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Accelerators	@	DESY	and	SLAC	
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N2O ! N2 +O
A = 6.1"1014  s#1

$ ! A#1 = 1.6 "10#15  s
1.6 femtosecond
S. A. Arrehnius, Z. Phys. Chem. 4, 96 (1889)S. A. Arrehnius, Z. Phys. Chem. 4, 96 (1889)
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Time	resolved	measurements	of	dynamics	
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Wginer	function	

ZL,	S.	Gyawali,	A.	Ischenko,	S.	Hayes,	R.	J.	D.	Miller,	submit	to	ACS	Photonics	(2019)	
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XFEL:-	X-ray	Free	Electron	Lasers	(GeV	electrons)	
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ÊA
(+ ) = â1se

iksrA1 + â2se
iksrA2

ÊB
(+ ) = â1ie

ikirB1 + â2ie
ikirB2

GAB = Tr ÊA
(! )ÊB

(! )ÊB
(+ )ÊA

(+ )"̂#$ %&

! eiksrA1+ikirB1 + eiksrA2+ikirB2
2

Due to entanglement, we have
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(! )ÊB
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Max	von	Laue’s	original	experiment	

ZL,	Anton	Classen,	et	al.	arXiv	(2016);	Europhys.	Lett.	(2017)		
Anton	Classen,	Kartik	Ayyer,	Henry	Chapman	et	al.	PRL	(2017)	

Eckert,	Ann.	Phys.	‘12	
	
Background-free	-	different	wavelength	
Superresolving	-	covering	larger	Ewald		
Sphere	(two	photon	wave	vec.	q=k1-k2	)	
Free	of	wave-front	distortion	
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XFEL	pump	of	solid	state	materials		
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Warm	dense	matter:-	between	solid	and	plasma	
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Hybrid	model	
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Ab	initio	simulation:-	X-ray	creation	of	WDM	
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Hybrid	model	
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XTANT:	X-ray-induced	Thermal	And	Nonthermal	Transitions	

Tight	binding	
(wave	functions,	
band	structure,	
atomic	forces)	

Boltzmann	
collision	integral	
(nonadiabatic	
electron-ion	
coupling)	

Molecular	
dynamics	(atomic	

motion)	

Rate	equations	
(valence	and	

conduction	band	
electrons)	

Monte	Carlo	
(photons,	high-
energy	electrons,	

core	holes)	

XTANT	Model	
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Simulation	of	X-ray	damage	to	solids	
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Accurate	prediction	of	phase	transition	@	high	X-ray	dose	
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Optical	characterization	of	phase	transition	

V. Tkacheko, N. Medvedev, ZL, P. Piekarz, B. Ziaja, Phys. Rev. B 93, 144101 (2016)	
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Silicon damaging threshold in terms of incoming photon fluence 	

corresponding to absorbed dose of 0.6 and 0.9 eV/atom	
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N. Medvedev, ZL, B. Ziaja, Phys. Rev. B 91, 054113 (2015)	

Application	to	semiconductor	detector	engineering	
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Theory	is	when	you	know	everything	but	
nothing	works.	

	
Experiment	is	when	everything	works	

but	no	one	knows	why.	
	

In	our	lab	rules	the	perfect	combination	
of	theory	and	experiment:	

	
Nothing	works	and	no	one	knows	why.	

Theory	and	Experiment	
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