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power density. In some applications, the peak power density of a laser beam must be above 108 W/cm2 for a short pulse duration, which makes it necessary to focus the beam to a small spot size. However, the spot size of the laser beam is related to the diameter of the beam waist. When a laser beam is focused to a small spot size, the diameter of the beam waist is reduced. For example, when the
diameter of the beam waist is less than the diffraction limit, a diffraction-limited spot size is achieved. When the diameter of the beam waist is larger than the diffraction limit, the beam is said to be outside the diffraction limit. A diffraction-limited beam has a maximum size of the spot, which is determined by the wavelength of the light. When the diameter of the beam waist is larger than the
diffraction limit, the cross-sectional diameter of the beam is larger than the spot size. As an example, the diameter of a laser beam waist of a nanosecond laser with a wavelength of 1064 nm is 10 micrometers. As a result, the spot size is less than one micrometer. When a laser beam is focused to a spot size smaller than the diffraction limit, the laser beam is said to be in a sub-diffraction-limited

regime. A laser beam in the sub-diffraction-limited regime has properties different from those of a laser beam in a diffraction-limited regime. For example, the laser beam in the sub-diffraction-limited regime may be spatially phase-dependent. In some applications, a laser beam is focused to a diffraction-limited spot size to achieve a high power density. However, a laser beam with a sub-diffraction-
limited spot size may have a higher peak power density than a laser beam in a diffraction-limited regime. Further, a laser beam with a sub-diffraction-limited spot size may be phase-dependent. Accordingly, the effectiveness of a laser beam with a sub-diffraction-limited spot size may be enhanced 82157476af
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