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Abstract In this paper the group velocity delay of several stretchers that are used in chirped pulse amplification laser technology
was analysed with geometric optics method. The analytical formulas of group velocity dispersion are given which are consistent
with Martinez’ s result for the stretcher that he proposed and analysed with Fresnel-Kirchhoff integral .
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Fig.1 Schematic of the stretcher with two lenses and two gratings in an antiparallel configuration
7 is the incident angle 0 is the angle between the incident and the diffracted light of wavelength A @y «a; a; are the angles between the rays and the optical
axis respectively " is the distance of the image of G, through the lens L; s’ is the distance between the second lens L, and the G,

which is the image of G, through the lenses L, and L,
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Fig.2 Schematic of the single grating aberration-free
stretcher with all-reflective Offner triplet
C is the curvature center of both mirrors. The radius of the concave mirror
1s2R and the radius of the convex mirror is R. s is the distance between
the grating and the curvature center of the concave mirror s’ is the
distance between the image of grating and the concave mirror. oy a; are
the angles between the rays and the optical axis
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Fig.3 Schematic of the stretcher with a single spherical
mirror and one flat mirror
[is the focal length of the spherical mirror. s is the distance between the
grating and the spherical mirror 5" is the distance between the image of
grating through the telescope system and the spherical mirror. a 3 are
the angles between the rays and the optical axis

respectively
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Fig.4 Schematic of the compressor with gratings
7 is the incident angle 0 is the angle between the incident and the
diffracted light of wavelength A a is the angle between the diffracted ray
and the axis L, is the perpendicular distance

between the two gratings
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