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We have discovered BISER (Burst Intensification by Singularity Emitting Radiation) in underdense 

laser plasma [1-3], Fig. 1. BISER produces ultra-bright, spatially and temporally coherent, tightly-

focusable x-ray emission from singularities of a multi-stream plasma flow driven by multi-TW 

femtosecond lasers. We have validated the BISER mechanism by direct imaging of point-like x-ray 

sources, high-resolution spectra and dedicated numerical simulations [3]. 

 

Here we demonstrate BISER control using shocks in supersonic gas jets. The experiments have been 

performed with the upgraded J-KAREN-P laser [4-5]. We have significantly reduced source position 

jitter and achieved important breakthrough in the coherent x-ray source performance: enhanced the 

photon yield by an order of magnitude resulting in up to 1 µJ pulse (1011 photons) in the 60-100 eV 

spectral range within a 10-2 sr acceptance angle, and extended BISER to the keV spectral region. 
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Fig. 1. BISER. (a) Spectrum, experiment; the inset shows setup [1,2]. (b) BISER 

concept [3]. (c) PIC simulation showing double point-like x-ray source along 

polarization [3]. (d) Model validation: Direct imaging of double point-like x-ray 

source in experiment [3]. (e) Attosecond BISER pulse from PIC simulation and 

comparison with experiment bandwidth limit [3]. 
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