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Project	Description	
(with	image,	if	
applicable)	

This	is	a	phase‐field	modeling	project,	which	aims	at	predicting	and	take	
advantage	of	the	3‐dimensional	microstructures	that	evolves	when	an	alloy	
with	an	immiscible	composition	phase	transforms.	Our	prime	interest	is	
different	types	of	transition	metal	nitrides,	which	are	used	as	superhard	
coatings.	The	nanostructure	that	evolves	in	these	materials	is	complex	and	
strongly	affects	the	macroscopic	properties	of	the	material.	
Our	goal	is	to	bridge	the	phenomenological	phase‐field	approach	closer	to	the	
microscopic	ab	initio	simulation	of	transition	metal	nitrides.	
You	will	be	working	with	developing	existing	supercomputer	phase	field	code	
and	perform	calculations.	You	will	also	be	working	with	ab	initio	approaches	
and	experimental	techniques	to	obtain	relevant	input	data	for	the	phase	field	
simulations.	Different	experimental	techniques	such	as	tomography	based	
approaches	(e.g.	atom	probe	tomography)	will	be	used	to	verify	your	
calculations.	
You	will	be	part	of	a	strong	research	team	working	on	many	different	aspects	
of	microstructure	evolution,	which	will	give	you	the	opportunity	to	gain	
knowledge	also	on	aspects	outside	your	project.	
Besides	doing	research	you	must	fulfill	the	course	requirements	imposed	by	
Linköping	University,	Saarland	University,	and	DocMase.	
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Requirements	of	the	
candidates	/	
Requirements	during	
the	doctoral	
programme	(courses,	
seminars,	etc.)	

A	solid	background	in	Material	Science	and/or	Solid	State	Physics	is	required.	
In	order	to	graduate	from	the	program	the	student	must	fulfil	all	
requirements	for	a	PhD	at	both	Linköping	University	and		Universität	des	
Saarlandes.	PhD	duration	should	be		4	years,	the	actual	duration	depends	on	
achievements.	90	ECTS	course	credits	must	be	completed	before	graduation	
among	which	a	maximum	of	30	ECTS	can	be	accounted	for	by	courses	taken	
during	the	Master	studies	on	advanced	level	if	the	supervisor	approves	their	
relevance.	The	remaining	ECTS	course	credits	must	be	completed	through	
additional	course	work.	
You	should	go	to	international	conferences	and	present	your	work	and	
publish	your	findings	in	international	peer‐reviewed	archive	journals.	


