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The temporal stability of output pulse from the parallel grating pair compressor is discussed under two

numerical calculation. When the grating groove density changes, the sensitivity of the output pulse to these factors
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the retro-mirror misalignment, and the grating
is also discussed. Moreover, the allowable tolerance ranges of the aforementioned factors under different conditions
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Fig. 2 Schematic diagram of parallel grating pair compressor
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Fig. 3 Ray-tracing of the grating pair compressor with incident angle deviation
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Table 1 Two calculation conditions

Central Pulse Spectral Incident Separation of Grating groove
wavelength /nm width /fs width /nm angle /(*) grating pair /m density /(Ip/mm)
Case | 800 30 31.39 53 1.61 1740
Case Il 1053 163 10 70 4,02 1740
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Fig. 4 Effect of incident angle deviation a on the output pulse width under different conditions. (a) Output pulse temporal
shape in case | ; (b) output pulse temporal shape in case Il ; (¢) output pulse width expansion ratio of the double-pass

compressor; (d) output pulse width expansion ratio of the single-pass compressor
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Fig. 5 Ray-tracing of the grating pair compressor with mirror declination
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Fig. 6 Effect of retro-mirror rotation angle 8 on the output pulse width under different conditions. (a) Output pulse

temporal shape in case | ; (b) output pulse temporal shape in case Il ; (¢) output pulse width expansion ratio
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Fig. 7 Effect of grating pair translational error on the output pulse width under different conditions.

(a) Output pulse temporal shape in case | ; (b) output pulse shape in case [ ; (¢) output pulse width expansion ratio

0708001-5



H = # ot

15 100 pm ZEA5 I 20 PELT A% H Dk AR 2 0 20 = SRR 2 PRITT B0 i i Tk e A7) S A DR JOIR S U K 8 9
JESE L BVAEAELTR i H I e St s ~F- A% 15 22 S g g, A7 LA i K b B4 Ik S R SE A/ T 10 06 S AR L P A 2%
PEF BEHEXT P32 1R 25 B B9 L N < A5 PEIIN O —20.7~4-20.7 pom, S PFIIIN O —47.7~4-47.7 pm,
34 AELFERAMERERRERR

5 G [ R 8 B DG TR 40 A R 22 AR BR RS LA b 20 B ob B SR B Z0 % B2 O 1740 1p/mm #8956
el 2 26 B D9 1480 1p/mm B OGHIE . I 48 AR S8 rb A9 HL Al 2 OGRS A 0 ] A R e i it
F I Wk k5 i R SE AR ] i 1480 1p/ mm SEA It 23 Bk P Z B O . OO @ , P8 8 # b A B M R
PEIAE A S 2 (Littrow) f BHE . U IERS @ BOE AT ST 80 . 28O . O AR A KT Litrow f1 . 24
O @M AL M /N T Licerow ffi 55 Literow A f9 i B EAEHAE L10°IN . REMITEHSHRE 2 i
N o DU ETRAR [ | S5 B2 B 20 L RO Ml RS S A% 5% 22 5 1S A A o bk e Bk B R T LE il 2 23 Bl an 1 8 ~ 10
PR .

#2 RESH

Table 2 System parameters

Central Spectral Littrow Incident Separation of Grating groove
wavelength /nm  width /nm angle /(°) angle /(°) grating pair /m density /(lp/mm)
44.1 53 1.61 1740
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Fig. 8 Effect of beam pointing variance on the output pulse width for different grating groove densities.
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