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Parma,	April	5th,	2018	
	
TO	WHOM	IT	MAY	CONCERN	
	
I	am	writing	this	letter	in	support	of	the	application	of	Michele	Pizzardo	for	a	PhD	position	at	your	
institute.	
Together	with	Sabino	Matarrese,	I	was	the	supervisor	of	Michele’s	master	thesis	in	Physics	at	the	
University	of	Padova,	that	he	defended	in	December	2016.	During	this	work,	he	studied	the	
evolution	of	the	Large	Scale	Structure	(LSS)	of	the	Universe.	In	particular,	he	considered	various	
analytical	and	semi-analytical	methods	to	solve	the	equations	that	govern	the	process	of	structure	
formation	beyond	linear	theory.	Thanks	to	their	flexibility	and	computational	lightness,	these	
methods	are	seen	as	a	complementary	approach	to	numerical	N-body	simulations,	particularly	
useful	if	one	has	to	compare	present	and	future	data	with	a	large	spectrum	of	theoretical	models.	
As	Michele	will	surely	describe	in	more	detail	in	his	application	letter,	the	main	focus	and	results	of	
his	work	were	the	characterization	of	the	dependence	of	the	nonlinear	matter	power	spectrum	on	
a	set	of	cosmological	parameters,	by	using	linear	response	theory	as	a	theoretical	tool.	Moreover,	
he	studied	how	enforcing	the	(Galilean)	symmetry	of	the	problem	on	the	various	approximation	
methods	avoids	spurious	effects	which	were	not	taken	into	account	in	most	of	the	previous	
literature.	Both	these	results	are	very	interesting,	and	worth	while	future	work	aiming	at	a	
publication.		
Michele	did	a	lot	of	work	in	almost	total	independence,	both	in	studying	a	subject	which	was	
largely	new	to	him,	and	in	figuring	out	the	best	strategies	to	deal	with	the	problems	that	Prof.	
Matarrese	and	I	had	given	him.	I	was	positively	surprised	by	his	spirit	of	initiative:	he	is	very	good	
in	working	alone,	but	at	the	same	time	he	enjoys	discussions	and	is	very	solid	in	supporting	his	
own	point	of	views.	He	is	very	accurate	and	reliable	in	computations	and	has	also	good	numerical	
skills.	He	has	strong	backgrounds	in	Cosmology,	Field	Theory,	and	Theoretical	Physics	in	general.	
Compared	to	students	of	his	same	age	and	experience,	I	would	certainly	rate	Michele	among	the	
best	10%	of	those	with	whom	I	had	interactions	in	the	last	10	years.	For	these	reasons	I	have	no	
doubts	that	he	will	be	an	excellent	postgraduate	student	which	would	give	its	best	in	a	stimulating	
environment,	and	have	no	hesitation	in	recommending	him	for	such	a	position.	
	
Best	regards,	
Massimo	Pietroni	
	
	
	

The Standard Model of the strong and electroweak interactions 
(SM) together with Einstein’s general relativity (GR) is a very 
successful theory, which is able to explain all known interactions 
between the observed particles, including the recently 
discovered Higgs boson. There is, however, no doubt that both 
the SM and GR have to be extended. I will review some of the 
most important arguments that show the necessity of extending 
these standard paradigms and mention some extensions. I will 
also discuss what I think is a successful strategy in guessing the 
right path to go beyond such standard theory.


