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 =0 jet

pT
ch	in	bins	of		Δ! (ch,/)	for	the	inclusive	(le7)	and	no	extra	jet	events	(right).	

u!Measurements	of	the	underlying	event	(UE)	acCvity	
using	 charged	 parCcle	 properCes	 in	 /	 events	 are	
presented.	

	
u!Measurements	 show	 preference	 towards	 scale	 up	

(2Q)2.	
	
u!When	interfaced	with	POWHEG,	both	PYTHIA	8	with	

UE	 tune	 CUETP8M1	 and	 the	 HERWIG	 ++	 with	 UE	
tune	EE5C	describe	the	data	well,	 including	the	UE-
sensiCve	observables.	

	
	
	
	
	

Reference:	CMS-PAS-TOP-15-017	

Underlying	event	measurement	with	3	+	X	events	with	p-p	collision	data	at	√s=13	TeV	with	the	CMS	experiment	
Bugra	Bilin*,	for	the	CMS	collaboraCon	
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Nch	for	the	away,	transverse	and	toward	regions	as	well	as	for	the	overall	sample,	compared	to	different	variaCons	of	the	QCD	scale	used	in	the	parton	shower.		
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Transverse	is	the	most	sensiCve	region	to	UE	acCvity.	
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Beam-beam	remnants	

u!High	precision	LHC	Run-II	measurements	require	improved	modeling.	
Ø!One	important	ingredient	in	simulaCons:	the	underlying	event	(UE).	

u!The	topological	structure	of	hard	hadron-hadron	collisions	à	study	the	UE	acCvity	in	/	events	experimentally.		
Ø!The	direcCon	of	a	”leading	object”	for	each	event	is	used	to	define	regions	of	; -! (space.	
Ø!/	system,	kinemaCcally	reconstructed	in	μ	+	jets	channel,		is	used	as	the	leading		object.	
Ø!Number	of	charged	parCcles,	Nch,	scalar	sum	of	charged	parCcle	transverse	momenta	(ΣpT

ch)	and	average	transverse	momentum	
per	parCcle	pT

ch
		are	measured	in	the	UE	regions	described.	

u!	Data	at	the	detector	level	are	compared	with:	
Ø!POWHEG	 +	 PYTHIA	 8	 predicCons	 with	 the	 CUETP8M1	 tune	 with	 the	 nominal	 factorizaCon/renormalizaCon	 scale	 used	 in	 the	

parton	shower	(Q2)	as	well	as		scale	up	(2Q)2,	and	scale	down	(Q/2)2	samples.	
Ø!POWHEG	+	HERWIG	++	sample	with	the	EE5C	tune.	

Hard	sca/ering	

MPI	

UE	 =	 the	 beam-beam	 remnants	 +	 the	
mulCple	 parton	 interacCons	 (MPI)	 that	
accompany	the	hard	sca/ering.		
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UE	 regions	 defined	 wrt	 the	 Δ! (ch,/)	
with	 a	 schemaCc	 diagram	 of	 /	 decay	
chain.	

Ø! It	 does	 not	 appear	 necessary	 to	 have	 separate	
heavy-quark	UE	tunes.		


