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Abstract For a pulse under the same stretch ratio there are two cases: one is the incident angle being less than Littrow 

angle and the other is the incident angle being bigger than Littrow angle. Investigation shows that the needed grating 

width is less in the former case than that in the latter case, and with the incident angle being one optimum value the 

needed grating width will reach the maximum in first case. Under the same condition the perpendicular distance between 

the gratings is also much less in first case than that in second case. 
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Fig.l Side view (a) and top view (b) of the single-grating 

stretcher 

1: grating; 2: roof-mirror reflector for horizontal displacement; 

3: roof-mirror reflector for vertical displacement 
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Fig. 2 Schematic of the single- grating stretcher 

I: grating; 3: roof-mirror reflector for vert ical displacem ent; <P: 

diameter of light spot; h: distance between incident and output light; 

Y: incident angle; L : grating width: a, projection of light spot on 

the grating; b, projection of distance between incident and output 

light; c, width of light after one tim e stretch 
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Fig. 3 Grating pairs model of the single- grating stretcher 

A F: the perpendicular distance between the gratings; <P: diameter of 

light spot; Y: incident angle; 13: the diffraction angle of the lowest 

fr equency; a: the diffraction angle of th e highest frequency 
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Fig . 4 Curve of grating width ( L) vs angle deviant (j) 

T he dashed line represents the incident angle is bigger than Littrow 

angle. The solid line represents the incident angle is less than Littrow 

angle 
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Table 1 Calculated grating widths for different stretch ratio 

T2 } 0 LI L2 I'1L 
I'1L/L 2 T 

/ ~s /rad /mm /mm /mm 

1000 80 0.250 43 61 18 29% 

2000 160 0.225 61 76 15 20% 

3000 240 0.215 78 92 14 16% 

4000 320 0.200 94 107 13 12% 

*2 l' Fc1 }j ~ ~t ~1-Yt fJljj xi 1'8] m~: It Ji 11 
Table 2 Calculated perpendicular distance between the 

gratings for different stretch ratio 

T 
T2 } 0 gl g2 I'1g 

I'1g/g 2 
/ ~s /rad /cm /cm /cm 

1000 80 0.250 5 38 33 88% 

2000 160 0.225 13 74 61 83% 

3000 240 0.215 21 110 89 81% 

4000 320 0.200 33 144 III 77% 
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Fig.5 Curve of the perpendicular distance between the 

grat ings ( g) vs angle deviant (j) 

Th e dashed line represents th e incident angle is bigger than Littrow 

angle. The solid line represents the incident angle is less than Littrow 

angle 
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