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Abstract : In this work, the properties of the laser beam were studied by using optical system
that consists of the (He- Ne) laser (A =632.8nm, p=1.04mw) and solid state laser beam
(422nm),P=14.64mw, the parameter of LASER beam (spot, profile distribution, intensity) in
the (Reactive Red dye ) with concentration 10°mole.L™” were studied at different distance.
Measurement was obtained by using a CCD camera. Absorption spectrum of the dye was
measured by using The Ultraviolet —Visible Spectrometer. Absorption coefficient value for
Reactive Red was calculated in the two cases.
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1. Introduction

Laser beam shaping that redistributes the irradiance and phase of an incident beam (usually Gaussian
beam) to achieve a desired intensity distribution has been intensively studied using techniques of segmentation,
a polarization’. Beam characteristics developed from the wavelength, polarization, beam waist radius,
continuity and coherence of lasers and complex index of propagation medium deeply affect the applications®.
There are many applications in which the accurate knowledge of the laser beam diameter and divergence is
critical®. More accurate and fast measurements of the laser beam width are obtained with a CCD camera that
provides a direct and real time view of the laser beam profile'®. This factor has been defined such that M2 = 1
for an ideal Gaussian beam. Real laser beams have factors greater than one. For example helium neon lasers
have typically an M2 factor of less than 1.1 the beam quality is important for many laser measurements and
optical designs, where the M2 factor cannot be neglected'!. Many lasers emit beams with a Gaussian profile, in
which case the laser is said to be operating on the fundamental transverse mode, or "TEMOO mode" of the
laser's optical resonator'?.Propagation of optical waves through random media such as the atmosphere, the
ocean, and biological matter, is very important in many applications such as optical communications and
astronomical imaging****.

Experimental part
1- Absorption spectral measurement for used Reactive Red

The spectrophotometer has been used to measure the Absorption and Transmission spectra of the dyes
under study; it has range from 190 to 800 nm. It measures Intensity of light passing through a sample (1)and
compares it to the Intensity of light before it passes through the sample ( I,) The ratio I / I, is called the
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transmittance and is usually expressed as a percentage (T%) The absorbance, A is based on the transmittance.™
18

A= - log (T/100)

2- Measurement of two lasers beam profile in GRL dye

The(spot, the profile distribution and intensity) of the laser beam is measured by using two lasers
systems different wavelength and power (He-Ne laser =632.8nm, p=1.04mw, solid state laser =422nm,
p=14.64mw) respectively. The method was used to determine the spot, shape and the intensity of laser beams in
red reactive dye concentration in pure water is 10°MIPlaced dye into the glass tube and fixit on the stand
between the laser and the CCD camera then, the beam laser focused at the center of the camera as shown in
figure (2), after that the best spot of the laser beam was measured at the presence the software in computer for
all lasers, as shown in figure (3) .

Figure (1) Experimental setup of the Reactive red dye with concentration 107

Figure (2) image of the spot beam in Reactive red dye

Result and dissection
1- Absorption spectral measurement for used GRL dye

Figure (1) represents absorption spectral of red reactive dye with concentration (10) at region (UV)
and (Visible). It is noticed that the first maximum peak at wave length 280nm in UV region light and the second
maximum peakat wave length 475nm in VIS region
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Figure (3) absorption spectral for Reactive Red (10° M)

2 - He-Ne laser beam in Red reactive dye at concentration 10°Ml

In fig(4)(a, b, c, d) noticed that beam spot relatively regular circuit and shape of the distribution intensity was

Gaussian shape at different distances (10,20,30,40)cm for He-Ne laser by using Red reactive dye. while the

intensity (peak values) changed(89.2,92.7,91.4,95.8)% with different distances (10,20,30,40)cm, as shown in
table (1).
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Figure (4) show laser beam spot and profile of He-Ne laser at different distance (a) 10 cm (b) 20 cm in
Reactive Red Dye.
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Figure (4) show laser beam spot and profile of He-Ne laser at different distance (c) 30 cm (d) 40cm in Red
reactive dye
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Table (1) and fig (5) shows that change intensity of beam and spot diameter with distance:

770

a. Intensity increased a little, increased at distance 20cm and then occurs decreased at 30cm and then

increased at value 92% .
b. Decreased mean until reached 30 and then a little increased from 30cm-40cm.
c. C-Intensity increased until reaches maximum value at distance 40cm.

Table (1) beam peak and diameter change with change distance of He-Ne laser of Reactive Red dye

Xxcm...

Figure (5) Peak intensity and diameter change with distance of He-Ne laser in reactive Red

3- Solid state laser beam (422nm), P= 14.64mw in Reactive Red dye at concentration 10

xXcm Peak(spot | Peak(distribution | Mean
shape)% | shape)% (diameter)um
10 89.2 96.3 630.7
20 92.7 94.9 690.9
30 91.4 94.3 754.2
40 95.8 95.1 841.8
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In fig (6), the result has shown that, different spot on the circular shape when using Reactive Red dye
,and appeared a little difference in shape of intensity distribution for Gaussian shape, it was noticed that the
intensity change wasn't regular at different distance and was intensity value(52.1,41.2,42.6,37.6) %
respectively with different distances (10, 20, 30, 40) cm, as shown in table (2).Concentration Reactive Red dye
in water was a little effect on the shape spot and Gaussian distribution shape while the effect on the intensity
was clear.
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Figure(6 )show laser beam spot and profile of solid state laser at different distance (a)10cm (b)20 (c)30
cm and (d)40cm in Red reactive dye

Table (2) and figure (7) showing that change intensity of beam and spot diameter with distance

a- decreased intensity until reached at distance 20cm then increased at distance 30 cm and then decreased at
40cm; b- Noticed that mean is decreased and then increase; c- Intensity is increased to distance 20cm and
suddenly decreased at distance 40cm

Table (2) The beam peak and diameter change with change distance of He-Ne laser of Reactive Red dye

X cm | Peak(spot Peak (distribution | Mean (diameter)um
shape )% shape)%

10 52.1 69.5 2626.6

20 41.2 64.8 2628.7

30 42.6 81.3 2608.7

40 37.6 62.5 2443.9
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Figure (8)Peak intensity and diameter change with distance of solid state laser in Reactive Red dye

4-Calculating the absorption coefficient of the Reactive Red dye

Reactive Red absorption coefficient calculated from equation (1).
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Calculate absorption coefficient for two laser system with different wavelength and different powers for

Table (3) the absorption Coefficient of two lasers for Reactive Red dye

used Absorption Absorption coefficient
material coefficient(cm™) | (cm™) at A=422nm
at A=632.8nm
Reactive 0.0033 0.0048
Red dye
Conclusion

1. The result has shown that the spot beams relatively regular circuit and the shape of the distribution intensity
was Gaussian shape of He-Ne laser in air. When using semi-conductor laser system with short wave length
(422nm) and power (14.64mw), a noticeable change in the shape of spot has been observed and distribution

N

intensity shape was found as large broadening in the shape distribution intensity in air.
The absorption coefficient value of the two cases was changed according to type of laser.

The value absorption coefficient of solid state laser is smaller. Therefore this can be used this laser in under

water Communications.



Saddam Flayeh Haddawi et a/ /International Journal of ChemTech Research, 2016,9(12): 767-773. 773

Reference s

1.  Ho CY, Wei PS. (2001);Absorption in a paraboloid of revolution-shaped welding or drilling cavity
irradiated by a polarized laser beam. Metallurgical and Materials Transactions B: Process Metallurgy
and Materials Processing Science. 32(4): 603-614.

Roundy, C. B. So, "who needs beam diagnostics? Lasers &Optronics” , pp. 19-22,(1994, April).

3. Omran AR, Baiee MA, Juda SA, Salman JM, AlKaim AF. (2016);Removal of congo red dye from
aqueous solution using a new adsorbent surface developed from aquatic plant (Phragmites australis).
International Journal of ChemTech Research. 9(4): 334-342.

4.  A. Siegman. Lasers (Sausalito, CA: University Science Books, 1986). S. A. Self. “Focusing of
Spherical Gaussian Beams.” Appl. Opt.V. 22, NO.5,P.658, 1983.

5. Liu, Baoyong, "Optimal beam forming for laser beam propagation through random media",
Dissertation, Michigan Technological University, 2006.

6. C.B. Roundy, Propagation Factor quantifies laser beam performance, Laser Focus World, December

1999, pp. 119-122,

Green,L.,Pitfalls of Beam Profiling ,OE Magazine,March,p.48,2002.

Kogelnik H, Li T. (1966);Laser beams and resonators. Applied Optics. 5(10): 1550-1567.

9.  Sasnett, M.W. ,The physics and technology of laser resonators, D. R. Hall and P. E. Jackson, eds.,
Adam Hilger, NY, (1989), 14, pp. 132-142.

10. Hotovy I, Buc D, Has¢ik S, Nennewitz O. (1998);Characterization of NiO thin films deposited by
reactive sputtering. Vacuum. 50(1-2): 41-44.

11. Lampert CM, Omstead TR, Yu PC. (1986);Chemical and optical properties of electrochromic nickel
oxide films. Solar Energy Materials. 14(3-5): 161-174.

12.  Pramanik P, Bhattacharya S. (1990);A Chemical Method for the Deposition of Nickel Oxide Thin
Films. Journal of the electrochemical society. 137(12): 3869-3870.

13. Varkey AJ, Fort AF.Some optoelectric properties of chemically deposited thin films of nickel and
cobalt oxides. Paper presented at: Proceedings of SPIE - The International Society for Optical
Engineering, 1993.

14. Chigane M, Ishikawa M. (1998);XRD and XPS characterization of electrochromic nickel oxide thin
films prepared by electrolysis-chemical deposition. Journal of the Chemical Society - Faraday
Transactions. 94(24): 3665-3670.

15.  Kamil AM, Mohammed HT, Alkaim AF, Hussein FH. (2016);Adsorption of Congo red on multiwall
carbon nanotubes: Effect of operational parameters. Journal of Chemical and Pharmaceutical Sciences.
9(3): 1128-1133.

16. S.Wleffrey, Mantoura R.F.C. and Wright S.W., phytoplankton pigments in oceanography. UNESCO
puplishing France Parise 1997.

17. Alkaim AF, Sadik Z, Mahdi DK, et al. (2015);Preparation, structure and adsorption properties of
synthesized multiwall carbon nanotubes for highly effective removal of maxilon blue dye. Korean J.
Chem. Eng. 32(12): 2456-2462.

18. Omran AR, Baiee MA, Juda SA, Salman JM, AlKaim AF. (2016);Removal of congo red dye from
aqueous solution using a new adsorbent surface developed from aquatic plant (Phragmites australis).
International Journal of ChemTech Research. 9(4): 334-342.

N

o N

kK %k Xk %k k



