
Alexey A Petrov (WSU) 2021 Belle II Physics Week, 11/29-12/3 2021

Making	a	compelling	case	for	Snowmass	21

Frontier	for	Rare	Processes	and	Precision	Measurements

Alexey	A.	Petrov

Wayne	State	University	



Alexey A Petrov (WSU) 2021 Belle II Physics Week, 11/29-12/3 2021

What	is	Snowmass?
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The	Particle	Physics	Community	Planning	Exercise	(a.k.a.	“Snowmass”)	is	organized	by	the	
Division	of	Particles	and	Fields	(DPF)	of	the	American	Physical	Society.	


Snowmass	is	a	scientific	study.	It	provides	an	opportunity	for	the	entire	particle	physics	
community	to	come	together	to	identify	and	document	a	scientific	vision	for	the	future	of	
particle	physics	in	the	U.S.	and	its	international	partners.	Snowmass	will	define	the	most	
important	questions	for	the	field	of	particle	physics	and	identify	promising	opportunities	to	
address	them.


The	P5,	Particle	Physics	Project	Prioritization	Panel,	will	take	the	scientific	input	from	
Snowmass	and	develop	a	strategic	plan	for	U.S.	particle	physics	that	can	be	executed	over	a	
10	year	timescale,	in	the	context	of	a	20-year	global	vision	for	the	field.
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Snowmass	2021:	Frontiers

Community	Engagement	Frontier

Energy	Frontier

Frontier	in	Neutrino	Physics

Frontier	for	Rare	Processes	&	

																				Precision	Measurements

Cosmic	Frontier

Theory	Frontier

Underground	Facilities	&	

															Infrastructure	Frontier

Accelerator	Frontier

Instrumentation	Frontier

Computational	Frontier
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Frontier	for	Rare	Processes	and	Precision	Measurements
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https://snowmass21.org/rare/start
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Frontier	for	Rare	Processes	and	Precision	Measurements
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(Tom Blum/Peter Winter)

(Angelo Di Canto/Stefan Meinel)

(Evgueni Goudzovski/Emilie Passemar)

(Pavel Fileviez Perez/Andrea Pocar)

(Bertrand Echenard/Sacha Davidson)

(Mike Williams/Stefania Gori)

(Tomasz Skwarnicki/Richard Lebed)

https://snowmass21.org/rare/start
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Frontier	for	Rare	Processes	and	Precision	Measurements

“Table-top”	experiments
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(Tom Blum/Peter Winter)

(Angelo Di Canto/Stefan Meinel)

(Evgueni Goudzovski/Emilie Passemar)

(Pavel Fileviez Perez/Andrea Pocar)

(Bertrand Echenard/Sacha Davidson)

(Mike Williams/Stefania Gori)

(Tomasz Skwarnicki/Richard Lebed)

Accelerator-based	experiments

Frontier	summary:	searches	for	new	(rare)	phenomena	with	precision	measurements
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Community	input

Letters	of	Interest	(submission	period:	April	1,	2020	–	August	31,	2020) 
Letters	of	interest	allow	Snowmass	conveners	to	see	what	proposals	to	expect	and	to	encourage	the	
community	to	begin	studying	them.	They	helped	conveners	to	prepare	the	Snowmass	Planning	
Meeting	that	took	place	on	October	5	-	8,	2020	at	Fermilab	on	Zoom.	Letters	should	give	brief	
descriptions	of	the	proposal	and	cite	the	relevant	papers	to	study.	Instructions	for	submitting	letters	
are	available	at	https://snowmass21.org/loi.	Authors	of	the	letters	are	encouraged	to	submit	a	full	
writeup	for	their	work	as	a	contributed	paper.


Contributed	Papers	(submission	period:	April	1,	2020	–	March	31,	2022) 
Contributed	papers	will	be	part	of	the	Snowmass	proceedings.	They	may	include	white	papers	on	
specific	scientific	areas,	technical	articles	presenting	new	results	on	relevant	physics	topics,	and	
reasoned	expressions	of	physics	priorities,	including	those	related	to	community	involvement.	
These	papers	and	discussions	throughout	the	Snowmass	process	will	help	shape	the	long-term	
strategy	of	particle	physics	in	the	U.S.	Contributed	papers	will	remain	part	of	the	permanent	record	
of	Snowmass	2021.	Instructions	for	submitting	contributed	papers	are	available	at	https://
snowmass21.org/submissions/			(both	solicited	and	non-solicited)


Final	Product:	Snowmass	Report	(submission:	30	September	2022)

The	Town	Hall	meeting	was	held	in	response	to	Letters	of	Interest	(LOIs)	submitted	to	our	Frontier.	
It	offered	the	submitters	of	LOIs	a	chance	to	make	presentations	on	the	topic	of	their	LOIs.
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https://snowmass21.org/loi
https://snowmass21.org/submissions/
https://snowmass21.org/submissions/
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Letters	of	Interest	(LOIs)	

• 214	LOIs	submitted	to	RPF

– physics,	devices/experiments,	facilities

– example	distribution	for	RF3-5:

17

– wide	variety	of	LOIs	->	“on-point”	Contributed	Papers
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Snowmass	2021:	timeline

https://snowmass21.org/start

• Timeline:


31 August 2020:       Submission of Letters of Interest (LOIs)

End of March 2022:        Submission of Contributed Papers to arXiv

30 June 2022:           Preliminary reports of the Frontiers

     July 2022:            Community Summer Study meeting (UW Seattle)

30 September 2022: Final Reports    
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10	Frontiers
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Snowmass	2021:	timeline
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• Theoretical	Letter	of	Intent

The	Way:	idea	➡︎	LOI	➡︎	Contributed	Paper

• Experimental	Letter	of	Intent

14
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Mechanics	of	CP	submission

• Step	0:	LOI	submission	

– if	submitted:	good!

– if	NOT	submitted:	also	good!


• Step	1:	Contributed	paper	(CP)	decision

– inform	Frontier/Topical	Group	conveners	that	you	are	interested

– project	consolidation:	if	possible	(conveners	provide	contacts)

– CPs	based	on	physics	(if	possible):	trying	to	avoid	multitude	of	similar	CPs


• Step	2:	Contributed	paper	submission

– please	submit	your	paper	here:	https://snowmass21.org/submissions/

– submit	your	paper	to	arXiv
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https://snowmass21.org/submissions/
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What	do	we	expect	from	a	big	experiment	

• There	are,	technically,	no	rules	on	how	many	CPs	are	submitted	by	a	
large	experiment	such	as	Belle/Belle	II

– RF	does	provide	guidelines	


• RF:	a	single	white	paper	that	describes	the	detector/upgrades	and	
physics	program	relevant	to	our	frontier	would	be	useful	

– individual	topical	group	conveners	may	reach	out	about	specific	physics

– “main”	CP	should	describe	the	detector/upgrades,	the	key	performance	

assets	and	the	overall	physics	program	


• RF	TGs	worked	out	different	concepts	on	how	they	approach	CPs

– those	concepts	are	designed	to	best	suit	the	goals	that	each	TG	tries	to	

accomplish

– contributed	papers	are	due	at	the	end	of	March

– please	contact	the	TG	conveners	if	you	have	not	yet	done	so!	

12
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Frontier	for	Rare	Processes	and	Precision	Measurements
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(Tom Blum/Peter Winter)

(Angelo Di Canto/Stefan Meinel)

(Evgueni Goudzovski/Emilie Passemar)

(Pavel Fileviez Perez/Andrea Pocar)

(Bertrand Echenard/Sacha Davidson)

(Mike Williams/Stefania Gori)

(Tomasz Skwarnicki/Richard Lebed)

https://snowmass21.org/rare/start
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Individual	TG	approaches:	TG1	
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(Angelo Di Canto/Stefan Meinel)
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Individual	TG	approaches:	TG2	
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(Evgueni Goudzovski/Emilie Passemar)
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Individual	TG	approaches:	TG3	
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(Tom Blum/Peter Winter)
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Individual	TG	approaches:	TG4	
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(Pavel Fileviez Perez/Andrea Pocar)
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Individual	TG	approaches:	TG5	
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Individual	TG	approaches:	TG5	(cont)	
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(Bertrand Echenard/Sacha Davidson)

Altogether: 1 theory and 8-10 experimental CP
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Individual	TG	approaches:	TG6	
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Four main CPs built around Big Ideas (+ other contributed CPs)
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Individual	TG	approaches:	TG7	
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(Tomasz Skwarnicki/Richard Lebed)
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Frontier	meeting

2

https://indico.fnal.gov/event/51844/overview

https://indico.fnal.gov/event/51844/overview
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Things	to	take	home

• Community	contributions	are	important

– what	opportunities	are	out	there?	what	experiment(s)	can	best	study	

them?	how	will	it	advance	our	understanding	of	Nature?


• If	you	plan	to	contribute,	the	time	is	now

– contact	us	(Alexey,	Bob,	Marina)	and	TG	conveners	asap


• Step	1:	Contributed	paper	(CP)	decision

– inform	Frontier/Topical	Group	conveners	that	you	are	interested

– project	consolidation:	if	possible	(conveners	provide	contacts)


• Step	2:	Contributed	paper	submission

– please	submit	your	paper	here:	https://snowmass21.org/submissions/

– submit	your	paper	to	arXiv
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https://snowmass21.org/submissions/
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Introduction:	a	bit	of	history…

• Before	1982:	studies	of	future	directions	were	done	at	large	labs	to	
address	problems	often	specific	to	those	labs

• Working	out	a	unified	strategy	might	be	prudent
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Introduction:	a	bit	of	history…

• New		departure	for	particle	physics:	
DPF	of	APS	commissions	a	“Summer	
Study	on	Elementary	Particle	Physics	
and	Future	Facilities”

– Snowmass	(CO),	June	28-	July	16,	1982	


• Purpose:	“to	assess	the	future	of	
elementary	particle	physics,	to	
explore	the	limits	of	our	
technological	capabilities,	and	to	
consider	the	nature	of	future	major	
facilities	for	particle	physics	in	the	
U.S.”


• “…the	future	of	our	field	from	the	
point	of	view	of	of	the	best	overall	
national	program”	(Charles	Baltay)

Snowmass	Village,	CO
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Introduction:	a	bit	of	history…

• “Summer	Study	on	Elementary	Particle	
Physics	and	Future	Facilities”

– Snowmass	(CO):	June	28-	July	16,	1982	


– approximately	150	participants


• …


• “2001	DPF/DPB	Summer	Study	on	the	
Future	of	Particle	Physics”

– Snowmass	(CO):	30	June-21	July,	2001	


– approximately	1200	participants


• “2013	Community	Summer	Study:	
Snowmass	on	the	Mississippi”

– New	Model:	pre-work+meetings


– Univ.	of	Minnesota	(MN):	29	July-6	Aug	2013


– approximately	700	participants

Snowmass	Village,	CO

Univ.	of	Minnesota
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Introduction:	a	bit	of	history…

Young-Kee	Kim	(U	of	Chicago)
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Snowmass	2021:	advisory	group


