
1. Title:  

Strong-field physics using waveform-controlled mid-infrared pulses  

2. Abstract: 

One of the unique features of strong-field light-matter interactions is its dependence on electric 

field, E(t), of driving laser pulses unlike typical nonlinear interactions that rely on laser intensity 

profile, I(t). This enables to control tunnel-ionized free electrons with sub-optical-cycle precision 

or with a bandwidth of optical carrier frequency, which leads to attosecond science in gas phase 

or petahertz electronics in solid phase, respectively. Mid-IR laser pulses are beneficial for scaling 

the kinetic energy of electrons and thereby emitted photon energy of high-harmonic generation 

(HHG) in gases and solids. In particular, mid-IR wavelength is suitable for HHG in low-band 

gap materials. In this talk, I discuss recent results of HHG driven by waveform-controlled mid-

IR laser pulses: 1) Enhanced HHG up to the soft X-ray region driven by mid-IR pulses mixed 

with their third harmonic (w+3w mixing) and 2) Solid-state HHG in silicon using synthesized 

sub-cycle mid-IR pulses. Additionally, a long-wavelength IR source based on 2 micron pumped 

intrapulse difference-frequency generation will be presented.        
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