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Utilizing two laser pulses couples regimes of magnetically assisted direct laser acceleration, generating relativistically thermal, underdense plasmas [6]

- Relativistic electron motion significantly alters plasma dynamics, but experimental access is limited

— non-perturbatively bulk-relativistic plasma is needed for verification of basic predictions and study
of astrophysically relevant processes
— examples
- relativistic birefringence
- parametric and beam-pointing instabilities
- astrophysical shock acceleration
- Weibel instability

— co-occurring ultrahigh-intensity laser pulses obscure these phenomena
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Entering the non-perturbatively bulk-relativistic plasma regime requires a new type of laser-plasma heating
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* Requirements

— non-perturbatively bulk relativistic (y % 1 for most electrons)
— persistent after all driving laser pulses have passed

— large volume e
— optically diagnosable density
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SM-LWFA: self-modulated laser wakefield acceleration

Transverse magnetic fields break the usual DLA invariants, enabling energy retention, even in vacuum
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— momentum rotation is slow compared to laser cycle, but not pulse duration [4]
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Experimental verification is feasible with state-of-the-art technology

Capacitor coil magnetic field [9]/ELI Beamlines-like design
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— momentum rotation affects electron interaction with a single laser cycle [5]
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- Relativistic electron motion significantly alters plasma dynamics, but experimental access is limited

— non-perturbatively bulk-relativistic plasma is needed for verification of basic predictions and study
of astrophysically relevant processes
— examples
- relativistic birefringence
- parametric and beam-pointing instabilities
- astrophysical shock acceleration
- Weibel instability

— co-occurring ultrahigh-intensity laser pulses obscure these phenomena
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Entering the non-perturbatively bulk-relativistic plasma regime requires a new type of laser-plasma heating
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Transverse magnetic fields break the usual DLA invariants, enabling energy retention, even in vacuum
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— momentum rotation is slow compared to laser cycle, but not pulse duration [4]
— momentum rotation affects electron interaction with a single laser cycle [5]
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Utilizing two laser pulses couples regimes of magnetically assisted direct laser acceleration, generating relativistically thermal, underdense plasmas [6]
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Multi-MeV plasma is predicted for a range of conditions [6,8]
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Experimental verification is feasible with state-of-the-art technology

Capacitor coil magnetic field [9]/ELI Beamlines-like design Pulsed-power magnetic field [10]/EP-OPAL-like design
: : Relevant Plasma : . Plasma
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500T PL = 40 um wo =50 um as="5 ap=1 200 T PL = 1 mm wp =200 um as =6 a)=1
TL = 0.8 ps L =200 um Ts=20fs Tp=2ps T = 3.5ps L=5mm Ts=50"fs Tp=4ps
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