1.6 x 10
-9 

Ref.[26] 

Semiconductor ZnS nanoparticles 1.38 x 10
-8 

Ref.[27] 

Au and Ag colloids 2.23 x 10
-8

, 

1.6 x 10
-8 

Ref.[28] 

2APS single crystal  2.4189 x 10
-8 

Ref.[29] 

Rose oil 0.92 x 10
-8

 Ref.[18] 

Cobalt (II) phthalocyanine 7.79 x 10
-9

 Ref.[7] 

Epoxy resin doped carbon black 0.29 x 10
-8

 Ref.[9] 

Parsley Oil 3.9 x 10
-8

 Ref.[30] 
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4. Conclusion  

  The passage of a single transverse 

mode, CW, visible and low power laser 

beam through khoba oil have led to 

diffraction ring patterns. Based on the ring 

patterns and the Z-scan techniques, the 

following nonlinear refractive index, n2, of 

the khoba oil are obtained viz.,1.3 x 10
-6

 

cm
2
/W and               1.26 x 10

-7
 cm

2
/W, 

respectively. Diffraction ring patterns 

successfully reproduced via the use of 

Fresnel-Kirchhoff diffraction integral 

numerically. Due to the Z-scan results the 

sign of the nonlinear refractive index is 

found to be negative and the nonlinear 

phenomenon was due to self-defocusing 

process. The optical limiting characteristics 

of khoba oil is reported for the first time. 

The sample show good optical limiting 

behavior at 473 nm. The mechanism of 

optical limiting in the low power regime is 

found to be predominantly of a thermal 

origin. 

 

References  

[1] H.A. Badran, Qusay M. A. Hassan and 

Abdulameer Imran," A Quantitative study 

off the laser-induced ring pattern and optical 

limiting from 4--chlloro--3—methoxy 

nitrobenzene solution", J.  Bas. Res. 

((Sciences)) Vol. 41, 51-56, 2015. 

[2] R. KH. Manshad and Q. M. A. Hassan," 

Nonlinear characterization of orcein solution 

and dye doped polymer film for application 

in optical limiting", J.  Bas. Res.  

((Sciences)) Vol.38,125-133, 2012 . 

[3] Q.M.A. Hassan, A.Y. Al-Ahmad, M.F. 

Al-Mudhaffer and  H.A. Badran," Third-

order optical nonlinearities and optical-

limiting properties of phloxine b dye doped 

pmma films investigated by z-scan 

technique", Rom. J. Phys. Vol. 58 , 962-

969,2013. 

[4] R. KH. Manshad and Q.M.A. Hassan," 

Optical limiting properties of magenta 

doped PMMA under CW laser 

illumination", Adv. Appl. Sci. Res, Vol. 3, 

3696-3702,2012. 

[5] Qusay M.A. Hassan, Hussain A. Badran, 

Alaa Y. AL-Ahmad and Chassib A. 

Emshary," Physical origin of observed 

nonlinearities in Poly (1-naphthyl 

methacrylate): Using a single transistor—

transistor logic modulated laser beam", 

Chinese Physics B, Vol. 22, 114209-6, 

2013. 

[6] Qusay Mohammed Ali Hassan, R KH 

Manshad," Optical limiting properties of 

http://www.academia.edu/download/43054486/THIRD-ORDER_OPTICAL_NONLINEARITIES_AND_O20160225-2821-1fr9dcr.pdf
http://www.academia.edu/download/43054486/THIRD-ORDER_OPTICAL_NONLINEARITIES_AND_O20160225-2821-1fr9dcr.pdf
http://www.academia.edu/download/43054486/THIRD-ORDER_OPTICAL_NONLINEARITIES_AND_O20160225-2821-1fr9dcr.pdf
http://www.academia.edu/download/43054486/THIRD-ORDER_OPTICAL_NONLINEARITIES_AND_O20160225-2821-1fr9dcr.pdf
http://www.academia.edu/download/43054486/THIRD-ORDER_OPTICAL_NONLINEARITIES_AND_O20160225-2821-1fr9dcr.pdf
http://www.imedpub.com/articles/optical-limiting-properties-of-magenta-doped-pmma-under-cw-laserillumination.pdf
http://www.imedpub.com/articles/optical-limiting-properties-of-magenta-doped-pmma-under-cw-laserillumination.pdf
http://www.imedpub.com/articles/optical-limiting-properties-of-magenta-doped-pmma-under-cw-laserillumination.pdf
http://iopscience.iop.org/article/10.1088/1674-1056/22/11/114209/meta
http://iopscience.iop.org/article/10.1088/1674-1056/22/11/114209/meta
http://iopscience.iop.org/article/10.1088/1674-1056/22/11/114209/meta
http://iopscience.iop.org/article/10.1088/1674-1056/22/11/114209/meta
https://link.springer.com/article/10.1007/s11082-014-9913-3


Journal of Basrah Researches ((Sciences)) Vol. (44). No. 1 (2018) 

 

55 

 

sudan red B in solution and solid film", 

Optical and Quantum Electronics, Vol. 47, 

297-311, 2015. 

[7] Ayat J Kadhum, Nazar A Hussein, 

Qusay MA Hassan, HA Sultan, Ahmed S 

Al-Asadi and CA Emshary," Investigating 

the nonlinear behavior of cobalt (II) 

phthalocyanine using visible CW laser 

beam",Optik-International Journal for Light 

and Electron Optics, Vol. 157, 540-

550,2018. 

[8] Q.M.A .Hassan," Third-order 

nonliearities and optical limiting properties 

of rose bengal at 532 nm wavelength", J.  

Bas. Res.  ((Sciences)) Vol. 33, 76-82,2007. 

[9] Amjad F. Abdulkader, Qusay M. Ali 

Hassan, Ahmed S. Al-Asadi, H. Bakr, H.A. 

Sultan and C.A. Emshary," Linear, nonlinear 

and optical limiting properties of carbon 

black in epoxy resin",Optik , Vol. 160, 100–

108, 2018.  

[10] Qusay M.A. Hassan and P.K. 

Palanisamy," Sudan IV dye based 

poly(alkyloxymethacrylate) films for optical 

data storage", Opt. Commun., Vol. 267, 

236-243, 2006. 

[11] R. Zamiri, R. Parvizi, A. Zakaria, A. R. 

Sadrolhosseini, G. Zamiri, M. Dawoudi and 

M. S. Husin, ―Investigation on nonlinear 

optical properties of palm oil/silver 

nanoparticles‖, J. Euorp, Opt. Soc. Rap. 

Public. Vol.7, 12020-4, 2012.  

[12] I. T. Abed Ali and C. A. Emshary, 

―Determination of nonlinear refractive index 

of paprika oil and papper oil under cw 

visible laser illumination‖, J. Thi-Qar Univ. , 

Vol.12, 90-101, 2017.  

[13] I. T. Abed Ali and C. A. Emshary, 

―Study the thickness effects on the nonlinear 

optical properties of paprika oil and papper 

oil‖, Acc. Pub. J. Thi-Qar Sci .  2017. 

[14] I. T. Abed Ali and C. A. Emshary, 

―Write-read all optical system based on 

diffraction ring patterns in Aloe, Cresson 

and Taramera vegetable oils‖, Acc. Pub. J. 

Thi-Qar Univ. , 2017.  

[15] I. T. Abed Ali and C. A. Emshary, 

―Thermal-Induced nonlinear refractive index 

in vegetable oils using cw visible laser 

beam‖, Acc. Pub. J. Coll. Edu. Pure Sci . , 

2017. 

[16] I. T. Abed Ali and C. A. Emshary, 

―Investigating the possible thermal-Induced 

nonlinearities in linseed, rose and 

chamomile oils using visible laser beam‖, 

Acc. Pub. J. Coll. Edu. Pure Sci . , (2017). 

[17] Q. M. A. Hassan, H. A. Sultan, H. 

Baker, D. H. Hashim and C. A. Emshary, 

―Diffraction patterns and nonlinear optical 

properties of Henna oil‖, J. Coll. Edu. Pure 

Sci . 7,90-103, 2017. 

https://link.springer.com/article/10.1007/s11082-014-9913-3
https://www.sciencedirect.com/science/article/pii/S0030402617315553
https://www.sciencedirect.com/science/article/pii/S0030402617315553
https://www.sciencedirect.com/science/article/pii/S0030402617315553
https://www.sciencedirect.com/science/article/pii/S0030402617315553
javascript:void(0)
javascript:void(0)
javascript:void(0)
https://www.sciencedirect.com/science/article/pii/S0030401806006225
https://www.sciencedirect.com/science/article/pii/S0030401806006225
https://www.sciencedirect.com/science/article/pii/S0030401806006225


Journal of Basrah Researches ((Sciences)) Vol. (44). No. 1 (2018) 

 

55 

 

[18] H. A. Sultan, Qusay M. A. Hassan, H. 

Bakr, Ahmed S. Al-Asadi, D. H. Hashim,    

C. A. Emshary, Thermal-induced 

nonlinearities in rose, linseed and 

chamomile oils using CW visible laser 

beam, Cana. J.  Phy.Vol. 96: 157–164 ,2018.  

 [19] A. Abu-El-Fadl, G. A. Mohamad, Abd 

A. B. El-Moiz and M. Rashad, ―Optical 

constants of ZnI-xLixO films prepared by 

chemical bath decomposition techniqce‖, 

Physica B, Vol.366, 44-54, 2005.  

[20] K. Ogusu, Y. Kohtani and H. Shao, 

―Laser induced diffraction rings from an 

absorbing solution‖, Opt. Rev., Vol. 3, 232-

234, 1996.  

 [21] S. Chavez-Cerda, C. M. Nascimenta, 

M. A. R. C. Alencar, M. G. A. De Silva, M. 

R. Meneghetti and J. M. Hickman, 

―Experimental observation of the far field 

diffraction patterns of divergent and 

conversent Gaussian beams in a self –

defocusing medium‖, Anuals of Optics, 

xxxix ENFMC.  

[22] K. Sendhil, C. Vijayan and M. P. 

Kothiyal, ―Low threshold optical power 

limiting of cw laser illumination based on 

nonlinear refraction in zinc tetraphenyl 

prophyrin‖, Opt. Las. Tech. Vol. 38, 512-

515, 2006.  

[23] K. Jamshidi-Ghaleh , S. Salmani , 

M. H. M. Ara, Nonlinear responses and 

optical limiting behavior of fast green 

FCF dye under a low power CW He–Ne 

laser irradiation Opt. Commun. Vol. 271, 

551-554, 2007. 

 [24] A. Y. Al-Ahmad, Q. M. Ali Hassan, H 

A Badran, K. A Hussain, Investigating 

some linear and nonlinear optical 

properties of the azo dye (1-amino-2-

hydroxy naphthalin sulfonic acid-[3-(4-

azo)]-4-amino diphenyl sulfone) ,Opt. & 

Las.  Tech. Vol. 44, 1450-1455 2012. 

[25] M. Rashidian, D. Dorranian , S. A. 

Darani, S. Saghafi, M. Ghoranneviss, 

Nonlinear responses and optical 

limiting behavior of Basic Violet 16 

dye under CW laser illumination, Optik  

Vol.120 , 1000-1006,2009. 

[26] Qusay M. A. Hassan, H. A. Sultan, H. 

Bakr, Isra,a M. Ali, R. M. Hassan, C. A. 

Emshary, Estimating the nonlinear refractive 

index of 10W30 oil using visible low power 

laser beam, Researcher, Vol. 10,28-34,2018.  

 [27] Z. Dehghani , S. Nazerdeylami , E. 

Saievar-Iranizad , M.H. Majles Ara, 

Synthesis and      investigation of 

nonlinear optical properties of 

semiconductor ZnS nanoparticles, J. 

of  Phys. and Chem. of Solids Vol.72, 

1008-1010 ,2011. 



Journal of Basrah Researches ((Sciences)) Vol. (44). No. 1 (2018) 

 

55 

 

[28] T. Jia, , T. He, P. Li, Y. Mo, Y. Cui, 

A study of the thermal-induced 

nonlinearity of Au and Ag colloids 

prepared by the chemical reaction 

method, Opt. & Las. Tech. Vol. 40, 936-

940 2008. 

 [29] N. Ramamurthy , S.Dhanuskodi, 

M.V. Manjusha , J. Philip, Low power 

CW optical limiting properties of bis(2-

aminopyridinium)-succinate-succinic 

acid (2APS) single crystal Opt. Mater. 

Vol. 33, 607-612, 2011   . 

 

[30] Qusay M. Ali Hassan, Investigation on 

the nonlinear optical properties and optical 

power limiting of parsley oil, International 

Journal of Photonics and Optical 

Technology , Vol. 3,17-20, 2017. 

 

 

 

  Zقياسات معامل الانكسار اللاخطي في زيت الخوباالنباتي مستعينين بنماذج حلقات الحيود والمسح بالاتجاه 

 

 ،1،دعاء حسين هاشم1،حمزه بكر سممان1،احمد صالح الاسدي1،حسن عبدالله سمطان1قصي محمد عمي حسن

 1جاسب عبد الحسين مشاري

 البصرة/البصرة /العراققسم الفيزياء/كمية لمعموم الصرفة/جامعة 1

 

 الخلاصة

 Zبأسمممتعمال خمممماات حمرمممات الحيمممود والمسمممح بالاتجممماه الخبممماتي تمممم ترمممدير معاممممل الاخكسمممار الالطمممي فمممي زيمممت اللوبممما 

بأستعمال حزمة ليزر مرئية مستمرة اات خممط مسمتعرا احمادي واطئمة الرمدرةا تمم اختمات خمماات حمرمات الحيمود عمدديا بالاسمتعاخة 

كيرشهوف بتوافق جيد مم  تممك المراسمة عمميماا  بمد  هماا الزيمت تمأاير عمدم التركيمز المااتي وبمدا ان الاليمة  –بتكامل حيود فرخيل 

ة البصمممرية اات مخشمممأ حمممراريا تمممم دراسممة المحمممدد البصمممري فمممي هممماا الزيمممت وبمممدا ان لممم  امكاخيمممة الرئيسممة المسمممعولة عمممن الالطيممم

 الاستعمال في الاجهزة البصرية الالطيةا

 

 


