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Focusing Characteristics of Gaussian Pulsed Beams with First-Order
Spatial Chirp
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Abstract Spatial chirp is a common phenomena in ultrashort pulses. The focusing characteristics of Gaussian
pulsed beams with the first-order spatial chirp (FSC) are investigated, and the analytical expression for the FSC
beam on the output plane is derived. The analytical expressions for the pulse width, beam width and amplitude
coupling coefficient of the FSC beam after focusing without chromatic aberration are derived. The intensity
distribution before and after focusing is simulated. The pulse width, beam width and amplitude coupling
coefficient of the FSC beam after focusing are analyzed numerically with the variation of propagation distance
when the chromatic aberration is considered, which are compared with the corresponding results when the
chromatic aberration is not considered. It is found that the FSC beam keeps the form after focusing without
chromatic aberration; the chromatic aberration has no effect on beam width and amplitude coupling coefficient,
but broadens the pulse width of FSC beam.
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Fig.1 Intensity profiles of a pulsed beam before and after focusing. (a) 2=0, u,=0.134 ;(b) 2=f;,, u,=0

0.14
0.12}
0.10f
0.0}
= 0.06/
0.04]
0.02f

0

o 05 10 15 2.0
z/m

—— with chromatic aberration
=== Without chromatic aberration

P 2 AR R A A 2R RO 28 55 A2 i o s 1) 2 A

Fig.2 Amplitude coupling coefficient changes with the propagation distance after the lens
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Fig.3 Beam width changes with the propagation distance after the lens

H1 P 4 ] R0, A5 (0 22 1) PRARUIS D0 T, — Wi 22 1) Wl R g 3807 Kk oo 06 PR 2 0o 3 B ) IOk 5 R — R X R
PR S AN 25 2 B Y € BT (BRARUIS 0 ), A [ A0 53 1 2 199 ik v 5 oA 70 328 5 v AR B2 e ) 0l B2 49 A ) EL 90
0 ke B0 DA H 0 Ko, AR el G AR K AN 23 B R AR T A o 5 B A 2R I Dk 2 L BARE &0 R RO R I B
TE 221 /DN 28 de /ML B A A% S I R AN W08 O e /M HE B AE £ T R, HLOHE M 20.7 fs. BB EH
75 15 ) I KO R AR IR, AN [0 25 2 f) ok ek D' SR 38 B % R S E S TR K 1 A 2R AR S A Ik B L
HAENG DL T B R o I3 AN TR) 931 3 B o B4 Tk b 06 SROAE 38 B Ak A B A LS TP B P BB R AR TR o X A A%
W3 R ) A5 AR S T A HE A, LS TS 10 R L B ) R 49, 5 e — o s T W WK e B0 bk v o't R 22
I VT 019 fok K i A £ i B 1 KA BT R

011407-4



51, 011407(2015) HMYSEMNYEBEIZFHE www.opticsjournal.net

0.10
0.09] — with chromatic aberration
----- without chromatic aberration

0.08
0.071
2 0.06
w 0.051
0.041
0.03
0.02¢
0.01 L 4 3 y

[l 4 ok vE B 7% 556 F5 A% i B 28 F) A2 Ak
Fig.4 Pulse width changes with the propagation distance after the lens
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