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AB@;‘?&%{ e ConNTROLLING QuaNTUM ELECTRODYNAMICS IN CPHHG:
¢ - Circularly polarized high-harmonic generation
CustoMm SPECTROTEMPORAL WAVEFORMS FOR ATTOSECOND CHIRAL SPECTROSCOPY

(CPHHG) has recently emerged as a breakthrough light science
technique to produce laser-like beams of high-energy, ultrashort,
circularly polarized light on a table-top scale system. Typically,
CPHHG results in a comb of high-harmonics with alternating
circularities, while the attosecond pulse trains (APTs) are linearly »,{’}3
polarized, thus precluding CPHHG-based studies of sub-fs
chiral dynamics.
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CONTROLLING THE POLARIZATION STATE OF

ATtTOosecoND HicH HAarRmoNic WAVEFORMS'

* The polarization of the underlying APTs produced via CPHHG is directly
coupled to the spectral intensities of RCP and LCP harmonics.
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e EXPERIMENT - We present experimental and theoretical efforts E “q,RCPjS”IM

that demonstrate active control over the quantum electrodynamics in :‘:;lhw o " o | ocp = | op = Linear APTs! | ocp | o = Elliptical APTs!

CPHHG, resulting in full control over the spectrotemporal polarization 2 1] §7 vo o oo - 9 9 q @

properties of the generated high-harmonics. s _ * By simply altering the intensity ratio, I/l of the of the bicircular field, we can
%l IWIWIE /\‘ /\2_- enhance either RCP or LCP harmonics, while still preserving their circularity!
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resulting in direct control over the polarization of the underlying APTs. i — ] S| e 200 e
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2. Collective multielectron effects can be exploited in CPHHG to yield § os | No3p % § os - | o L N i §‘°-5 " ¢ Harmonic 17 s
a bright harmonic spectrum composed of a single helicity, thus 5 M N e R ved o .
generating circularly polarized APTs.. P amonicorder T ememcorder T tensity Ratio (i)

 Numerical SFA calculations allow for direct access to the subcycle dynamics of

B|C| RCULAR DR'VEN CP H H G the APTs as the intensity ratio is varied.
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e Single-stage, high-energy Ti:sapphire amplifier (790 nm, 9 mJ, 45 fs, 1 kHz). ~- A RERIEIE
e Second harmonic generation (395 nm) and short-wave IR OPA (1300 nm or 2000 nm). s/ N S AR
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geometry in a gas jet (720 nm + 395 nm) or hollow core waveguide (790 nm + OPA). = : of L .
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