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BEAM DIAMETER AND SPOT SIZE The aim of exneriment:The experimentaimsto determineBeamDiameterand SpotSizeof Gaussian Beam



Equipments:A He: Ne lasers,variable pinholes,detector,a slit, a lens, a screen.



Theory:-



Electromagneticfield variationsperpendicularto the directionof tuavel of the wave are called "transverseelectromagneticmodesr"or "TEM modes". A light beamemittedfrom a laserwith a Gaussianintensity profile is calledthe "fundamentalmode"or TEffis mode.Becauseof its importanceit is discussedherein greaterdetail.The decrease of the field amplitudewith distancer from the axis in a Gaussianbeamis described by /-rr\
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Thus,the distributionof power densityis /
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\u)- / The most important mode is the basic transyerse mode TEM00. In Single basic transverse mode the radiation shape on a perpendicular



(1)



Laserlab.



Dr. QusayM. Salman J'



screenis a circle in which the intensity in the center is higher than ur',sri: intensity at the edges.The intensitydistributionof the basictransverse lasermode,alonga transverse sectionbfthe beamo is seenin figure 1.



LaserBeam. Figure1: Gaussian The quant ity wis the radial distanceat which the field amplitude fl*l;*1:" l/e of its value on the a>


I.5w,



is 86.5%, 98.90, and99.9%.If a Gaussianbeam is passed



through a radial apertureof 3w, then only 10-6% of the beam power is lost due to the obstruction.



Cautions: Do not stare into the laser beam! It can mark a blind spot on your retina.Bewareof reflectedlaserlight as well.
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Procedure:-



iJr'':



1 - Arrangethe apparatus as shownin the figure (2). 2- Switch on the laser and detector,alignment the laser.beam throughpinhole anddetector. 3- using the x micrometer move the detectorto the right or reft exhemeof the laserbeam. we haveto scanthe entire iurn -;; oneexfremeto the other. 4- Put the outputmeasurement in mvort range.study the intensity distribution in x direction correspondingmicrometer. The scannedlinearry using the mlcrometernoting down the output voltageof thedetectorat closeintervals. - . ' ' . - ' ' - - -



Variable pinholes
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I Figure2: Equipments Observations:Distancein iAi"".tion
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Calculations: l- Plot the detectorvoltageVs distancegraph. 2- Calculate the diameterof beam Zabyintersect(l/ ez I.d



value



with Gaussiancurveon x-axisfigure 1. 4- CalculatemaximumPowerdensityper unit area(Io) accordingto following formula Io =



u'^ fia2
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