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Motivation

What is direct two-photon ionization and why is it relevant?

What? Why?
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Charge state

not enough higher charged states

- new channel for ionization
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Math and Theory

What is the TPCS in equations?
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Code

What does the module do?
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https://www.desy.de/~xraypac/index.html

TPCS of Ne8*

How do the results look like?
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TPCS of Germanium ions

Is the code applicable to other atomic species?
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TPCS In Ionization dynamics

How does TPCS impact ionization dynamics?
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« minor effect at lower intensities / major effect at higher intensities

- Need to consider direct two-photon ionization in simulations
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Conclusion

What has been done?

* Derivation and implementation of LOPT TPCS in XATOM
« Reproduction of Ne®* TPCS with good match to experiments
« Application to Germanium ions with new method

« Implementation in ionization dynamics and quantification of impact

DESY. | Theoretical investigation of direct two-photon ionization | Yannick Seif, 05.09.2024 Page 9



References

[1]

[2]

3]

[4]

G. Doumy et al. “Nonlinear Atomic Response to Intense Ultrashort X [5]
Rays”. In: Phys. Rev. Lett. 106 (8 Feb. 2011), p. 083002. doi:
10.1103/PhysRevlLett.106.083002. url:
https://link.aps.org/doi/10.1103/PhysRevLett.106.083002.

Robin Santra. “Concepts in x-ray physics”. In: Journal of Physics B: [6]
Atomic, Molecular and Optical Physics 42.2 (Dec. 2008), p. 023001. doi:
10.1088/0953-4075/42/2/023001. url:
https://dx.doi.org/10.1088/0953-4075/42/2/023001.

Sang-Kil Son, Linda Young, and Robin Santra. “Impact of hollow-atom
formation on coherent x-ray scattering at high intensity”. In: Phys. Rev.
A 83 (3 Mar. 2011), p. 033402. doi: 10.1103/PhysRevA.83.033402. url:
https://link.aps.org/doi/10.1103/PhysRevA.83.033402.

| «“
.

Arina Sytcheva et al. “Enhanced nonlinear response of Ne8* to intense
ultrafast xrays”. In: Phys. Rev. A 85 (2 Feb. 2012), p. 023414. doi:
10.1103/PhysRevA.85.023414. url:
https://link.aps.org/doi/10.1103/PhysRevA.85.023414.

DESY. | Theoretical investigation of direct two-photon ionization | Yannick Seif, 05.09.2024

A. Szabo and N.S. Ostlund. Modern Quantum Chemistry: Introduction
to Advanced Electronic Structure Theory. Dover Books on Chemistry.
Dover Publications, 1996.isbn: 9780486691862. url:
https://books.google.de/books?id=6mV9gYzEkgIC.

Stanislaw Wirok-Stoletow et al. “Nonsequential two-photon absorption
in solid Ge irradiated by an intense x-ray free-electron-laser pulse”. In:
Phys. Rev. A 106 (2 Aug. 2022), p. 023118. doi:
10.1103/PhysRevA.106.023118. url:
https://link.aps.org/doi/10.1103/PhysRevA.106.023118.

Page 10



Contact

Deutsches Elektronen- Yannick Seif
Synchrotron DESY CFEL Theory
yannick.seif@gmail.com

www.desy.de



	Folie 1: Theoretical investigation of direct two-photon ionization
	Folie 2: Acknowledgement
	Folie 3: Motivation
	Folie 4: Math and Theory
	Folie 5: Code
	Folie 6: TPCS of Ne8+
	Folie 7: TPCS of Germanium ions
	Folie 8: TPCS in ionization dynamics
	Folie 9: Conclusion
	Folie 10: References
	Folie 11

