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Comments	from	Global	Fit
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• In	the	STAR	
publication,	STAR	data	
compared	to	FEWZ	
framework	with	0-jet	
suppression	on.
• Removing	this	creates	
~35%	shift	in	absolute	
cross	section	for	W/Z	
in	FEWZ.
• MSHT,	CJ,	CT,	JAM	are	
aware	of	this	and	see	
the	same	~35%	shift.
• Is	the	0-jet	
suppression	justified?



FEWZ Input
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Two settings related to higher order QCD effects

Analysis	Update:	April	7th 2023

Ø QCD	Perturb.	Order

Ø Number	of	Jets

1	Jet	requires	QCD	=	NLO
2	Jet	requires	QCD	=	NNLO

Sum



Discussion	with	Daniel	and	Werner

4/12/23 Jae	D.	Nam 4

• Private	discussion	with	Daniel	de	Florian	&	Werner	Vogelsang
• Both	agree	that	higher	order	correction	may	provide	~30%	correction	to	
the	LO	cross	section	at	STAR	kinematics.

• Werner’s	calculation	for	W+	cross	section
• ~67	pb at	LO
• ~85	pb at	NLO

• Consistent	with	the	observations	by	MSHT.



Run	17	simulation
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• It	seems	that	the	embedding	
sample	for	the	preliminary	
results	w/	Run	17	only	simulate	
2 → 1 process.
• 2 → 2 simulations	take	min-
parton pT as	input.
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Subprocesses (yield)
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True	𝐸% at	Generation True	𝐸% at	Selection

Rec	𝐸% at	Generation Rec	𝐸% at	Selection

• Comparing	Nominal	(2 → 1)	
with	(2 → 2) with	parton
min-𝑝% = 1 to	10 GeV.

• Cross	section	varies	
from	1.12 (minpT =	1	GeV)	
to	0.11 (minpT =	10	GeV),	
mostly	arising	from	𝑓𝑓- → 𝑔𝑊.

• All	histogram	luminosity-scaled.
• Scaled	by	1/Lumi
• Yield	(N)	effectively	=	cross	section	

within	−1 < 𝜂3 < 1.

• About	~10% shift	in	yield	
without	much	change	in	shape	
(both	True	and	Rec	ET	at	both	
generation	and	selection)	
between	nominal	and	min-
pT=1GeV	sample.



Subprocesses (Efficiency)
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• Comparing	Nominal	(2 → 1)	
with	(2 → 2) with	parton
min-𝑝% = 1 GeV.

• No	significant	change	in	
efficiency	(in	terms	of	both	size	
and	shape)	between	the	
nominal	and	min-pT=1GeV	
sample	(for	both	True-/Rec-ET).

True	𝐸% with	Nominal True	𝐸% with	min-pT =	1GeV

Rec	𝐸% with	Nominal Rec	𝐸% with	min-pT =	1GeV



Subprocesses (Efficiency)
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→ Simulating	(mostly)	initial	gluon	radiation	does	not	change	the	shape	of	𝐸%
distribution	both	at	the	generation	&	selection,	only	shifts	yield	by	~10%	(with	
parton-minpT =	1GeV).
→Will	test	samples	with	lower	minpT settings.

Efficiency	(Rec	𝐸%) Efficiency	(True	𝐸%)



Conclusion

4/12/23 Jae	D.	Nam 9

• FEWZ	calculation	with	0-jet	suppression	effectively	calculates	LO	cross	
section.

• Higher	order	correction	produces	~35%	increase	in	cross	section.
• Run	17	analysis	(most	likely	Run11-13	as	well)	embedding	samples	only	
simulate	LO	+	no	parton shower	2 → 1 process.

• Simulating	2 → 2 process	with	parton min-pT at	1	GeV	increase	the	
cross	section	by	~10%.
• Possibly	higher	with	lower	min-pT.

• This	will	also	increase	the	signal	yield	in	MC	(not	so	much	the	shape)	by	
~10%
→ Possible	mismatch	between	data	and	embedding	at	selection.

• Plans
• Parton-pT/jet	spectrum
• Additional	sample	with	access	to	lower	parton pT
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𝑒7 2017
(Prel.)



Overview	(Time	Dependence	in	𝑴𝒁)
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Day

𝑀; (mean) • Each	data	point	(left)	represents	statistics	
over	10-day	period.

• Breakdown	of	Run	2017	in	BEMC	
calibration:
• P1	=	Day	53	– 59	(~Bin	1,	Day	50	– 59)
• P2	=	Day	60	– 103	(~Bin	2-5,	Day	60	– 99)
• P3	=	Day	104	– 149	(~Bin	6	– 10,	Day	100	– 150)

• > 2𝜎 time	dependence	in	data.

• BEMC	calibration	(period	separation	
scheme)	may	have	overcompensated	for	
the	time	dependence.
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Time-dependent	BEMC	gain	correction
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  Final Zs,  Unlike Charge pairs

) = 6.744 GeV
Z,DATA

 = 88.09 GeV, RMS(MZ,DATAM
   ) = 5.098 GeV

Z,MC
    = 88.07 GeV, RMS(MZ,MCM

  Final Zs,  Unlike Charge pairs • BEMC	gain	reverse-corrected	for	
time	dependence.
• CorFactor (P1)	=	1.67%
• CorFactor (P2)	=	3.12%
• CorFactor (P3)	=	6.23%

• Good	matching	mean-𝑀;

• Wider	𝑀; distribution	in	data	
due	to:
• Imperfect	description	of	detector
• Imperfect	estimation	of	the	
uncertainty	associated	with	the	
relative gain	calibration.

• 𝑘% effects
• DY	contribution


