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Temporal Evolution of Laser Pulses with Small-Scale Self-Focusing
in Different Spatial Positions
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Abstract Based on the process of broadband chirped pulse with small-scale self-focusing., spatial-temporal nonlinear
Schrédinger equation is used for calculation. The temporal evolutions in different spatial positions have been
investigated, especially the modulation peak and the modulation bottom in space. The results show that temporal
evolutions in different spatial positions are completely different. The pulse width at modulation peak in space is
decreasing with the increasing of transmission distance, and it will reach minimum when the intensity of modulation
peak reaches maximum. However. the pulse width at modulation bottom is always broadend. In the end, chirps on
the impact of temporal revolution in different locations have been studied. Negative chirp accelerates the pulse
compression of modulation peak, but it inhibites the pulse broadening of modulation bottom. However, the positive
chirp is counterproductive.
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Fig. 1 (a) Variation of spatial contrast with propagation distance, (b) process of spatial modulation of

small-scale self-focusing
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Fig. 2 Temporal evolution in different spatial positions

TE F5c R R ) 04 Ak 27 9] ) g 5 s ) R At i ] 0
FE/N RO [ 3R A5 9 ] 38 4 0 A2 R AR S Al 2L 9F B
PRI BRI 5 R K o A R R A A T 3R AR AR
WA R IR g R A 3 BT R . M A
=0 AbIS W1 AE A bk o Ay v S R (B 3 rh stk . Bl
R i BT 10 o 2R T e A £ K i AN T R
M x=95 m W R4 E K. X 5K 2 o i —
. Bl S K AR IS b B 2 NI 3
A TSR HE B4 2 =100 m B 2 A E B
(1 53 B4 e L 33Xt F A7 I8 ) 2800 AR R € AR
I [F A T 25 SR o AE ok o A% i ) 00 i o B 7S T
K L GRS I R VARl e s o R VAN [ QU LK BA S 1
20 ik i 40 3] o et o R R €8 OO R F AR

6
5r ," \ ---2=95m
-~ ] p 2=100 m
s 4r
&
&3
2
) =0
E? J
1_
0 =T 1 1 ==
-2 -1 0 1 2
Time (a.u.)

P 3 s () 4 3 ] e Ak g ] 3 A

Fig. 3 Temporal evolution of growth peak in space
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Fig. 4 Different chirps on the impact of pulse width at different spatial positions. (a) growth peak, (b) growth bottom
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