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We introduce a novel in-situ strong field ionization tomography approach for 

characterizing the spatial density distribution of gas jets. We show that for typical 

intensities in high harmonic generation experiments, the strong field ionization mechanism 

used in our approach provides an improvement in the resolution close to factor of two 

(resolving about eight times smaller voxel volume), as compared with linear/single-photon 

imaging modalities. We find, that while the depth of scan in linear tomography is limited 

by resolution loss due to the divergence of the driving laser beam, in the proposed approach 

the depth of focus is localized due to the inherent physical nature of strong-field interaction 

and discuss implications of these findings. We explore key aspects of the proposed 

approach and compare it with commonly used single- and multi-photon imaging 

mechanisms.  

Our approach is fully compatible with typical HHG and other strong-field experimental 

set-ups and it will allow simple yet robust gas jet density mapping in all those 

measurements. Attosecond science has long been restricted to spatially averaged 

measurements that obscure single molecule response to the strong field. Spatial mapping 

of the generating medium's density along with measurements of spectrally resolved 

wavefronts and complete space-time reconstruction of attosecond pulses will pave the way 

toward much greater experimental accuracy in attosecond science. 

However, the quest for accurate spatial density characterization of gas jets goes far 

beyond attosecond science as is 

also important for inertial 

confinement fusion (ICF), x-ray 

sources, laser particle 

acceleration (LPA), cold 

chemistry and other fields in 

both science and engineering. 

Whereas, until now, only linear 

tomography modalities were up 

to the task, our novel approach 

can be easily transferred to all 

these fields. 

 

 

Figure: Schematic of the experimental setup. Scientific Reports 7.1 (2017): 6905. 

 



 

 

 

 

 

 

 


