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High Harmonic Generation (HHG): 
A Quantum Technology Tailored for Ultrafast Science  

Kuchiev, JETP, 45. 404 (1987) 
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QM: Krause, Shafer, Kulander, PRL 1992; Lewenstein, PRA, 1994 

Video: Courtesy of Carlos Hernandez-Garcia
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Polarization Control in HHG: 
Coming Full Circle in Quantum Control of High Harmonics

• External control of time, frequency, space in EUV and beyond… Polarization?

One Color Elliptical Driver

Video: Courtesy of Carlos Hernandez-Garcia

Budil, Phys. Rev. A. 48, 1993 
Weihe, J. Opt. Soc. Am. 13, 1996 
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Active Control Over the Polarization of High-Harmonic Waveforms: 
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Dorney et. al., Phys. Rev. Lett., 118, 2017
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SFA Simulation in Ar



�11

Helicity-Selective CPHHG: Frequency-Invariant Chiral Control  
and Preservation of Spectral Polarization

Dorney et. al., Phys. Rev. Lett., 118, 2017



�11

Helicity-Selective CPHHG: Frequency-Invariant Chiral Control  
and Preservation of Spectral Polarization

Dorney et. al., Phys. Rev. Lett., 118, 2017



�12

• First demonstration of real-time polarization control of attosecond pulse trains in CPHHG!

Active Control Over the Polarization of High-Harmonic Waveforms: 
Production of Elliptically Polarized Attosecond Pulse Trains!



�12

• First demonstration of real-time polarization control of attosecond pulse trains in CPHHG!

Active Control Over the Polarization of High-Harmonic Waveforms: 
Production of Elliptically Polarized Attosecond Pulse Trains!



�12

• First demonstration of real-time polarization control of attosecond pulse trains in CPHHG!

Active Control Over the Polarization of High-Harmonic Waveforms: 
Production of Elliptically Polarized Attosecond Pulse Trains!

Neufeild, et al., arXiv:1709.06261, 2017

Instantaneous Optical Chirality

Non-Instantaneous Optical Chirality
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