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Coupling between laser and the plasma oscillators
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(Stimulated Raman Scattering)
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(Stimulated Raman Scattering)
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&
Output Pylse
o Seed Pulse
G. Shvets et al., Phys. Rev. Lett. 81, 4879 (1998).
‘ B. Ersfeld and D. A. Jaroszynski, Phys. Rev. Lett. 95, 165002

(2005);
R. M. G. M. Trines et al., Nature Physics , (2010);
G.A. Mourou et al. Opt. Comm. 285 (2012) 720-724

Pump Pulse
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a a
0 2
Before —_—
plasma
L, 2L,
Amplified signal
After a
L
a2 Depleted pump plasma

Short pulse absorbed energy of long pump while remaining short:

pulse compression without chirping and gratings.

Note: 1 > L ump> Yet energy flows from pump to probe

pulse
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Grating Resulting | Grating
stretcher high-energy, || *°P**°  compressor
: i ultrashort pulse J\

Short-pulse \

oscillator Initia : 7 Power amplifiers
sho A

pulse ‘ 2000
[\ 2000 psec pope
: =

- 0.1 psec

Long low-power High-energy
pulse for amplification pulse after

amplification Mourou,

Limitations of CPA et al.
1. Thermal damage to expensive gratings: limits fluence to J/cm?
e.g. fused-silica damage at 2—4 J /cm? for 1-10 ps; 0.3 J/cm? at 10 fs
2. Requires broad-bandwidth high-fluence amplifiers

P 10° cm? gratings
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Gratings for Petawatt (10°W) Lasers

(Currently the maximum grating size is limited to about 1m)
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