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Fig. 1. Schematic of the experimental light path.

19 Laser J2#06#R, M1—M7 A1 s 5
5%, BE1 fl BE2 M9 B dBE 54, BS1 Al BS2
MR, Slit Mgk, SP MR EIEI, PC &
AN, WG AL, WOt 5w BEL Y R E
1.5 cm, £ BS1 2B ESECRITFIDG, FRlbiess M5
FI M6 55 B ik BS2 Ab, 78RR i 4 AR
WA 5| AR 26 %0400 M1—MA4 1)
B AE I E T 2S5k BS2 4 SNG4, 24 BE2
A5 M7 IS M8 slit RAEE, e AL
BOEREAY SP; - Ti 48 M7 Al LAY 1T T 8% slit
(75 TR 5, LA FHAREE XA 148 N AR )4 ok
FIRFBE. UG EIRESCRAE BN 25 1 T3 S U R 211
RIS -R G v g N e VA =D

3.2 SWHE

TEZS T TSRO o, W 1CERE S50
SRR —E OLRE S, RS EL 5y
MOESA 0 = 0, TWARLCHAT THREET 1), 1A 2
Ff7R. S P 225 RIS DG A AR 8 3R n] R+
WARLLRIEEA B S IE AR, T5 IR SR8 e b H.

1.0

I8

1511
-518 888812111

B l

!
. ,-_..,Hi“‘!.

y/mm

2.30 2.35 2.40 2.45
w/ (10" rad)

K2 TWaReH

Fig. 2. Interference fringes.
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Fig. 3. Spectral phase recovery process: (a) Frequency domain image; (b) frequency domain bandpass filter; (c) filtered image;

(d) binary image; (e) thinning image and identify the center of the stripe; (f) labeled the order of stripes; (g) spectral phase;

(h) spectral phase (remove the linear terms).
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Fig. 4. Angular dispersion caused by wedged glass: (a) Angular dispersion caused by wedged glass No.l; (b) angular dispersion

caused by wedged glass No.2.
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Fig. 5. Single sampling results (insert WG1): (a) Spectral phase simulation results; (b) spatiotemporal coupling characteristics simu-

lation results; (c) spectral phase measurement results; (d) spatiotemporal coupling characteristics measurement results.
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Fig. 6. Near-field spatiotemporal characteristics (insert WG1): (a) Near field intensity simulation results; (b) near field pulse front

simulation results; (c¢) near field pulse width simulation results; (d) near field intensity measurement results; (e) near field pulse

front measurement results; (f) near field pulse width measurement results.
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Fig. 7. Single sampling results (insert WG2): (a) Spectral phase simulation results; (b) spatiotemporal coupling characteristics simu-

lation results; (c) spectral phase measurement results; (d) spatiotemporal coupling characteristics measurement results.
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front measurement results; (f) near field pulse width measurement results.
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Abstract

Optical elements such as stretcher, compressor and thick lenses will lead to spatially-dependent temporal

properties of a large aperture laser pulse, which is called spatiotemporal coupling (STC). Beyond pure temporal

characterization measurement, a measure of spatiotemporal coupling distortion based on spatial-spectral

interference is proposed in this study. Full one-dimensional spatiotemporal coupling characteristics can be

obtained in a single-shot measurement, and the complete spatiotemporal coupling characteristics in the near

field can be obtained by scanning along another spatial dimension. The spatiotemporal coupling characteristics

introduced by the wedge glasses are measured, and the experimental results accord well with the theoretical

results.
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