Al 8 )| Mid-Infrared Laser
Development for Hig

S0 G
STATES P\\“

I M P E R I A L Intensity Experiment

Annabel E Gunn™, Nicholas H Stuart, Jack Morse, Stuart P D Mangles, Roland A™S
ﬁ‘gggg g*l‘;"j‘;%i%égj‘l%”16‘1'0013 Blackett Laboratory, Imperial College London, South Kensington Campus, London S 2| @imperial.ac.uk

The Chimera Laser System.

The Chimera laser system is a custom built, high intensity, multi-beam (3.7 pm, 1.5 pm & 0.8 pm) OPCPA system currently under active development at Imperial College London, co-funded by DSTL, EPSRC
and AFOSR. It's primary goal is to produce an ultra-short, high intensity pulse (< 30 fs, 25 mJ) in the mid-infrared (MIR) spectral range (3.7 pm) with a high enough intensity to drive routine high harmonic
genration (HHG) and laser wakefield acceleration (LWFA) experiments - the motivation for this being primarly the attractive wavelength scaling to poderamotive energy, U, « IA®. It is a highly complex system,
containing both classical storage gain amplifcation as well as a cascade of 9 nonlinear stages. Although there are several MIR systems in development worldwide [1-3|, only one Such system currently shares our MIR
capability [4]. Here we present our premilinary HHG results as well as particle-in-cell simulations, which will be used to plan a LWFA experiment with our MIR beam.
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3. MIR Generation and HHG Proof of Principle.
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Figure 1: (a) Oscillator spectra at increasing pump powers
(1.8 mW - 2.8 mW).

(b) Modelocked power and conversion efficiency for increasing
pump powers (1.8 mW - 2.8 mW). We see a marked decrease
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Figure 5: A snapshot at 0.80 ps of the interaction of the Chimera laser
through a plasma of density of 2.8 x 10" ¢m™ in AM cylindrical (quasi-3D)
geometry. Here the laser pulse travels from left to right, creating a channel
of ions and a longitudinal oscillation of elections in its wake. The driving
laser pulse (3.7 pm, 25 mJ, 30 fs) is identified by its normalised vector
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The shaded regions indicate the standard deviation of the recorded energies. over which we have limited control (eg. / pm

! Despite reaching a saturated energy state, we see a laser energy and pulse duration), versus
f characteristic 'beating' in both amplifiers that is currently variables which we should optimally set
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errors in y are the standard deviation in the recorded output optimum running temperture. Work to understand this is type of analysis being undertaken in order minimum spot size position at 0.55 ps where, using a Gaussian
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recofc%ngs of temperature at each temperature positifn. ongoing. to inform the design of our experiment. fit, we find the laser to seif-focus down to 10.15(1) pm.
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