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Recap
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• Talk	with	Werner	and	Daniel
• Scheduled	for	Early	April
• Pavel	developing	ResBos2	framework	with	NLL	corrections

• Comparing	W	measurement	with	Z
• Create	mock	W	sample	with	Z	data
• Compare	the	effect	of	kinematic	selection	(ETaway,	spTbal)

• Published	𝜎&'((𝑍) also	consistent	with	NLO+0J
• ETnear mimicking	ETaway?
• Two	samples with	and	without	ETnear requirement
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Looking	at	Z	events	(data)
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• Looking	at	the	effect	of	ETnear cut	with	Z’s	for	now
• Base =	every	requirement	up	to	ETnear
• Final =	Base	+	ETnear +	dphi(e+e-)	+	qET/pT +	Unlike-Sign

ETnear→ Final	mostly
tracking	resolution	effects

𝜖 = 𝑁 𝐵𝑎𝑠𝑒 + 𝑋 /𝑁(𝐵𝑎𝑠𝑒)
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Looking	at	Z	events	(MC)
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• For	candidates	with	73	𝐺𝑒𝑉 < 	𝑀="=$ < 114	𝐺𝑒𝑉,
• 𝜖(ETnear,	Z,	data)	= 0.820 ± 0.0007
• 𝜖(ETnear,	Z,	MC)	= 0.850
• MC	reproduces	ETnear efficiency	well

𝜖 = 𝑁 𝐵𝑎𝑠𝑒 + 𝑋 /𝑁(𝐵𝑎𝑠𝑒)

Where	is	30%	shift	in	Z	coming	from?

Better	tracking
resolution in	MC



Strategy	for	W
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• Mock-W	sample	is	obtained	by:
• Reconstructed	Z	events	from	data	(73	𝐺𝑒𝑉 < 𝑀F < 114	𝐺𝑒𝑉)
with	one	electron	blinded

• New	kinematic	quantities	are	obtained	as
• 𝐸H,JKJL," → 𝐸H,JKJL,"	 + �̂�H," ⋅ �̂�H,$ ⋅ 𝐸H,$P×P + �̂�H," ⋅ 𝑝H,$
• signed-𝑝H,RJS," → signed-𝑝H,RJS," + �̂�H," ⋅ �̂�H,$ ⋅ 𝐸H,$P×P

• Signed-pTbalance is	reconstructed	with	jets	(min-pT =	3.5	GeV)
→ lingering	soft	jets	may	increase	spTbal slightly

(< 3.5	𝐺𝑒𝑉 for	some	events)

• Mis-estimated	efficiency	correction	factor	

𝑐=&& =
𝜖UV,W

𝜖F(JXJ,YZ[\W ]^,_`_a

×		
𝜖UV,W

𝜖F(JXJ,YZ[\W bc^,d_e
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• Enhancement	around	Jaco.	in	mock-W	sample,	especially	with	spTbal cut.

• This	is	not	seen	from	MC	sample	(didn’t	MC	jet	describe	data	well?)
→ Good	data-jet	description	by	MC	after spTbal cut
→ No	further	correction	mentioned	in	LHC	papers

ETaway and	spTbal Efficiencies	(W+)
𝜖 = 𝑁(Base+ETaway)	/	𝑁(Base) 𝜖 = 𝑁(Base+ETaway+spTbal)	/	𝑁(Base+ETaway)

Better	description	expected	
from	NLO+PS	models	(+NLL)



ETaway and	spTbal Efficiencies	(W+)
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• Only	looking	at	candidates	with	25	𝐺𝑒𝑉 < 𝐸H < 50	𝐺𝑒𝑉 (fiducial)
• Assumption:	ETaway and	spTbal efficiency	is	independent	of	𝜂=

𝜖 = 𝑁(Base+ETaway)	/	𝑁(Base) 𝜖 = 𝑁(Base+ETaway+spTbal)	/	𝑁(Base+ETaway)



ETaway and	spTbal Efficiencies (W+)
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• 𝑐g =
ghi
gjklm ]HJKJL

⋅ ghi
gjklm bcHRJS

= n.opp
n.onq ⋅

n.oor
n.qoo = 1.24 (nominal)

= n.onq
n.rsP ⋅

n.oor
n.rnq = 1.32 (w/o	ETnear,	alt.)

MC	describes	sample	
with	ETnear cut

Systematic	shift	in	all	eta	and	ET
Real	background	effects?
→ ETaway/ETnear effect

=	inconclusive

𝜖 = 𝑁(Base+ETaway)	/	𝑁(Base) 𝜖 = 𝑁(Base+ETaway+spTbal)	/	𝑁(Base+ETaway)



ETaway and	spTbal Efficiencies	(W-)
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• 𝑐g =
ghi
gjklm ]HJKJL

⋅ ghi
gjklm bcHRJS

= n.ono
n.oPq ⋅

n.oor
n.rpp = 1.21 (nominal)

= n.ono
n.rqq ⋅

n.oor
n.rPp = 1.26 (w/o	ETnear,	alt.)

𝜖 = 𝑁(Base+ETaway)	/	𝑁(Base) 𝜖 = 𝑁(Base+ETaway+spTbal)	/	𝑁(Base+ETaway)



Summary
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• Z	MC	simulates	ETnear effect	well
• Mis-estimation	of	ETaway efficiency	→ Inconclusive
• MC	underestimates	signed-𝑝H,RJS efficiency	by	~20%
• 𝜂 dependence	→ consistent	with	0,	limited	by	statistics
• The	resulting	correction	factors,	taking		(nom.)	± (nom.	− alt.)

• 𝑐=&& = 1.24 ± 0.08 for	𝑊"

• 𝑐=&& = 1.21 ± 0.05 for	𝑊$

• Questions
• Have	we	isolated	NLO-LO	shift	into	mis-estimation	of	spTbal efficiency?
• Where	is	the	𝑍 mismatch	coming	from?
→ Sharing	this	finding	with	Pavel,	Werner,	Daniel
→ Chat	with	Z	experts
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Didn’t	MC	jet	describe	data	well?
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Δ𝜙 (Base) Δ𝜙 (ETnear)

Δ𝜙 (ETaway) Δ𝜙 (pTbal)

• MC	describes	data	well	
after	the	final	selection	
cut	(pTbal)

• Based	on	the	Z	study,	it	
seems	pTbal selection	
cuts	out	“good”	jet	
events

• No	mention	of	further	
corrections	in	LHC	
papers	for	their	pTbal
selection
→ better	jet	description	
expected	from	NLO+PS	
models



Do	I	believe	𝝐𝑴𝑪,𝒔𝒑𝑻𝒃𝒂𝒍	~	𝟏?
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ETaway and	spTbal Efficiencies	(W-)
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𝜖 = 𝑁(Base+ETaway)	/	𝑁(Base) 𝜖 = 𝑁(Base+ETaway+spTbal)	/	𝑁(Base+ETaway)



ETaway and	spTbal Efficiencies	(W-)

3/25/25 Jae	D.	Nam 15

𝜖 = 𝑁(Base+ETaway)	/	𝑁(Base) 𝜖 = 𝑁(Base+ETaway+spTbal)	/	𝑁(Base+ETaway)



ETaway and	spTbal Efficiencies	(W+)
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• Only	looking	at	candidates	with	25	𝐺𝑒𝑉 < 𝐸H < 50	𝐺𝑒𝑉 (fiducial)
• Assumption:	ETaway and	spTbal efficiency	is	independent	of	𝜂=

𝜖 = 𝑁(Base+ETaway)	/	𝑁(Base) 𝜖 = 𝑁(Base+ETaway+spTbal)	/	𝑁(Base+ETaway)



How	does	spTbal look?
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• Quick	and	dirty	normalization:	30	GeV	<	spTbal <	50	GeV
• Data	+	Pythia	=	ETaway (<	11	GeV)	&	spTbal (>	16	GeV)	cut	included
• No	25	GeV	<	ET	<	50	GeV	requirement	at	this	point
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New	plots	underway


