Photons in a Gaussian Pulse
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Beginning with a 3-dimensional gaussian EM field in vacuum, propagating along the z axis, with 1/,

radii (*/.2 radii in intensity) in the z and y dimensions of w, and w,, respectively, and a !/, half-width
temporally of At,
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we can use the time-averaged Poynting vector to determine the power passing through a certain point at a
certain time
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and can find the total energy in the pulse by integrating the power flow across the z = 0 plane at all times ¢
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Making use of
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we can say
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and so, to get the total number of photons, we divide by the photon energy
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