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Optimization of the Single-grating Stretcher in Chirped pulse Amplification

XU Guang', QIAN Liejia’, FAN Dian-yuan'
' National Laboratory on High Power Laser and Physics, Shanghai Institute of
Optics and Fine Mechanics, The Chinese Academy of Sciences, Shanghai 201800

*Department of Optical Science and Engineering, College of
Information, Fudan University, Shanghai 200433

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. 1 Side view (a) and top view (b) of the singlegrating
stretcher
l: 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
1: grating; 3: roof-mirror reflector for vertical displacement; ¢
diameter of light spot; h: distance betw een 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; ¢, width of light after one time stretch
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Fig. 3 Grating pairs model of the single grating stretcher

AF: the perpendicular distance betw een the gratings; ¢: diameter of
light spot; V: incident angle; B: the diffraction angle of the lowest

frequency; a: the diffraction angle of the highest frequency
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Fig. 4 Curve of grating width ( L) vs angle deviant ()
The dashed line represents the incident angle is bigger than Littrow
angle. The solid line represents the incident angle is less than Littrow

angle

TN TR FH AR S A EOG IR 3 48 it 9 800 nm,
80fs M FERK M ERAREE T . BOLHEER ¢= 6
mm, NFEZR 5 HEHYELR A EE A = 10 mm, Yl H
iﬁc 1800 lines/mm. H1z8( 10) 7] 15 ML F 45 2 £/ 4

o B 4 2 T Z O ik kR 5E B 80 ps, HP
100011% i LEISS, NS A/ T-FOR T4 2 A i
WP RE L By AR L. HE T LIS 2 E 2, 75
AR THRIRER f i (M 2R) BE NS M 136 K6
MBE BE R AESE K, 75 NS A /N T FIRE 2P A ) (S 4%)
BE N\ 55 A s/ Y i B B R AR /DS, BARAE — AR
B, R X B A A B o, BRI, AHR. T BB
WA Yo= i- jooa LA T JUFH R B2 LU ) 5diE,
L, AR BRI E o B, A3 AT
FIREZ RO C e R, L, A j A A
o NS AR TR e 5852, AL = L,



1070 W

BN 29 %

- Ly AOUMESEREZE, T MK RETEEL, AL/ Ly J9UR
$$ A LA HY NS A/ T RR TR 2 4 0 D
RERGIA AR K, B 12% ~ 29% 384k, B 5 4
&TEtL%MW%A%ﬁTJMWEWE%p&
NN AR T HRE 2 I, OG5 45 1 45
ROCMASTRIEE ¢ BE A gy HIA AL . 9 jE £0 A 3E 7]
B, SRR [R] BEAE NS5 /N TR e 2 A I e
NG R T MR 2 A I KOS R 2% 2 U T LA
J& 58 LU OB HE, Rerh g0 9 j O Ay i
Jo I, NS/ T RIS 2 A I S5 RO G X 8] #E,
g2 NS | MR LA W o I NS A KT
B M EROCMRIRE, Ag = 22— g1 NEERDE
WX TEIBEZE, T MRk R FELE, Ag/ g, FNARREZR . I

CLR L4 55N 7% ~ 88% .
x1 TEIRFELLREMEFE T HEE
Table 1 Calculated grating widths for different stretch ratio

T T, Jo L, L, AL AL/ L,
/ps /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%
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Table 2 Calculated perpendicular distance between the
gratings for different stretch ratio

T Jo g1 g2 A
T /ps /rad /cm /cm / ci hel g2
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 33 144 111 77%
3 4
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Fig.5 Curve of the perpendicular distance between the
gratings (g) vs angle deviant (7)
The 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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