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Fig.1 Comparison of the on-axis distribution between the
first-order, second-order non-paraxial correction and
the numerical result
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Fig.2 The transverse distribution of the second-order non-paraxial
correction and the corresponding numerical result of
Gaussian beam driven by F, ,F, ,F, at the z' =z, plane

RO RO LR , IRIE PSR T RS W9

ME 2 FE AT LR B — A BE IR, b T
R BB 2 REA R Bk bR EOH F,F,  F, B
Pk sk e o G TE B4 2 VS (1 4 L& Al
Fl, ER@BM%R. N TIEB R EMNE, RITHM
RIEISE LIS R B R (B E) B
iE T X —#E.

St ASARFERIR? XA LA EN TR
Tk LS BIMR . — T, MBI N F, B, Bk
HFEHAH I 0 <o, KR LB HERR F,
U TR S o RN . SUP b
oo, KR o=, XBEEZH. B—F,
B B A R AT 0, AU R B B A BT ., T
SRA BB B AR P 5 T . S5 LA A, U
2 v X 5 AT SR IR A B

3 #ie

MR i Bk A S A 7 R R B 5 A BT R
MizsEE BrtAr e, kR T —Rhxf & & 1 Bk rhok ok
EHRN IR ERME IE . SRESROLEE
B, TIRBEARKERMP R, —MEBIEE 2
REVT IR GERIETARE. M 8 I 5 B R TRk o B
Wr e ey YRR B - by TR A Bk vh B B A M S S
BN, Bk TR 3F G5 12 1E 7S 8] 4 A 4 B LA
(6 537 B sie e, 38 5 ok o 64 A0 e P X X — B S st
177 AR
SE30
1 Stingl A, Spielmann C, Krausz F, et al. Generation of 11-fs
pulses from a Ti:sapphire laser without the use of prisms. Opt
Letr, 1994 19(3): 204 ~206

2 Jepsen P U, Keiding S R. Radiation patterns from lens-
coupled terahertz antennas. Opt Lett, 1995,20(8) . 807 ~
809

3 Belenov E M, Nazarkin A V. Transient diffraction and
precursorlike effects in vacuum. J Opt Soc Am(A) , 1994,11
(1): 168 ~172

4 Christov I P, Propagation of femtosecond light pulses. Opt
Commun ;1985 53(6) : 364 ~366

5 Wang Z, Zhang Z, Xu Z, et al. Space-time profiles of an
ultrashort pulsed Gaussian beam. IEEE J Quantum Electron,
1997,33(4) ; 566 ~ 573

6 Porras M A. Nonsinusoidal few-cycle pulsed light beams in
free space. J Opt Soc Am(B), 1999,16(9) . 1468 ~ 1474

7 Brabec T. Nonlinear optical pulse propagation in the single-
cycle regime. Phys Rev Lett 1997 ,78(17) . 3282 ~ 3285

8 FIRH, R, FME,G. A& QS VAR MK R E A
TAEFRBEBIR . JEF41H1,2004,33(7) :862 ~ 866
LiSQ,Li L,Li Z H,et al. Acta Photonica Sinica,2004,33



24 B4 . 13 s 18] o 4 Bk Y SR B A A8 R SR 5B 183

(7) :862 ~ 866 paraxial wave optics. Phys Rev A,1975,11(4): 1365 ~
9 XR—SA, VH.KE, % NREARSERNIEEH 1370
IF . Y F2F45%,2003,32(11) :1329 ~ 1331 12 Cao Q, Deng X. Corrections to the paraxial approximation
Zheng Y Z,Hu W, Lu D Q, et al. Acta Photonica Sinica, of an arbitrary free-propagation beam. J Opt Soc Am(A),
2003,32(11) ;1329 ~ 1331 1998 ,15(5): 1144 ~1148
10 a2 ke . ABE MK ER KN P A SRR 13 Fu X, Guo H, Hu W. Spatial nonparaxial correction of the
YF232 ,2004,33(6) 641 ~ 644 ultrashort pulsed beam propagation in free space. Phys Rev
Chu X L, Zhang B. Acta Photonica Sinica,2004,33(6): E, 2002,65(5) : 056611
641 ~644 14 Porras M A. Ultrashort pulsed gaussian light beams. Phys
11 Lax M, Louisell W H, Mcknight W B. From maxwell to Rev E, 1998 ,58(1) . 1086 ~ 1093

The Analysis of the Non-paraxial Effects of the Ultrashort
Pulsed Beam in Free Space
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Abstract Based on the spatial- and temporal-Fourier Transform, we developed a non-paraxial correction method to
the ultrashort few-cycle pulsed beam, and it was illustrated with the family of pulsed Gaussian beam. The examples
shows that, -because of the exist of the spatiotemporal coupling, the temporal distribution of the pulse would
influence the spatial distribution of the non-paraxial correction.
Keywords Pulsed beam; Non-paraxial
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