
 
 

 

   
 

 
 

PhD thesis project 

Theoretical	investigation	of	finite-temperature	
spin	dynamics 

_______________________________________________________	
	
General	Scope:		
Computer	simulations	play	an	increasingly	important	role	in	scientific	research.	The	Monte	Carlo	
methods	developed	 in	 the	past	50	years	have	 revolutionized	 the	 field	of	 Statistical	Mechanics.	
Initially	used	to	study	simple	spin	models,	the	modern	Monte	Carlo	techniques	can	now	be	applied	
to	realistic	magnetic	models.	The	focus	of	this	project	is	on	the	family	of	quasi	two-dimensional	
Van	der	Waals	magnets	that	are	currently	of	great	interest	for	spintronic	applications.	Because	of	
their	existence	in	a	few	atomic	layers	form,	these	materials	are	also	of	great	fundamental	interest	
as	examples	of	 ideal	 two	dimensional	spin	systems.	Another	 interesting	magnetic	system	to	be	
considered	is	a	ferrimagnet	in	the	vicinity	of	its	compensation	point,	where	new	spin	dynamical	
properties	resembling	both		ferro	and	antiferromagnets	are	expected	to	arise.	
	
PhD	Subject:		
Theoretical	 understanding	 and	 modelling	 of	 spin	 dynamics	 is	 a	 long-standing	 problem	 in	
magnetism	with	direct	relevance	to	a	wide	range	of	fundamental	studies	performed	on	neutron	
and	synchrotron	facilities	as	well	as	to	spintronics	applications.	This	PhD	project	will	be	devoted	
to	combined	and	numerical	and	analytical	investigation	of	selected	topical	problems	in	the	field	of	
spin	 dynamics.	 Specifically,	 the	main	 focus	will	 be	 on	 numerical	 simulations	 of	 the	 dynamical	
properties	 of	 magnetic	 systems	 at	 finite	 temperatures.	 The	 spin-precession	 equations	 for	
individual	spins	will	be	solved	numerically	on	finite	lattices	and	combined	with	the	Monte	Carlo	
calculations.	This	will	allow	us	to	study	dynamic	properties	at	arbitrary	temperatures	above	and	
below	possible	magnetic	transitions.	Specific	physical	problems	to	be	addressed	in	the	framework		
of	this	approach	are	(i)	emergence	of	high-energy	“ghost”	magnons	in	the	paramagnetic	state	of	
layered	magnetic	systems	and	(ii)	evolution	of	magnon	dispersion	across	the	compensation	point	
in	ferrimagnets.	
	
Objectives:		

• Monte Carlo simulations of equilibrium thermodynamics and phase diagrams for selected 
spintronics materials	

• Temperature evolution of spin dynamics in low-dimensional magnets 
• Spin dynamics of ferrimagnets near the compensation point 

Required	Skills:		
• Master level courses  in solid-state physics and magnetism 
• Interest or experience with numerical methods in physics 

Laboratory:		PHELIQS, CEA	

PhD	Supervisor:		
• Mike Zhitomirsky, mike.zhitomirsky@cea.fr 

 


