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Abstract Using the model of grating pair compressor with negative dispersion, the formulae of dispersion errors for
Key words

the femtosecond chirped-pulse amplification system are presented. The relationship of the adjusting accuracy in the

stretcher/compressor versus the distance, incidence angle, and density of the grating pair is discussed theoretically.
=

The demand of adjusting accuracy for different width of input pulse is also studied. The grating incidence angle and
the grating density must be selected properly to satisfy the requirement of the system and at the same time decrease

the adjusting accuracy. The highest precision is offered to the grating incident angle in the system, The higher
alignment sensitivity is needed for the shorter pulse duration. The mutual compensating among varied order
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dispersion should be considered to optimize whole system, allowing the decrease of the adjusting accuracy.
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Fig. 1 Principle diagram of compressor
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Fig. 2 (a) Relationship of the errors of depp and drop versus the grating density, (b) relationship of the errors of depp

and drop versus the angle deviation: 7 is the difference of the incidence angle with the Littrow angle
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Fig. 3 Schematic of the single-grating compressor
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Table 1 Different extent of effect for compressor’s alignment errors to different width of Gauss transform limited pulses

M 36 /pm Sy /arcsec deop/s? drop /1s° Tu/fs To/fs Tu/fs To/fs Tu/fs To/fs Tu/fs T,/fs
1 0 0 0 0.6 10 17.7 20 22.4 50 50.0 100 100. 0
2 0 5 113 —409 10 18.9 20 23.6 50 50.3 100 100. 0
3 —13 0 110 —216 10 19.0 20 23.6 50 50.3 100 100. 0
4 10 226 —818 10 42.7 20 33.5 50 51.5 100 100. 0
5 20 451 —1634 10 103.1 20 65. 8 50 55.9 100 100. 5
6 50 1128 —4084 — — — — 50 79.9 100 104. 5
7 100 2281 —8227 — — — — — — 100 117.7
8 106 22 —401 —33 10 70.7 20 59.5 50 54.7 100 100. 5
9 106 40 5.3 —1503 10 15.5 20 21.0 50 50.0 100 100. 0
10 —106 —40 —5.7 1506 10 19.8 20 24.0 50 50.1 100 100. 0
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