
LHCb	



•  Les	paramètres	de	fonc0onnement	du	LHC	après	le	run2	impliquent	une	dose	de	radia0on	
et	un	taux	d’occupa0on	trop	élevés	pour	les	sous-détecteurs	actuels.	

•  On	a	besoin	de	collecter	une	large	quan0té	de	données	pour	avoir	des	mesures	précises	

Pour	ces	deux	raison	on	prévois	un	upgrade	du	détecteur	LHCb.	
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Why	we	need	to	upgrade	LHCb?	



LHC	running	condi-ons	

Year	 2012	 upgrade	

Energy	 8	TeV	 13	-	14	TeV	

Bunch	spacing	 50	ns	 25	ns	

Colliding	bunches	 2400	

Luminosity	leveling	 4x1032	cm-2	s-1	 2x1033	cm-2	s-1	

Pileup		
(interacGons/bunch	crossing)	

1.7	 2.5	to	5	
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LHCb	upgrade:	overview	

•  replace/overhaul	several	sub-detectors:	
VeloPixel,	Trackers	(UT,	SciFi),	RICH	

•  replace	readout	electronics:	readout	rate	
at	40	MHz	instead	of	1	MHz	

•  Full	soTware	trigger	



LHCb	upgrade:	overview	
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Nous	sommes	impliqués	dans		
le	ScinMllaMng	Fiber	tracker	(SciFi)		
qui	va	remplacer	les	staMons		
de	tracking	après	l’aimant		 4	

LHCb	upgrade:	overview	
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LHCb	UPGRADE	
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•  The	 difficulty	 for	 Run	 III	 is	 to	 process	 ~100	 -mes	 more	 data	 with	 ~1/2	 the	 financial	
investment	 in	 the	 processing	 farm	 (we	 have	 a	 roughly	 3	 MCHF	 budget	 compared	 to	
almost	6	MCHF	spent	on	the	current	HLT	so	far)	

•  The	major	challenge	is	to	use	the	shared	memory	of	the	mul--core	architectures	more	
efficiently,	and	eliminate	waste	due	to	cache	misses	etc.	Therefore	we	have	to	pass	from	
a	 quasi-parallelism	 in	 which	 each	 core	 gets	 a	 different	 event	 and	 basically	 acts	 as	 an	
independent	processing	unit,	 to	 a	 genuine	mul0threaded	approach	processing	mul0ple	
events	 in	parallel	on	each	core	and	using	accelerators	(FPGA/GPU)	where	possible	in	an	
efficient	 way,	 which	 also	 requires	 the	 ability	 to	 efficiently	 send	 data	 around	 between	
these	different	processing	architectures	

•  	On	the	physics	side,	this	will	enable	LHCb	to	not	only	achieve	op-mal	perfomance	for	B	
physics	 but	 also	 to	 achieve	 its	 full	 poten-al	 in	 charm	physics,	 kaon	physics,	 and	 low-
mass	dark	maMer	(A’,	dark	photon,	etc)	and	exo-c	searches.	These	“low	momentum”	or	
“soT”	signatures	cri0cally	depend	on	having	the	full	reconstruc0on	in	the	trigger.	

THE	TRIGGER	CHALLENGE	
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•  The	 tracking	 is	a	key	 ingredient	of	 the	 trigger.	At	LPNHE	we	are	working	on	developing	

the	tracking	algorithms	for	the	new	Scin-lla-ng	Fiber	Tracker	(SciFi)	that	will	be	installed	
in	2019	for	the	upgrade.	We	are	in	par0cular	focused	on	the	“seeding”	algorythm,	i.e.	the	
one	using	exclusively	informa0ons	from	the	SciFi	(no	Velo,	no	UT)	important	for	the	long	
lived	 par0cles.	 All	 performances	 have	 to	 be	 looked	 at:	 efficiency,	 ghost	 rate,	 speed!	
(parallelism…)			

TRACKING	SOFTWARE	
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•  We	 are	 also	 interested	 in	 following	 the	 developments	 in	 these	 fields,	 as	 we	 perform	

complex	 analyses	 on	 large	 sets	 of	 data,	 that	 requires	 some0mes	 a	 lot	 of	 0me	 and	 in	
which	 improvements	 in	 the	 signal/background	 discrimina0ng	 algorithms	 are	 very	
welcome		

BIG	DATA,	MACHING	LEARNING,	ETC…				
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