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Consistency	of	global	CKM	fits	
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•  Tremendous	
success	of	the	
CKM	paradigm!	
– All	of	the	
measurements	
agree	in	a	highly	
profound	way	

•  We	are	leaving	in	a	strange	era	
– on	the	one	hand	we	have	been	achieving	great	
experimental	success	

– on	the	other	hand,	we	feel	depressed	as	everything	
looks	consistent	with	what	we	already	knew	



However...	
•  There	are	good	reasons	to	believe	that	the	SM	is	incomplete	

–  hierarchy	
–  unificaPon	of	gauge	couplings	
–  dark	ma1er	
–  baryonic	asymmetry	
–  ...	

•  Unfortunately	these	arguments	do	not	provide	stringent	
quanPtaPve	predicPons,	apart	from	hints	that	the	NP	scale	should	
be	“close”	to	the	EW	scale		

•  By	studying	CP-violaPng	and	flavour-changing	processes	we	can	
accomplish	two	fundamental	tasks	
–  IdenPfy	new	symmetries	(and	their	breaking)	beyond	the	SM	
–  Probe	mass	scales	not	accessible	directly	
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Think	Tank	for	Future	Upgrades	
•  The	management	has	started	since	some	Pme	an	effort	to	
think	to	possible	future	upgrades	

•  TTFU	is	a	discussion	group	that	reports	to	the	UPG	and	
currently	consists	of	
–  Pierluigi	Campana,	Monica	Pepe	Altarelli,	Giovanni	Punzi,	
Sheldon	Stone,	Frederic	Teubert,	Vincenzo	Vagnoni,	Guy	
Wilkinson	

•  This	group	has	met	several	Pmes	and	convened	two	open	
meePngs	(on	17/02/15	and	21/04/15)	

•  Healthy	and	necessary	to	start	discussing	next-step	
Upgrade(s)	
•  ExisPng	Upgrade	acPviPes	are	now	sufficiently	robust	not	to	be	
vulnerable	to	these	discussions	
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With	L	=	2	x	1033	cm-2s-1	we	can	assume	~10	f-1	per	year	
 
 
 
 
 
 
 
 
 
	

•  The	steady-state	increase	of	luminosity	is	not	
opPmal	for	keeping	the	collaboraPon	
commi1ed	and	moPvated	for	Run	4	and	beyond	

•  We	need	a	forward	vision	for	then	
•  No	very	ambiPous	projects	on	scale	of	current	

Upgrade	will	be	most	likely	possible	in	LS3	itself	ß	demands	on	FAs	from	
phase-2	GPDs			

The	steady-state	syndrome	
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Phase-1b	Upgrade	(LS3)	
•  LS3	comes	too	soon	aler	phase-1	Upgrade	to	contemplate	any	paradigm	

shil	in	how	we	run	LHCb,	or	installaPon	of	very	expensive	new	system	
•  But	there	are	many	improvements	worth	invesPgaPng	which	have	the	

potenPal	to	extend	our	physics	capabiliPes	in	specific	areas	
•  A	non-exhausPve	list	notably	includes	

–  Magnet	side	chambers	
–  TORCH	
–  New	shielding	for	muon	system	
–  New	muon	chambers	in	M2,	M3…?	
–  Inner	region	of	ECAL	will	need	replacing	in	LS3	

•  Rather	than	using	exisPng	spares	we	could	consider	to	install	an	opPon	with	higher	
performance,	in	order	to	improve	current	performance	in	Upgrade	condiPons	

–  ...	
•  Keep	working	at	~2	x	1033	cm-2s-1	à	this	would	fall	into	the	category	of	a	

(vigorous)	improvement	of	the	exisPng	detector,	let’s	call	it	“Phase-1b	
Upgrade”	
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Phase-2	Upgrade	
•  Let’s	move	a	step	further:	what	sort	of	changes	would	be	

needed	if	go	to	≥	1034	cm-2	s-1	?	
–  Say,	collect	≥	300	f-1	in	a	few	years	or	running	

•  Beyond	changes	to	the	machine	and	to	the	shielding	at	the	
LHCb	IP,	relevant	changes	to	the	detector	will	be	needed	
–  New	VELO	mandatory	and	new	tracker	certainly	needed	
–  Data	processing?	
–  Displace	interacPon	vertex?	Without	this	need	to	solve	very	
high	occupancies,	e.g.	in	RICH	

•  And	what	sort	of	physics	would	one	do?	
–  General	purpose	flavour	physics	or	focusing	on	some	key	
modes?	

•  To	be	done	in	LS4!?	
–  in	current	LHC	schedule	LS4	is	too	short	à	need	relevant	
changes	in	the	machine	schedule	
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Two	words	on	how	to	mi&gate	pileup	
•  One	obvious	problem	when	working	at	extreme	luminosity	will	be	how	

to	cope	with	the	dramaPc	increase	of	pileup	
–  Could	we	make	Pme-dependent	analyses	with	tens	of	simultaneous	

primary	interacPons?	
•  Possible	soluPon	à	use	Pme-tagged	detectors	

–  i.e.	tag	hits	and	tracks	with	Pme	informaPon	to	separate	interacPons	
happening	at	different	Pmes	à	a	new	powerful	dimension!	

–  not	an	easy	task	from	the	detector	POV	(also	depending	on	what	
resoluPons	are	needed	and	to	what	extent	the	informaPon	should	be	
made	available)	à	need	robust	R&D				
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Establishing	a	physics	case	for	≥	300	G-1		
•  The	physics	WGs	have	been	asked	to	start	
thinking	of	our	further	(physics)	future	for	a	
Phase	2	upgrade	
– 300	f-1	is	a	possible	“realisPc”	scenario,	but	we	can	
think	even	of	larger	numbers	if	there’s	a	compelling	
physics	reason	

•  How	to	do	that?	
– we	cannot	afford	any	realisPc	simulaPon	
– we	cannot	distract	too	much	ourselves	from	
ongoing	commitments	

–  this	has	to	come	as	an	adiabaPc	effort...	 9	



Outcome	of	the	first	discussion	

•  Some	of	the	working	groups	well	understood	
the	aim	of	the	exercise,	and	came	with	a	few	
selected	topics	

•  Some	other	working	groups	came	with	a	long	
list	of	possible	modes	

•  What	follows	is	a	summary	of	what	has	been	
presented	
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And	not	to	be	
forgo1en:	LFV	
with	τàµµµ
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Next	steps	

•  Need	to	converge	to	a	reasonable	small	list	of	
topics	to	be	followed	up	in	more	detail	
– no	more	than	O(10)	decays/topics	

•  Provide	brief	write-ups	on	each	
– These	should	be	then	collected	in	an	internal	
LHCb	note,	to	be	scruPnised	preparing	for	
further	work	

•  Organise	a	workshop,	preferably	before	start	
of	2016	run,	to	catalyse	thinking	
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Addi&onal	material	

29	



30	



31	



32	



33	



34	



35	



36	



37	



38	



39	



40	



41	



42	



43	


