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Reconstruction of
the spatiotemporal electric field:

Reference pulse:

Wavelength-resolved wavefront sensor

Spatiotemporal quality of the 4-PW laser pulse:

• tFWHM,center = 22.1 [fs]

• teff ∞−׬=
∞ ׬ ׬ 𝐼 𝑡,𝑥,𝑦 𝑑𝑥𝑑𝑦

max ׬ ׬ 𝐼 𝑡,𝑥,𝑦 𝑑𝑥𝑑𝑦
𝑑𝑡 = 32.3 [fs]

• SRfull = 
max 𝐼 𝑡,𝑥,𝑦

max 𝐼DF,BL 𝑡,𝑥,𝑦
= 0.52

• SRstc = 
max 𝐼STC 𝑡,𝑥,𝑦

max 𝐼DF,BL 𝑡,𝑥,𝑦
= 0.85

• We developed a wavelength-resolved wavefront sensor for measuring the 

spatiotemporal electric-field of ultrahigh power lasers.

• We characterize the spatiotemporal electric-field and the peak intensity of the 4-

PW laser at CoReLS.

• Spatiotemporal distortion affected the peak intensity of the 4-PW laser by 15%.

Spatiotemporal coupling:
In order to obtain the highest achievable intensity from a high-power laser, a near diffraction-limited

focusing is desired with a laser pulse width close to the transform-limited duration. The position-

dependent temporal variation, called as spatiotemporal coupling, should be characterized to determine the

quality of a laser and to achieve its best performance.
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Spectral phase

Wavelength-resolve wavefront sensor Spider/FROG
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Spectrally separated
spot image:

Wavelength-resolved 
spatiospectral intensity:

Wavelength-resolved 
spatiospectral 
wavefront:

Magnification factor
= 1/180

Spectrum: Experimental setup:

0.3 μm
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Near field:

Far field:
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Isosurfaces of spatiotemporal intensity at 20% and 50% of the peak intensity
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Isosurfaces of spatiotemporal intensity at 20% and 50% of the peak intensity

𝐼DF,BL 𝑡, 𝑥, 𝑦 is a spatiotemporal intensity of 

the diffraction-limited and bandwith-limted

laser pulse.

Reference: Y.G. Kim et al.,  Opt. Express 29, 19506 (2021).

Reference: J.W. Yoon and Y.G. Kim et al.,  Optica 8, 630 (2021).

The spatiotemporal 

peak intensity 

decreases by the pulse 

front tilt.

Schematics of the sensor:

Spot image of a reference pulse:
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