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Compression after Compressor Approach (CafCA)

CafCA is simple, robust and cheap recipe:
just add free space, glass plate and chirp mirror(s)
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R.A. Fisher, P.L. Kelley, T.K. Gustajson, ”Subpicosecond pulse generation using the optical Kerr effect” Appl. Phys. Lett 1969
E.Khazanov, S. Mironov, and G.Mourou "Nonlinear compression of high-power laser pulses: compression after compressor approach,”
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' CafCA hystory from nJ to mJ
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> \._'.'f!'t“,t“ CafCA theory basics
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Small-scale self-focusing limit
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,'.]sj't"_“f'__f x Beam self-filtering
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The technique of bearn ierinyg uepenus on we inensity level

il

For ns laser beams intensities | ~ 1+10GW/cm? @,,,,=0.73+2 mrad
For fs laser beams intensities | ~1+10TW/cm? 8,,,=20+-50 mrad

S. Mironov, V. Lozhkarev, G. Luchinin, A. Shaykin, and E. Khazanov, 10
Applied Physics B, 113, 147-151 (2013).
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2020 results

@ 160mm, W=17J, T,,,,.=70fs -> 14fs, L ,cc=3 mm, B~7.5
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CafCA: two-stage CREMLINEEUS
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Single-stage vs two-stage
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Fresh new results

@ 160mm, W=17), T,,,;.=55fs -> 11fs, Ly ,;c=5 mm, B~15
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Contrast enhancement techniques
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Figure 1. Schematic of a Mach—Zehnder interferometer:

(/) transmitting optical elements; (2) mirrors; [, is the initial intensity;
I, and I, are the intensities at interferometer outputs for ports 1 and 2,
respectively.
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Nonlinear polarization interferometer + CafCA

P -

Nonlinear polarization interferometer
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Nonlinear polarization interferometer + CafCA

P -

Nonlinear polarization interferometer
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Nonlinear polarization interferometer + CafCA
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Nonlinear phase of the output pulse <B> and losses (1- n)
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YBeauuenne kourpacra C, ./C; , niiuHa kpucrasia L, niuHa
pa3z0eraHusi UMIYyJibCOB |

<B>=14, sL=M7, |+l =2 TW/cm? , A=910nm, 1=30dc

0 0 (s 0, degree Coud Gy L, mm [, mm

KDP /2 0 /4 0 3730 34 0.25
/2 0 0 3 3730 27 0.25

BBO /6 /6 m/2 2 6280 14 0.32
/2 0 0 3 370 1.1 0.08

CaCO; /2 0 0 3 180 3.8 0.05
/6 0 0 3 3160 3.0 0.23

BABF /2 0 0 3 2780 2.2 0.21
CaWo, /2 0 0 3 21500 0.9 0.59

- N - -5
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Conclussion

» We have proposed a method for the simultaneous enhancement of the temporal
contrast and power of powerful femtosecond laser pulses using a nonlinear
polarization interferometer (NPI).

» The nonlinear phase incursion © can be provided both due to the anisotropy of the
cubic nonlinearity (n, depends on the angle ¢), and due to different wave intensities
in orthogonal polarizations.

» For the first option, the KDP crystal has suitable properties and for the second
option, a wide range of uniaxial crystals.

» The pulse that has passed through the second polarizer is self-phase modulated,
which allows it to be compressed by reflection from the chirping mirrors, thereby
Increasing the peak power.

» The NPI has an in-line geometry that does not require spatial beam separation and
can be used at the output of any lasers with TW power and higher, as well as in
lasers with double-CPA.
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CafCA is simple, robust and cheap recipe:
just add free space, glass plate and chirp mirror(s)
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EExample 1: at the output of the PEARL front-end
@ 20mm, W=20m)J, T,,.=66fs -> 30fs, L,..,.=3mm, B~2
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V. N. Ginzburg, A. A. Kochetkoy, I. V. Yakovley, S. Y. Mironov, A. A. Shaykin, E. A. Khazanov,
Influence of the cubic spectral phase of high-power laser pulses on their self-phase modulation
Quantum Electronics, 46, 106, 2016
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Nonlinear polarization interferometer + CafCA
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