
24/06/2024 

1 

UNIT XIX 

LASER ASSISTED 

PHOTOIONIZATION 

EMISSION 

Diego Arbó 

diego.arbo@uba.ar 

1st  Semester 2024, Buenos Aires,  Argentina 

 

NIR        XUV k 

Atom 

Linearly polarized in the same direction 

SEMICLASSICAL MODEL 



24/06/2024 

2 

NIR ionization yields photoelectrons near threshold,  whereas XUV 

ionization is about E = nwX-IP .  Thus, we can separate XUV and NIR 

ionization in the energy domain easily.  Therefore we exclude NIR ionization. 

Gramajo’s thesis 
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Streaking regime 

Sideband regime 

We solve using the Saddle point approximation:  

The emission velocity to the continuum is different from zero. 
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Laser assisted photoionization emission 
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Saddle point approximation: 

Exercise 16: Considering the relation between the measured angle q and 

the ejection angle without IR, qi: ( )sin
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prove that: 
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Diffraction 
grating in the 
time domain 

(1) (2):  accumulated action between  and r rS t t

A. Gramajo et al, J. Physics B 51, 055603 (2018). 

2( ) cos along the forward direction
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intracycle: 

n X L p pn I U w w    position of sidebands B(k) intercycle: 

Hydrogen atom 

N=2 
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Comparisson of semiclassical model with quantum results 

Hydrogen atom, wX = 1.5, wL = 0.057, N = 2 

Study of LAPE as a function of the relative phase 
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Ionization of hydrogen 

Emission along the polarization axis 

Intracycle pattern 

 Energy distribution vs. laser intensity 

Hydrogen atom, wX = 1.5, wL = 0.057, N = 1 
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Energy distribution vs. delay time 

Soft photon approximation 

Semiclassical model 

Strong field approximation 

Time dependent Schrödinger equation 

Hydrogen atom, wX = 1.5, wL = 0.057, N = 1 
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Perpendicular emission 
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Laser assisted XUV ionization of Ar 
NIR 800 nm, IL = 14 TW/cm2  and its 19th harmonic 

tX = 5 TL 

TDSE 

SFA 

tX = TL 

TDSE 

SFA 

Theory (TDSE) Experiment (MBI) 

J. Hummert et al, Jour. Phys. B 53, 154003 (2020) Average over the focal volume 

NIR 800 nm, IL = 14 TW/cm2  and its 19th harmonic 


