57 9 2008 9
1000-3290/2008/57 09 /5853-06

ACTA PHYSICA SINICA

Vol.57 No.9 September 2008

(©2008 Chin. Phys. Soc.

2007 9
50 as
10 pm 10%
4.2U,
50 as
PACC 7220H 4265K 3000
1.
as
fs
1—4
Corkum
n 5
I, +3.17U0,
U, = E/4a’
* 20040487023

F .E-mail lupeixiang@ mail. hust. edu. cn

50

%
¥
430074
2008 1 23
800 nm 5fs
I, +8.2U,
Christov 6
Hentschel
! 7 1s
650 as
;
8—10
11 12
20 eV
250 as
. Sanson
10574050

. Corkum



57

5854
130 as at =- ¢ xt |OV x /Ox
~Et ¢ xt . 4
a t
1415
100 as ) iqot 2
as S, w Hate"dt‘ . 5
50 as
800 nm 5 fs
10 pm
10% Ji i — ‘zaqeiqwt 6
I,+8.2U, 4.2U, e
1 U, =
, , ' ! 3.
E)/ 4w E, w
1 a b
S0 as 1=6x10"* W/en? 800 nm
5fs @up=0 U, = £/ 4o’
) 36eV. I=6x10" W/em®
) 10pum 7 =0. I a
0.2
a.u.
@ ——A=800nm
o1t - A=10 um
iag x i g
ot £ . .. .
, = 0.0 - - —
_ 1 o e el
=[1- 252 " Vx —xE 1t |¢ xt 1 &
® -0.1
V x 16
|4 ! 2 R 2 0 20 40
X = . - -
Ve + %’ t/fs
€ 5
e =0.471 ®
-24.6 eV a 0
E I,+8.2U,
g
E 12 :j. t E()COS wl + QOCEP % 1256V |
+ Ecos w, t -1 3 T oA0r
E, w Pcrp ) \ .
E - 0 50 100 150 200
b U o
ft =sin’ wt/T
1 a b
17 1 I=6x10" W/em? 800 nm
G %t 565 o =0 1=6x 10" W/en?

10ym z=0



5855

50

205

P,
2.710,

a
P,

115

P

P,

P,

b,

I, +

2.520, .

3.17U,
2.710,

b,

270 as.

15eV

C

51s

-0.4T 0.2T

- 0.8T

51s

.6T

a

2 d

3.170,

!

P,

t/1s

c5fs

b 5fs

t/1s

1b

I, +8.2U,.

I,+4.20,

140 eV

30 as.

Corkum

51s

2b 51s

P;

b P

-
Xw@@avonwm%
‘%oooooooto z
AL M%0s0c sexc e o o
XK XK KK XK ey
ee o0 00000
et !
*%e o 4 o - . .
~
S
=
0 = o = Lo = o © © ~ ~
- i~ = S S — =
= = =3 =3 S S d
T _ N/ A38e LB
SHUN Qe / Z{ Uy E
©
oggx X X X X .......2
meAXXX
oo oam T
Dma&mmfxxvv% e s
TN, X N O8NS RO S
o gERX X X X XX e
’Qr&wxx%séﬁ L Z TSN vy
BAOOK K X ¢ ~
Mee g o0, 00 SN !
ol <
- ]
<
L | L o
0 = [te) = 0 = < ) o~ o
— — < (= (=) —
=) =} S (=) ﬂ ﬂ ab\xmmmhnm%w_
SN Qe / {6 Y1 B

aSfs
d5fs

2



5856 57
P 8.2U, 4.2U,
P’
I, +4.2U,
P
4'(]1J - ¢CEP:O~ 87
140 eV
30 as. é:
1 b kS
5 -
=
fs o
19
3 a—d 1
—4 ¢CEp:1. 8x
0.47 0.87 1.4% 1.8x . -6
0.4n 0.8= 1.4x% -8}
710 -
712 1 1 1
20 100 150 200
1.8x B o
105
3 a—d 0.47 0.8%
155 eV . 1.47  1.8x%
1 3 .
0 4
18 120 H~180H
.87
2 3r
1 3 4 g
120 180 &
95 eV 45 as. 22r
oo E
CEP g
55 as Oepp = =S
1.87 48 as /
©ep =0 %. 1 ‘ 0..-2 0'.5 - 0.4 0.5
t/T
50 as
4 Or 1.8m 120 180
1
2 b

24 as .



9 50 5857
800 nm 51s
10 pm
OPA . 10%
I,+8.20, 4.20,
140 V.
2d P, oo = 1.87
155 eV.
50 as
50 as
1 Hentschel M Kienberger R Spielmann C Reider G A Milosevic N Nisoli M 2006 Nature Physics 2 319
Brabec T Corkum P B Heinzmann U Drescher M Krausz F 2001 11 Pfeifer P Gallmann L Abel M J Neumark D M Leone S R 2006
Nature London 414 509 Opt. Lett. 31 975
2 Drescher M Hentschel M Kienberger R Tempea G Spielmann C 12 Cao W Lu P X Lan PF Wang X L Yang G 2007 Phys. Rev. A
Reider G A Corkum P B Krausz F 2001 Science 291 1923 74 063821
3 Paul PM Toma E S Breger P Mullot G Auge F Balcou Ph Muller 13 Sanson G Benedetti E Calegari F' Vozzi C Avaldi L. Flammini R
H G Agostini P 2001 Science 292 1689 Poletto L. Villoresi P Altucci C Velotta R Stagira S Silvestri S D
4 Zeng Z N Li R X Xie X H Xu Z Z 2004 Acta Phys. Sin. 53 2316 Nisoli M 2006 Science 314 443
in Chinese 2004 14 ZengZ N Cheng Y Song X Li R X Xu Z Z 2007 Phys. Rev.
532316 Lett . 98 203901
5 Corkum P B 1993 Phys. Rev. Lett. 71 1994 15 LanPF LuPX CaoW Li YH Wang X L2007 Phys. Rev. A76
6 Christov P Murnane M M Kapteyn H C 1997 Phys. Rev. Lett. 78 011402 R
1251 16  Eberly ] H Su Q Javanainen J 1989 Phys. Rev. Lett. 62 811
7 Corkum P B Burnett N H Ivanov M 'Y 1994 Opt. Lett. 19 1870 Li XX XuZZ Tang Y 1997 Acta Phys. Sin. 46 267 in Chinese
Altucci C Delfin C Roos L. Gaarde M B L’ Huillier A Mercer 1 1997 46 267
Starczewski T Wahlstrom C G 1998 Phys. Rev. A 58 3943 17 Ferr M D Fleck J A J R. Steiger A 1982 J. Comput. Phys. 47
9 Tckerbakof O Mevel E Descamps D Plumridge J Constant E 2003 412
Phys. Rev. A 68 043804 18  Bumnett K Reed V C 1992 Phys. Rev. A 45 3347
10 Sola J Mevel E Elouga L Constant E Strelkov V Poletto L 19 deBohan A Antoine P Milosevic D B Piraux B 1998 Phys. Rev.

Villoresi P Benedetti E Caumes J P Stagira S Vozzi C Sansone G

Lett . 81 1837



5858 57

Direct generation of isolated sub-50 attosecond pulse via
controlling quantum paths by a low frequency field”

Hong Wei-Yi Yang Zhen-Yu Lan Peng-Fei Lu Pei-Xiang'
Wuhan National Laboratory for Optoelectronics Huazhong University of Science and Technology Wuhan 430074 China
Received 7 September 2007  revised manuscript received 23 January 2008

Abstract
We propose a new method to directly generate an isolated sub-50 attosecond pulse. The combination of a 5 fs driving laser
pulse with the wavelength of 800 nm and a low frequency field with the wavelength of 10 pum is adopted. The intensity of the low
frequency field is 10% that of the driving pulse. It is shown that the harmonic spectrum is extended to [, + 8.2U, and the
harmonics above I, + 4.2U, become continuous. By adjusting the phase of the carrier-envelope of the few-cycle pulse the

bandwidth of the supercontinuum can be further broadened and a close-to-Fourier-limit sub-50 as pulse is directly obtained.
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