53 9 204 9
1000-3290/2004/53 09 /3004-06

ACTA PHYSICA SINICA

Vol.53 No.9 September 2004
©2004 Chin. Phys. Soc.

SPIDER

2003 11
SPIDER
SPIDER
SPIDER
PACC 4260 4265F
1.
1
10fs
FROG °*
SPIDER FROG
4
SPIDER
FORG
SPIDER
T
SPIDER
60225005 10227401
863-804

T E-mail zywei @ aphy. iphy. ac. cn

*
+
100080
2004 2 2
0
1071s
2.
SPIDER
T
2
0
Wy Wy
+0.
wy wy+ 0.
gD W — wy — gO @ — Wy
-0 +wr 3 w
wtT
0
1.
SPIDER.

(G1999075202-2



SPIDER 3005
B B A5
wy Mi‘
|
BB ﬂ} N S
T X F2m AT
WE LB HiEEB T
W+ 2 [}
S kel kb2
MR o7 2o fd L AR
o 3 —g) = (O -0
HIEHNL 0 (0) @ ErEve o(w-w0)-p(0-09-)+ w7 <4 e e———
1 SPIDER
SF10
SF10 8
SPIDER
Spectra Physics
Tsunami I BBO
BBO
o 0 I BBO
80fs e 1 BBO
100fs 7 . i BBO
SPIDER 2 T 0
e
10
BBO
T
i&I*ﬁmyﬁ
I Z MR
AR TIER:
/ BS3 ¢ >
BS1 HRO
BS2
G
HRO
2 SPIDER PR BSI BS2 BS3 G 12WP
HRO 0 HR45 45 AR cv I BBO I BBO

AT



3006 33

xexpiAp w + wr

8000
7000 D w =1E o |E o |
6000 - xexp —1 Ap w + wr
2 0
£ soo0 ] D w FFT D’ o
I FFT D* w  FFT D™ o
5
£ 3000 1
£ 2000 - Lo- FFT[D%(@)]
1000 4 '
0 Y T T T L T L | T T v T ¥ 1 2] 0.8 1
380 385 390 395 400 405 410 415 420 g N
B /nm g 0.6 - FFT[D*(@)]
3 ]
2 0.4
B FFT[D™(@)]
3 = Y T OB
Z 0.2 g el
3 E i
00—t L SN
T -1000  -600 -200 0 200 600 1000
B TR /fs
10 . -
2 2 4
Dy A =1E, A >+1Ey A |
+21E, 2 [E, 2 | 3
x cos Ag, A+ 2mer/A 1
E, A E, 2 BBO 4
Ag, A D w D w D" w
lE, A | TE, A | AD,
N 4 FFT D* w
D+
3
ID" w | 5 . D*
Ap + wt
1 w B tan Ap w + wr :%. 5
Dw =1E, o "+ E, o I
+21E o |E o | 107
x cos Ap w + wr 2 081
A E
Ap w = ¢ w-w, —¢ w—-w, - . 3 §0'6'
i
2 =
, , E 0.4
Dw =1E o "+ E, o "+l E, o |E, o | 2
xexplAp w +wt +|E w HEza) | 0.2
xexp —1Ap w + wr
0.0 T M I./' T 1 T T T T M 1
=D w +D" w +D w 4 730 735 740 745 750 755 760 765 770
i/ THz
D' w =1E o "+ E, w I’
5 ID" w |

D+CU=|EICU||E2(U|



SPIDER 3007
0 T
0 BBO BBO
12 7
0 = owl/T 6
Ow T —_—
.6 Dw =1E o "+ E), o I’
+21E, o | Ey o lcos wr 17
El w E, w
Q 7 2 4
8 7
0 SpectraSense - 8
0.0Inm
6 T
T 484fs .
AX 2.927nm 0
5516THZ 1.0~ :<T>
: 0.8 5
4500 > A4 2 :
on g
4000 Sy S 0.6
£ 3500 fi N
=] [ BN
£ 3000 o % 0.4+
< \
~ 2500 Eo B ‘
] H \ = 0.2 H
3‘%1500' ! 0.0 —l N SN
1000 | -1000  -600 200 0 200 600 1000
500 4 / ‘ I /fs
0 T f'/ |5 T S )
385 390 395 400 405 410 415
K /nm 8 T
6
T tan wt
25000 + 5
tan A —
20000 4 tan Ag @ = an A¢ w + wt an wrt
l +tan Ap w + wr tan wt
g
2 15000 8
S A
N ¢ w
i
5 10000 4
®
£ © w - w w,,
5000 ~
® w, — 0 3
O T T T 1 90 w
760 780 800 820 840
Pk /nm ~ @ @
BBO
7 Wy



3008 53
2 1.0
0 0.8 1
E -2 S 0.6
# N
&
5:& -4 \ {% 0.4 -
g
=67 0.2
_8 ] T T T T T Y 0. 0 A T T T T T T T 1 1
740 744 748 752 756 760 -200 -150 -100 -50 0 50 100 150 200 250
PR /THz I i) / £
9 Ap w 11
o 374.017THz. ¢ w - 8 L L
Wy
o w . 10 6 -
E
Ka)
]
~ 4
o
8 - il
'
=z
0 N 2 -
-8 RSy AN e o e
g 0 T T T T T K | ’H i ‘.I X T X T T T
< -16 A =0. 006 -0. 004 -0. 002 0. 000 0.002 0.004 0.006 0.008
% I} 18] / arb. units
_24 .
-32 - 12
_40 -
75IO l 76'50 ' 7'I70 ' 7;30 l 7$I)0 8(l)0 I 810 ' 850 ' 8;30 ' 84I10 ' 8%0 4 .
K /nm
SPIDER
10 SPIDER
0 T
FWHM 107fs
11
SPIDER
FWHM
W 201s
1071s. 12

FWHM 104fs



9 SPIDER 3009

1 Christophe Dorrer 1999 J. Opt . Soc. Am. B 16 1160 7 Yang L et al 2003 Chin . Phys. 12 886
2 Zhang B and Lii B D 1998 Acta Phys . Sin. 47 1 in Chinese 8 Zhang Z. G and Sun H 2001 Acta Phys. Sin. 50 1080 in Chinese
1998 47 1 2001 50 1080
3 Wang Z H et al 2003 Acta Phys . Sin. 52 362 in Chinese 9 Gallmann L and Sutter D H 1999 Opt. Leit. 24 1314
2003 52 362 10 LuTZ et al 2002 Acta Phys. Sin. 51 1268 in Chinese
4 Dorrer C 1999 Opt. Lett. 24 1532 2002 51 1268
5 Dorrer C Londero P and Walmsley T A 2001 Opt. Lett. 26 1510 11 Miiller A and Laubscher M 2001 Opt. Lett. 26 1915
6 Yang H et al 2001 Acta Phys. Sin. 50 1930 in Chinese 12 Taconis C and Walmsley T A 1998 Opt. Lett. 23 792
2001 50 1930

Measurement of spectral phase of femotosecond
laser pulse using SPIDER technique ™
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Abstract
We present an experimental set up and the calculation approach for the measurement of the spectral phase of femtosecond
laser pulse by using a spectral phase interferometry for direct electric reconstruction SPIDER  technique in this paper the
method for determining crucial parameters as {2 and 7 was given. With the femtosecond laser pulse from the Ti sapphire laser
we obtained the phase of the laser spectrum by using the SPIDER the temporal profile of the original laser pulse was deduced
based on the result. It reveals the FWHM width is 107fs  which is in good agreement with the result measured directly by using

an autocorrelator.
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