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22	anni	di	LHCb!	
•  Era	ben	noto	che	la	sezione	d’urto	di	produzione	di	B	a	LHC	sarebbe	stata	grande.	Al	Workshop	di	Evian	del	1992	

vengono	presentate	3	proposte	di	esperimento	dedicate	alla	fisica	del	B	a	LHC:	due	per	esperimenL	a	fixed-target	
(LHB	e	GAJET)	e	una	che	proponeva	di	uLlizzare	uno	speTrometro	in	avanL	operante	in	collider-mode	(COBEX)	

•  LHCC	suggerisce	ai	proponenL	di	presentare	una	proposta	comune	per	un	esperimento	operante	in	collider-mode	
per	sfruTare	la	grande	sezione	d’urto	di	produzione	di	b	e	dotato	di	una	convincente	strategia	di	trigger	

•  La	leTera	di	intenL	di	LHCb	viene	soTomessa	a	LHCC	nel	1995,	“to	build	a	forward	collider	detector	dedicated	to	
the	study	of	CP	viola5on	and	other	rare	phenomena	in	the	decays	of	Beauty	par5cles”	

•  L’esperimento	viene	finalmente	approvato	nel	1998	e	il	design	dell’apparato	viene	finalizzato	nel	2003.	Dopo	
freneLci	anni	di	costruzione	e	commissioning		LHCb	comincia	a	prendere	daL	il	23	novembre	2009	
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LHCb:	CaraTerisLche 		
•  LHCb	è	un	F-GPD	(Forward	General-Purpose	Detector)	

•  SpeTrometro	in	avanL,	acceTanza	2<η<5,	4%	dell’angolo	
solido	

•  Riesce	a	sfruTare	il	40%	della	sezione	d’urto	di	produzione	
di	quark	pesanL	

•  Capacità	di	fare	misure	di	precisione	nel	seTore	della	
beauty	e	del	charm:	
–  Δp/p	=	0.35%	@	5	GeV/c	÷	0.55%	@	100	GeV/c	
–  20	μm	di	risoluzione	del	parametro	di	impaTo	per	tracce	ad	alto	pt	
–  Risoluzione	sul	decay	Lme	di	45	fs	(Bs	à	Ds	π)	
–  Opera	a	luminosità	istantanea	costante	di	4E+32	cm-2s-1	
–  Trigger	mulL-livello	ad	alLssima	efficienza,	otmizzato	per	staL	

finali	adronici	e	leptonici	
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L’apparato	sperimentale	
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VELO	
•  88	silicon	sensors,	300	μm	thick,	n-on-n	

technology	

•  Sensors	close	around	beam	during	data	
taking,	down	to	8.1	mm	from	it	

•  Working	in	secondary	vacuum,	separated	by	
accelerator	vacuum	by	RF	foils	

•  EvaporaLve	CO2	cooling	
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Tracking	system	
Various	tracking	staLons	(Si	
microstrips,	straw	tubes)	and	
dipolar	magneLc	field	of	4	Tm	
provide:	

–  Excellent	mass	resoluLon	
–  World’s	best	mass	measurements	
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RICH	
2	RICH	detectors	in	LHCb	
	
Cherenkov	light	readout	by	photon	detectors	located	outside	geometrical	
acceptance	
	
Hybrid	Photon	Detectors	(HPDs)	readout	with	embedded	1	MHz	R/O	ASIC	
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Calorimeter	and	Muon	System	
•  Calorimeter	

–  4	subsystems	(PS,	SPD,	ECAL,	
HCAL)	

–  ScinLllaLng	Lles	+	lead	(SPD,	
PS,	ECAL)	or	iron	(HCAL)	

–  Light	collecLon	via	WLS	
fibers	

–  Provide	input	to	high	Et	low	
level	trigger	

•  Muon	StaLons	
–  5	muon	staLons	separated	

by	20λi-thick	iron	filters	
–  ProjecLve	geometry	
–  MWPC	&	Triple-GEM	
–  CF4-based	gas	mixture	
–  Provide	input	to	high	pt	low	

level	muon	trigger	
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L0-trigger	&	HLT	
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Muon	System:	CA,	FE,	FI,	LNF,	RM1,	RM2	
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RICH:	GE,	MIB		
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DAQ:	BO	
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La	presa	daL	2017	
•  Running	at	μ	=	1.1	(like	in	2015	&	2016),	and	Linst=	4.4	x	1032cm-2s-1	
	
•  Since	August	running	at	slightly	lower	luminosity	(problem	in	LHC	@16L2)	

•  All	subsystem	performing	like	a	Swiss	watch!	

•  LHCb	global	efficiency	slightly	above	90%	-	as	in	the	past	

•  On	07SEP17	09:39,	crossed	the	threshold	of	6}-1	recorded	by	LHCb,	and	on	
02OCT17	23:33,	1}-1	recorded	by	LHCb	in	2017	
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Highlights	di	fisica	
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Bs→μμ	with	Run2	data	
•  Analysis	performed	with	using	the	full	Run1	dataset	+	1.4	}-1	of	Run2	

•  First	observaLon	of	Bsàµµ	from	a	single	experiment	

•  Also	first	measurement	of	effecLve	Bsàµµ	lifeLme,	with	sLll	quite	
large	uncertainty,	but	important	proof	of	concept	opening	the	
avenue	of	precision	measurements	
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γ	from	B±	à	(D*0	à	D0	π0/γ)K±	
•  Data	set:	Run	1	(3	}-1)	+	Run	2	(2	}-1)	
•  Challenging	because	of	low	efficiencies	(εγ	~	20%,		επ0	~	4%)	
•  Use	only	a	parLal	reconstrucLon	of	D*!	

•  In	combinaLon	with:		

			è	Most	precise	measurement	of	γ	to	date!	
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•  Compare	γ	measured	in	tree-level	diagram	with	
the	value	inferred	from	indirect	global	fits	(loops)	

•  Does	the	unitarity	triangle	close?	



CPV	in	B0	à	(cc)Ks0		
•  Decay-Lme-dependent	CP	

violaLon	in	B0	à	J/Ψ	(e+e-)	Ks0	
and	B0	à	Ψ(2s)	(μ+μ-)	Ks0	

•  Data	sample:	1.0	}-1	(7	TeV)	+	2.0	
}-1	(8	TeV)		

•  Working	to	include	Run2	dataset	
in	the	analysis		
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Legacy	φs	result	from	Run1	
•  LHCb	measured	φs	from	Run1	with	

BsàJ/ψKK	(and	BsàJ/ψππ)	already	
some	Lme	ago,	but	the	measurement	
only	included	the	KK	system	around	the	
φ(1020)	mass	

•  There	is	non	negligible	staLsLcs	for	
mKK>1.05	GeV/c2	

•  Quite	challenging	to	include	it,	as	a	
decay-	Lme	dependent	amplitude	
analysis	is	involved	

•  Using	all	available	Run1	analysis	

•  Now	working	on	the	update	with	Run2	
data	
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Lepton	Flavor	Universality:	R(K*)	
•  New	measurement	with	B0àK*0l+l- in	two	bins	

of	q2	

•  Performed	using	a	double	raLo	to	minimize	
systemaLc	uncertainLes	

•  Working	to	include	Run2	data	–	expected	to	
reduce	uncertainLes	by	a	factor	2	

LHCb	-	Piano	Triennale,	Cagliari,	13OCT17	 A.	Cardini	/	INFN	Cagliari	 20	
JHEP	08	(2017)	055	

2.1	–	2.3	standard	deviaLons	from	the	Standard	Model	

2.4	–	2.5	standard	deviaLons	from	the	Standard	Model	



Lepton	Flavor	Universality:	R(D*)	
•  In	SM	amplitudes	for	processes	involving	

e,	μ	and	τ	must	be	idenLcal	up	to	effects	
depending	on	the	lepton	masses	

•  Dataset:	3	}-1	(Run1)	

	

•  Possible	to	reconstruct	taus	decaying	to	3	
pions	in	the	LHCb	environment	

•  Started	exploring	the	generalizaLon	of	the	
R(D*)	to	the	Bc	sector,	R(J/Ψ)	

•  Preliminary	result	available,	2σ	from	SM	

•  Excellent	future	perspecLve	using	Run2	
data	
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ObservaLon	of	5	new	Ωc	excited	states	

•  Only	Ωc	ground	states	(JP	=	1/2+	and	3/2+)	were	
known	Lll	now	

•  Ξc	(àpK-π+)	combined	
with	opposite	sign	kaons	looking	at	the	
invariant	mass	

•  5	new	narrow	states	observed	in	one	shot!		
	
•  (Most	likely	a	record	for	the	number	of	narrow	

states	found	in	a	single	analysis)	

•  Resonances	quantum	numbers	measurement	
underway	
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First	observaLon	of	the	Ξcc++	
•  Doubly-charmed	baryons	predicted	by	quark	model	
•  ObservaLon	of	Ξcc+	claimed	by	SELEX	but	not	seen	by	BaBar,	FOCUS,	Belle	and	LHCb	
•  Search	for	Ξcc++	à	Λc

+	K-	π+	π-	

•  Data	sample:	2}-1	(8	TeV)	and	2}-1	(13	TeV)	

	

•  Large	signals	found:	7.6σ	(2012)	and	12.9σ	(2016)		
•  LifeLme	measurement	in	progress	
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AnL-p	producLon	in	pHe	
•  Measurement	moLvated	by	the	

need	to	understand	energy	
dependence	of	p	component	from	
cosmic	rays	in	space	

•  TheoreLcal	uncertainLes	are	
limited	by	precise	knowledge	of	
cross	secLon	for	basic	processes	in	
the	interstellar	medium,	like	those	
arising	from	pHe	collisions	(orange	
band)	

•  LHCb	can	effecLvely	exploit	the	
SMOG	system	for	relevant	
measurements	in	this	sector	

•  Absolute	cross-secLon	difficult	to	
measure	because	it	is	difficult	to	
know	precisely	the	luminosity	à	
exploit	well	known	pe-	elasLc	
scaTering	
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J/Ψ	producLon	in	pPb	collisions	
•  8.16	TeV	center	of	mass	

energy	per	nucleon	pair	
•  2016	data	

–  pPb	collisions:	13.6	nb-1	
–  Pbp	collisions:	20.8	nb-1	

•  Difference	acceptance	in	
pPb	and	Pbp	collisions	

•  J/Ψ	prompt	and	from	b-
hadrons	cross	secLons:	
producLon	relaLve	to	pp	
collisions,	scaled	by	the	Pb	
mass	number	(nuclear	
modific.	factor)	

•  First	beauty-hadron	
producLon	measurement	
down	to	pT	=	0	in	pPb	and	
Pbp	collisions	at	LHC	in	
2016	
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LHCb	Upgrade!	
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Perché	l’Upgrade?	
•  No	(yet)	evidence	for	New	Physics	

è  Look	for	Lny	deviaLon	from	SM	predicLons	
è  More	(x10)	data	required	

•  The	current	1	MHz	level-0	trigger	output	is	a	severe	
limitaLon!	

	
•  If	luminosity	increases	

–  trigger	yield	of	hadronic	events	saturates	
–  need	harder	cuts	on	Pt	and	Et	due	to	the	1	MHz	

bandwidth	limit		
	è	no	gain	in	staLsLcs	
	è	limited	to	~5	}-1		in	Run2	

	
•  Note	that	our	upgrade	luminosity	does	not	depend	

LHC	upgrade,	we	only	use	a	fracLon	of	the	available	
luminosity	(i.e.	what	is	used	by	ATLAS	and	CMS)	

LHCb	-	Piano	Triennale,	Cagliari,	13OCT17	 A.	Cardini	/	INFN	Cagliari	 27	

today	

CERN-LHCC-2011-001	
CERN-LHCC-2012-007	



Upgrade	HOWTO	
•  Remove	the	level-0	hardware	trigger	

•  Readout	an	event	at	every	bunch	crossing	(40	MHz)	

•  New	front-end	electronics	(with	on-chip	zero	suppression)		

•  New	DAQ	system	

•  Use	an	efficient	fully	so�ware	trigger	accessing	complete	
event	informaLon,	running	at	the	bunch	crossing	rate,	
performing	a	full	online	event	reconstrucLon	

•  Redesign	several	detectors	to	cope	with	increased	
occupancies	

	

	

•  Data	taking	condiLons	
–  Leveled	L	=		2.1033/cm2/s	
–  30	MHz	collisions	
–  20-100	kHz	to	disk	
–  ~5	}-1	per	year	

•  Challenges	
–  High	pile-up	
–  Large	occupancies	-	difficult	event	reconstrucLon	and	PID	
–  Huge	Data	Rate	
–  RadiaLon	damage	
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So�ware	Trigger	

•  Trigger	farm:	50k	logical	CPU	cores	

•  Offline-like	reconstrucLon	tuned	to	available	Lme	constraints	

•  Mixture	of	exclusive	and	inclusive	selecLon	algorithms	
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Detector	Upgrade	
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New	VELO	

RICHs:	new	
photodetectors	
and	FEE	

New	tracking	
staLons	

Calorimeters:	
reduce	PMT	gain	
and	new	FEE	

Muon:	new	
electronics	
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ContribuL	Italiani	all’Upgrade	
	
•  All’INFN	l’Upgrade	di	LHCb	è	stato	valutato	posiLvamente	dal	CTS	nel	2013,	e	

successivamente	approvato	dalla	CSN1	

•  Nel	2014	sono	staL	preparaL	i	due	MoU	sull’Upgrade,	approvaL	successivamente	dall’INFN	

•  Upgrade	LHCb	

–  RICH:	MaPMT,	CLARO,	EC,	Photo-Detector	Module,	HV,		mechanics	(FE,	MIB,	PD)	

–  Trigger	&	DAQ:	PCIe	Gen3	readout	boards,	event	builder,	HLT	on	many-cores	architectures	and	GPU	(BO,	
PI,	PD)	

–  UT:	sensor	support	mechanics,	the	cooling	system,	the	hybrid	circuits	and	low	mass	fan-out	cables	(MI)	

–  Muon:	spare	MWPC,	nSYNC,	nODE,	remove	some	IBs,	nSB	and	nPDM	(CA,	FE,	FI,	LNF,	RM1,	RM2)	
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Verso	il	futuro!	
•  LHCb	ha	cominciato	a	studiare	la	possibilità	di	operare	a	

luminosità	fino	a	1-2E+34	cm-2s-1		
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Upgrade	I,	ongoing	

Consolidamento	

Upgrade	II	
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Alcuni	interessi	italiani	
•  4D	pixels	(3D	pixel	with	Lming	info)	in	a	Super	VELO	

–  possibile	@LS4 		

•  uRwell	detectors	for	the	Muon	StaLons	
–  possibile	@LS3	o	LS4	
–  Tecnica	sviluppata	a	LNF	
–  In	studio	per	CMS/SHiP	
–  ParLcolare	R&D	richiesto	per	LHCb	per	l’alta	rate 	 	 		

•  Online	Downstream	ReconstrucLon	
–  Possibile	@LS3	
–  FPGA-based	real-Lme	track	reconstrucLon	at	40MHz	with	low-latency	
–  Atvità	in	sinergia	con	CSN5	ReLna	fino	a	fine	2017	
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4D	pixel	à	TIMESPOT:	CALL	Gr5 		
•  Questa	idea	vede	la	luce	nell’ambito	di	LHCb	Italia	a	fine	del	2015;	in	occasione	del	

bando	del	PRIN	viene	preparata	una	proposta	da	alcuni	dei	gruppi	italiani	di	LHCb	

•  Realizzare	un	dimostratore	di	un	tracciatore	4D	uLlizzando	pixel	Si/diamante	e	con	
otme	risoluzioni	spaziali/temporali	e	real-Lme	tracking	

•  Nel	2017	si	decide	di	scrivere	la	proposta	per	una	CALL	di	CSN5	

•  La	proposta	riscuote	molLssimo	interesse	non	solo	all’interno	di	LHCb,	ma	atra	
l’aTenzione	di	tante	persone	coinvolte	in	atvità	di	CSN1	e	CSN5,	e	non	solo	

•  Personale	vicino	ai	20	FTE,	di	cui	1/3	di	LHCb,	un	grande	successo	per	la	nostra	
comunità	

•  La	proposta	viene	approvata	alla	CSN5	di	seTembre,	si	parte	nel	2018!	

•  Otma	opportunità	per	un	R&D	estremamente	compeLLvo	nel	panorama	
internazionale	per	futuri	esperimenL	ad	alLssima	luminosità	
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La	Collaborazione	Italiana	
Personale	2018	/	2017	/	2016	/	2015	

–  Persone	136	/	132	/	127	/	123	
–  Ricercatori	118	/	114	/	109	/	101	
–  Autori	113	/	107	/	97	/	97	
–  FTE	100.4	/		95.8	/	90.4	/	86		
–  MOF-A	85	/	78	/	72	/	83	
–  Post-Doc	19	/	18	/	14	/	n.d.	
–  PhD	19	/	20	/	22	/	14	
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Aprile	2016	
Sempre	importante		presenza	italiana	nel	management	

•  Spokesperson:	G.	Passaleva	da	01JUL17	
•  Physics	Coordinator:	V.	Vagnoni	

•  OperaLons	
•  Deputy	OperaLon	Coordinator:	B.	Sciascia	
•  DQ	&	Monitoring	co-coordinator:	W.	Baldini	
•  Lumi	&	ion	Runs	co-coordinator:	.	G.	Manca	
•  PID	Coordinator:	M.	Fontana	
•  SimulaLon	co-coordinator:	R.	Cenci	
•  Muon	PL:	M.	Palutan	
•  Muon	Deputy	PL:	W.	Baldini	
•  UT	Deputy		PL:	N.	Neri	

•  Physics	WG	
•  B	Decays	to	Charmonia:	F.	Dordei	
•  Charmless	B-decays:	S.	Perazzini	
•  B	hadrons	&	Quarkonia:	L.	Anderlini	
•  Charm	Physics:	A.	Contu	
•  Ion	&	Fixed	Target:	G.	Graziani	
•  StaLsLcs:	D.	Tonelli	

•  Performance	
•  Tracking	&	alignment:	L.	Grillo	
•  PID	&	Calo	objects:	M.	Fontana	
•  SimulaLon:	R.	Cenci	

•  Editorial	board:	R.	Santacesaria,	F.	Bedeschi	

•  Membership	CommiTee:	M.	Calvi	



Nuovi	AssunL	@INFN	2017	
•  Vincitori	“Concorsone”	per	LHCb	

–  Lucio	Anderlini	(FI)	
–  Andrea	Contu	(CA)	
–  Francesca	Dordei	(CA)	
–  Mirco	Dorigo	(TS)	
–  Paolo	Gandini	(MI)	
–  Alessandra	Pastore	(BA)	
–  Stefano	Perazzini	(BO)	
–  Simone	Stracka	(PI)	
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•  Lucia	Grillo	(INFN,	MIB):	online	tracking	&	alignment	
•  Giulio	Dujany	(LPNHE/CNRS):	real-Lme	vertexing	&	tracking	
•  Elena	Dall’Occo	(NIKHEF):	Si-sensor	evaluaLon	for	VELO	Upgrade	
•  Renato	Quagliani	(LAL):	a	new	seeding	algorithm	for	tracking	
•  Claudio	Got	(INFN,	MIB):	CLARO	development	

																													Tut	italiani!!!	
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Conclusioni	
•  LHCb	conLnua	a	produrre	importanL	risultaL	di	fisica	

•  La	presa	daL	nel	2017	prosegue	con	un	apparato	in	perfeTe	condizioni	

•  Upgrade	
–  Lavoro	procede	sostanzialmente	come	previsto	
–  Alcune	produzioni	già	parLte,	altre	in	partenza	a	breve	
–  Lieve	ritardo	nella	schedule	ma	non	ci	sono	criLcità	

•  Il	personale	aumenta,	grazie	anche	alle	nuove	assunzioni	INFN	

•  Si	comincia	a	guardare	ad	un	futuro	upgrade	per	sfruTare	al	meglio	LHC	

•  Il	futuro	della	fisica	del	sapore	ad	alLssima	staLsLca	è	estremamente	challenging;	con	
l’esperienza	accumulata	finora	e	le	nuove	opportunità	di	R&D	che	stanno	cominciando,	LHCb	
ha	tuTe	le	carte	in	regola	per	conLnuare	a		giocare	un	ruolo	da	leader	in	questo	campo	
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Spare	slides	-	Fisica	



First	observaLon	of	D0	à	h+h-μ+μ-	

•  First	observaLon	of	D0	mesons	decaying	into	π+π-μ+μ-	and	K+K-μ+μ-	

•  Data	set:	2	}-1	at	8	TeV	

•  NormalisaLon	decay	D0	à	K-π+[μ+μ-]	ρ0/ω	

•  Signal	in	almost	every	q2	=	m2(μμ)	bin	

•  Total	BF	(Long-Distance	dominated)	in	agreement	with	SM	

•  Expected	to	Lghten	constraints	on	possible	short	distance	
contribuLons	
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LHCb-PAPER-2017-019	



Search	for	the	decays	B0(s)àe+μ-	
•  Lepton-flavor	violaLng	decays	

•  Data	sample:	1.0	}-1	(7	TeV)	+	2.0	}-1	(8	TeV)		

•  No	excess	of	signal	observed	with	respect	to	
background	

•  Put	a	limit	to	the	BF	

•  Best	upper	limit	to	date,	2÷3	beTer	than	the	
previous	result	from	LHCb	
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Search	for	Dark	Photons	in	13	TeV	pp	collisions	

•  Search	for	A’	à	μ+μ-	decay	in	2016	data,	
1.5	}-1	

•  Output	of	Turbo	stream	

•  Prompt-like	search:		μμ	threshold	up	to	70	
GeV	

•  Long-lived	search:	214	<	m(A’)	<	350	MeV	

•  Prospects	
–  2017:	big	improvements	in	the	so�ware-

trigger	efficiency	for	low-mass	dark	photons	
–  Run	3:	removal	of	the	hardware	trigger,	giving	

access	to	O(100÷1000)	Lmes	more	decays	
than	2016	
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Lepton	Flavor	Universality:	R(J/Ψ)	
•  GeneralizaLon	of	the	R(D*)	to	the	Bc	sector	

•  Dataset:	3	}-1	(Run1)	

•  2	sigma	from	SM	predicLon	

•  Excellent	future	prospects:	
–  Use	RunII	data	
–  BeTer	MC	with	finer	missing	mass	bins	
–  Bc	decay	form	factor	uncertainLes	reduced	by	

LQCD	work	
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Studies	of	χc	Dalitz	Decays	

•  First	observaLon	of	χc1,2	à	J/Ψμ+	μ-	

•  Dataset:	3	}-1	(Run1)	+	2	}-1	(Run2)	

•  Relevant	breakthrough	in	the	χc	
spectroscopy	
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Spare	slides	-	Upgrade	



UT:	Flex	&	TesLng	
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Milano	



UT:	hybrids	
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Milano	



UT:	cooling	

LHCb	-	Piano	Triennale,	Cagliari,	13OCT17	 A.	Cardini	/	INFN	Cagliari	 52	

Milano	



RICH	upgrade	acLviLes	
•  MaPMT	QA	

•  CLARO	design	and	test	

•  Elementary	Cell	
–  Baseboard	
–  Backboard	
–  FEB	

•  RICH2	Cooling	mechanics	

•  MaPMT	new	HV		system	
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FE,	GE,	MIB,	PD		



MaPMT	QA	
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MIB,	PD	

MaPMT	QA	ongoing	in	Padova	and	in	Edinburgh	
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MIB	
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40k	chips!	

FE,	MIB	
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FE,	MIB	



QA	baseboards	
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GE	



RICH2	cooling	
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PD	



RICH:	Test	Beam	AcLviLes	
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Muon	Upgrade	
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LNF	



Muon	Upgrade:	Electronics	
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BA,	CA,	LNF,	RM1,	RM2	
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CA	
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CA	
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BA,	CA,		LNF,	RM2	



First	nODE	prototype	under	test		
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nSB	/	nPDM	
•  SeTembre	

–  System	test	con	MiniDAQ	
–  Test	funzionali	e	caraTerizzazione	ritardi		
–  Preparazione	gara	nSB	rev02	e	nPDM	rev02	

•  OTobre	
–  Beta	stable	release	del	codice	FPGA	nPDM		
–  Finalizzazione	proget	schede	nSB	e	nPDM	

rev02		

•  Novembre	
–  Ordine	effetvo	schede	(campionatura)	per	

validazione	
–  (Eventuale	secondo	giro	di	test	con	MiniDAQ	

(ancora	con	schede	rev01)	)	
–  (Eventuali	miglioramenL	codici	FPGA	e	test)	

•  Inizio	2018	
–  Quando	arrivano	i	protoLpi	rev02	à	setmana	

di	test	(validazione	campionature)	
–  Partenza	produzione	(fondi	2018)	
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RM1	



The	BEB	Project	
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BO	



Nuova	proposta:	SMOG2	
•  LNF,	FE,	CERN,	Nikhef	

•  Manpower:	2-3	FTE	italiani	nel	
2018	

•  Responsabilità	italiana	

•  Approvazione	LHCb	prevista	
per	fine	2017/inizio	2018	

•  Installazione	@	LS2	
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