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atomic	unit	of	intensity	

proton	

electron	

3.5×1016	W/cm2	



chirped	pulse	amplification	



rescattering	



HHG	with	two-color,	counter-rotating	fields	



two-color	co-rotating	fields	
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two-color	counter-rotating	fields	
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simple	returning	trajectory	

2:1						counter-rotating						2ω:ω	



classical	ensemble	approach	
1	atom	
10	fsec	

1000	atoms	

softened	Coulombic	potential	



helium	ionization	yield	curves	

400	nm	

800	nm	
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0.8:1	

Chaloupka	&	Hickstein,	Physical	Review	Letters	(April	2016)	

105	runs/point	
1.4×106	runs/curve	
9.8×106	runs	total	



high-performance	computing	cluster	

Intel Xeon ES-2620
v3 2.4 GHz

15 NODES
12 CORES/NODE

GFORTRAN

 MESSAGE PASSING
INTERFACE (MPI)



double	ionization	yield	

2×105	runs/point	
107	runs/ratio	

1.2×109	runs	total	



double	ionization	rescattering	timing	
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1016	W/cm2	

3.6×108	runs	total	
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amplitude	ratio	
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double	ionization	(co-rotating	fields)	

100Å

50Å

1016 W/cm2

1.9×109 runs total 20Å

120Å



thank	you!	


