
RD_MUCOL
Preparazione incontro con	referee	INFN	@	inizio giugno

13	maggio 2021

Dal	2021:			RD_MUCOL	(@	CSN1)				~17.5	FTE	/	90	fis/ing in		13	sezioni
Attività in	progetti EU:	aMUSE,	I.FAST,	AIDAinnova +	altri in	preparazione
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• Grande	attività a	livello internazionale
• Incontro con	il Presidente e	GE	@	8	aprile
• Attività Milestones	2021
• Piani 2022		



• CERN	Medium	Term	Plan	2021-2025	- dedicated	budget	line	– 2MCHF/year
mainly	to	cover	machine	up	to	MDI	activities:	(5	FTE	staff,	6	fellows,	4	students,	1	associate)/year

• International	Design	Study	based	at	CERN	èMoC ready	to	be	signed
the	project	encompasses	physics,	machine,	detector	and	Machine	Detector	Interface

• European	LDG	Accelerator	R&D	Roadmap		by	end	2021
dedicated	Muon	Beams	Panel		- but	also	High	field	magnets,	RF	and	ERL

• European	ECFA	Detector	R&D	Roadmap					by	end	2021
Muon	collider	@	10	TeV is	considered	as	one	of	the	targeted	facilities	emerging	from	the	EPPSU

• US	SnowMass Muon	Collider	Forum												since		2021
share	ideas	and	studies	across	frontiers	

• Snowmass/P5	process	in	the	US													by	spring	2023
Many	LoI presented	– White	papers	due	by	March	2022

Contesto internazionale
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European	Accelerator	R&D	Roadmap
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Muon	Beam	Panel
Community	Meeting	May	20-21:

https://indico.cern.ch/event/1030726/

RF
Magnets

High-energy	complex
Muon	production	and	cooling

Proton	complex
Beam	Dynamics

Radiation	protection	and	other	technol.
MDI

Synergies
Test	facilities



First	Community	Meeting		@	Maggio

• Goal	is	to	identify	what	is	required	to	scientifically	justify	the	
approval	of	the	demonstrator	and	what	the	scope	of	the	
demonstrator	should	be.	

• Propose	realistic	but	ambitious	targets	for	the	performance	goals	
of	the	different	collider	systems.	In	particular	what	could	be	
demonstrated	in	a	test	facility	starting	in	5	years,	as	well	what	
one	can	anticipated	to	be	available	in	15-20	years	(i.e.	for	the	first	
collider	stage)	and	in	30-40	years	(for	an	energy	upgrade).	

• A	tentative	scope	of	the	test	facility	will	also	be	discussed.	
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European	Detector	R&D	Roadmap
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https://indico.cern.ch/event/957057/

• Symposia	completed	
è Recorded

• Questions	on:
ü Dose/fluence
ü Trigger

• May	25	meeting:
Each	TF	reports	including	
draft	outline	of	the	chapter	
(at	least	bulleted	text)	
assuming	15	pages	with	pre-
agreed	format.	Discussion	of	
overlaps	and	gaps.
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X

SnowMass
Muon	Collider	Forum

https://indico.fnal.gov/category/1267/
May	19,	MDI



Situazione attuale
• Collaborazione internazionale basata al	CERN	

è Design	Study	progetta una facility	con	sito @	CERN
• Lavoro Design	Study	suddiviso in	WP	

– Distribuzione impegni come	input	al	Collaboration	Board	è Addenda	al	MoC

è forte	connesssione con	preparazione Roadmap	– Muon	Panel
– Discussione e	assegnazione attività da	cofinanziare su prossimi progetti EU	-Design	

Study	è riunione 12/4:	test	facility	o	parti cruciali della macchina
– Stakeholders	meeting (7	giugno tbc)per	discutere contributi e	impegno

• Si	parla di	test	facilities	e	di	dimostratoreè certamente necessario dimostrare
alcuni stadi di	muon	cooling	(finale?)	e	farlo al	CERN
– Si	prevede un	programma di	studi di	prototipi in	parallelo
– Piani finanziari diversi a	seconda del	livello di	preparazione della test	facility:

• Definizione dello scopo:	CDR,	TDR,	…
• Preparazione hardware	necessario (test	RF,	disegno magneti,	…)	

– Sinergie da	esplorare:	ad	es.	con	ESS,	nuSTORM/ENUBET

• Workshop	Physics&Detectors 2-4	giugno organizzato da	
D.Lucchesi&A.Wulzer ++	per	coordinare al	meglio
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Attività in	corso
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Piani per	il 2022	e	oltre

• Studi di	fisica
• Full	simulation:	Higgs	et	al			e	detector	
• Detector	R&D	
• MDI
• Bersagli
• Cristalli
• LEMMA	test	beam

Magneti da	confermare
Altro?

• …..

• …

• EU	Project	test	facility



Long	Term	Timeline
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Milestones	2021
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31-08-2021 Sottomissione White	Papers	SnowMass 2021	– contributi originali

==> SnowMass in	ritardo di	1	anno	- potremmo sostituire con	report	roadmap		

31-10-2021 Messa a	punto simulazione MDI	– test	 ottica MAP	@	3	TeV per	produzione fondi di	macchina

==>	penso vada bene	ma	per	favore confermate

30-11-2021 Studi preliminari su prototipi sensori RSD	per	tracciatore dedicato ==>	da	verificare meglio

15-12-2021 Prime	misure prototipo calorimetro a	cristalli e	ricerca di	nuovi materiali ==>	in	corso

15-12-2021 Messa punto test	in	laboratorio e	misure su diverse	tipologie di	bersagli ==>	in	corso

15-12- 2021 Completamento costruzione componenti per	test	beam	LEMMA ==>	in	corso – confermato?	

15-12-2021 Produzione di	bersagli cristallini e	cristalli per	manipolazione bunch	muoni ==>	in	corso

15-12-2021				Articolo sottomesso su studi HH->bbbb @	3	TeV con	full	simulation

==>	abstract	sottomesso a	EPS



extras
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Please	subscribe	at	the	
CERN	e-group	“muoncollider”:

MUONCOLLIDER-DETECTOR-PHYSICS
MUST-phydet@cern.ch

MUONCOLLIDER-FACILITY
MUST-mac@cern.ch

• CERN	website
https://muoncollider.web.cern.ch/

• INFN	Confluence	website:	full	simulation	
https://confluence.infn.it/display/muoncollider

• International	Design	Study		Indico	@	CERN			
https://indico.cern.ch/category/11818/

• Muon	Collider	SnowMass	Forum	USA	
https://indico.fnal.gov/event/47038/
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Overwhelming	physics	potential:
• Precision	measures
• Discovery	searches	
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Energy	Efficiency	of	Future	Colliders
https://doi.org/10.1038/s41567-020-01130-x

Challenging	Machine	Design:		
• Key	issues/risks
• R&D	plan	- synergies

ASSUMPTION/IP
ℒ =	(ECM/10TeV)2 ×	10	ab−1

@		3	TeV ~				 1		ab−1 5	years

@	10	TeV ~		10		ab−1 5	years

@	14	TeV ~		20 ab−1 5	years			  

Proton	driver	production
Baseline	@	International	Design	Study
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