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Rabi cycling of an electron pair:
A coincidence experiment enabled by seeded FLASH
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FELs can saturate bound quantum states

Article 488 | Nature | Vol 608 | 18 August 2022

Observation of Rabi dynamicswitha
short-wavelength free-electronlaser
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Article

Strong-field quantum controlin the extreme

ultraviolet domain using pulse shaping
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Strongly driven double excitation?
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Strongly driven double excitation?
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Hellum double eX

Signal considerations (by Dr. A. Maguma, MPIK)

FEL properties:

— 10 pJ pulse energy

— 10 um focus size
fluence F= ~ 105 J/m?

= N = F/S = 10 (oversaturated)
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Impact and Outlook

Seeding advantages for gas-phase science:
- Fundamental physics of few-body quantum dynamics
- prepare/control specific excited states
- Technical: conincidence detection requires high repetition rate

A brief sketch of an experimental (atomic-physics) program:

observe Rabi cycling of 2 correlated electrons
(this proposal)

from there (later): combination with IR laser: ultrafast quantum
control of few-/multi-electron systems

If available (later): attosecond time delays of (doubly-)
excited states

mid-term: correlation/entanglement measurement&control
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Seeding advantages for gas-phase science:
- Fundamental physics of few-body quantum dynamics
- prepare/control specific excited states
- Technical: conincidence detection requires high repetition rate

A brief sketch of an experimental (atomic-physics) program:
« observe Rabi cycling of 2 correlated electrons
(this proposal)
« from there (later): combination with IR laser: ultrafast quantum
control of few-/multi-electron systems

« If available (later): attosecond time delays of (doubly-)
excited states

* mid-term: correlation/entanglement measurement&control

* mentioned by Tim Laarmann during discussion in meeting on 12 June 2025:

also study chirped-pulse effects



