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Updates on Run 12 π0-jet ALL 2 2016-08-08 

Outline 

l  Updated	variable	binning	

l  Updated	signal	yield	esDmaDon	method	

l  Updated	asymmetry	results	
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Main	updates 

•  The	variable	bin	widths	are	adjusted	(wider).	
	
•  The	signal	yield	esDmaDon	method	is	updated:		

(1)  fix	the	signal	and	background	shapes	in	each	bin	by	fiOng	the	4-spin-state	
combined	spectrum;	

(2)  then	only	fit	the	signal	and	background	normalizaDon	for	each	bin.		
	
•  In	the	last	results	(June	27),	constraints	on	the	signal	fracDon	were	set	during	fiOng	for	

several	bins	(which	could	cause	the	absence	of	fluctuaDons	of	the	asymmetries). 
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Asymmetry	Analysis	--	variable	re-binning 

const	Double_t	mPi0PTbins_rebin[8]={	4.0,	5.0,	6.0,	8.0,	10.0,	12.0,	16.0,	36.0};	
	
	
const	Double_t	mJetPTbins_rebin[8]	=	{7.1,	9.9,	13.8,	19.2,	26.8,	37.3,	51.9,	100.0};		
	
	
const	Double_t	mPi0JetMassbins_rebin[7]	=	{17.0,	24.0,	35.0,	50.0,	72.0,	100.0,	200.0};	
	
	
const	Double_t	mX1bins_rebin[6]	=	{	0.07,	0.10,	0.15,	0.23,	0.35,	0.53};		
	
	
const	Double_t	mX2bins_rebin[6]	=	{	0.01,	0.02,	0.04,	0.06,	0.12,	0.24};	 
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•  The	raw	yield	(nraw)of	π0-jet	are	well	fihed	by	model(x),	in	which	the	signal	shape	was	described	by	

skewed	Gaussian	func1on	sig(x),	and	background	shape	was	fihed	by	Gamma	func1on	bkg(x);	

•  The	shapes	of	sig(x)	and	bkg(x)	were	determined	by	fiOng	the	spectrum	summed	over	spin	states.	

•  Signal	yield	(nsig)	and	background	yield	(nbkg)	are	esDmated	by	fiOng	over	[0.05,	0.6]	GeV/c2	with	the	

fixed	sig(x)	and	bkg(x)	shapes,	according		
	

•  Signal	(background)	asymmetries,	ALL
S	(	ALL

B),	are	calculated	by	the	fihed	normalizaDon	nsig	(nbkg). 

Asymmetry	Analysis	–	signal	yield	esDmaDon	method	update 

The	 invariant	mass	 spectrum	 (weighted	by	 relaDve	
luminosiDes	 and	 beam	 polarizaDons),	 are	 fihed	 to	
esDmate	signal	yield	for	each	kinemaDc	variable	bin,	
respecDvely.	 

sig(x) : k × e
−(x−µ )2

2σ 2 ×[1+Erf(a(x −µ)
2σ

)]

bkg(x) : A× xB × eCx

model(x) =
nsig

nsig + nbkg
* sig(x)+

nbkg
nsig + nbkg

*bkg(x)

nraw *model(x) = nsig * sig(x)+ nbkg *bkg(x)
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 e×Signal: k 
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Raw Yield = Signal + Background
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Asymmetry	Analysis	–	determine	sig(x)	&	bkg(x)	shapes	for	π0	pT	bins 
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Asymmetry	Analysis	–	determine	sig(x)	&	bkg(x)	shapes	for	jet	pT	bins 
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Asymmetry	Analysis	–	determine	sig(x)	&	bkg(x)	shapes	for	x1	bins 
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Asymmetry	Analysis	–	determine	sig(x)	&	bkg(x)	shapes	for	x2	bins 

]2 [GeV/cγγM
0.1 0.2 0.3 0.4 0.5 0.6

Ev
en

ts
 / 

( 0
.0

05
 )

0

200

400

600

800

1000

1200

1400

1600
 < 0.020

-jet0π

2JP Comb.: 0.010 < x

 Run120πEEMC 

260.6±Integral Yield = 67935.8

248.3±bkg. yield = 54759.8

157.0±signal yield = 13176.4

/ndf = 1.3725182χ

)++ + N-+ + N+- + N--(NΣ

]2 [GeV/cγγM
0.1 0.2 0.3 0.4 0.5 0.6

Ev
en

ts
 / 

( 0
.0

05
 )

0

1000

2000

3000

4000

5000  < 0.040
-jet0π

2JP Comb.: 0.020 < x

 Run120πEEMC 

501.5±Integral Yield = 251485.8

482.5±bkg. yield = 207575.6

300.1±signal yield = 43910.7

/ndf = 2.7186812χ

)++ + N-+ + N+- + N--(NΣ

]2 [GeV/cγγM
0.1 0.2 0.3 0.4 0.5 0.6

Ev
en

ts
 / 

( 0
.0

05
 )

0

500

1000

1500

2000

2500  < 0.060
-jet0π

2JP Comb.: 0.040 < x

 Run120πEEMC 

379.2±Integral Yield = 143822.4

366.4±bkg. yield = 120075.2

228.4±signal yield = 23763.1

/ndf = 1.7497782χ

)++ + N-+ + N+- + N--(NΣ

]2 [GeV/cγγM
0.1 0.2 0.3 0.4 0.5 0.6

Ev
en

ts
 / 

( 0
.0

05
 )

0

200

400

600

800

1000

1200

1400

1600
 < 0.120

-jet0π

2JP Comb.: 0.060 < x

 Run120πEEMC 

324.4±Integral Yield = 105204.9

316.9±bkg. yield = 90297.3

196.2±signal yield = 14906.1

/ndf = 1.1382012χ

)++ + N-+ + N+- + N--(NΣ

]2 [GeV/cγγM
0.1 0.2 0.3 0.4 0.5 0.6

Ev
en

ts
 / 

( 0
.0

05
 )

0

20

40

60

80

100

120

 < 0.240
-jet0π

2JP Comb.: 0.120 < x

 Run120πEEMC 

85.4±Integral Yield = 7292.9

83.6±bkg. yield = 6343.2

51.5±signal yield =  942.5

/ndf = 1.0876182χ

)++ + N-+ + N+- + N--(NΣ

)]
σ2

)µa(x -  [1 + Erf(× 2σ2
2)µ-(x - 

 e×Signal: k 

Cx e× B x×Background: A 

Raw Yield = Signal + Background

)s)/0π
η-

+ejet
η-

*(ejet

T
 ( = p2x

0.02 0.04 0.06 0.08 0.1 0.12 0.14 0.16 0.18 0.2 0.22 0.24

-je
t s

ig
na

l f
ra

ct
io

n
0

π

0.1

0.15

0.2

0.25

0.3

0.35

0.4

0.45

0.5

-jet signal fraction0π

)++ + N-+ + N+- + N--(NΣ

)s)/0π
η-

+ejet
η-

*(ejet

T
 ( = p2x

0.02 0.04 0.06 0.08 0.1 0.12 0.14 0.16 0.18 0.2 0.22 0.24

/n
df

2
χ

1−10

1

10

210

 invariant mass fit0πgoodness of 

)++ + N-+ + N+- + N--(NΣ

Fitted by RooFit v3.60 within ROOT 5.34/30

signal   fraction R =
nsig
nraw



Updates on Run 12 π0-jet ALL 10 2016-08-08 

Asymmetry	Analysis	–	determine	sig(x)	&	bkg(x)	shapes	for	inv.	mass	bins 
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Asymmetry	Analysis	–	Calculate	the	signal	asymmetry	ALL 

ALL =
PYPB[(N

++ + N −− )− R3(N
+− + N −+ )]∑

PY
2PB

2[(N ++ + N −− )+ R3(N
+− + N −+ )]∑

•  Using	the	fixed	signal	and	background	shapes,	sig(x)	and	bkg(x),	 then	only	fit	the	signal	
and	 background	 normalizaDon	 (nsig	 and	 nbkg)	 for	 each	 bin	 (taking	 the	 ALL	 in	 π0	 pT	 bin	
[4.0,5.0]	for	an	example).		

Note:	 corre la1ons	 between	
numerator	 and	 denominator	 was	
not	considered	yet,	and	will	be	take	
into	 account	 (could	 reduce	 the	
sta1s1cal	uncertain1es).	 



Updates on Run 12 π0-jet ALL 12 2016-08-08 
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Fitted by RooFit v3.60 within ROOT 5.34/30

Asymmetry	Results	--	Updated	longitudinal	double	asymmetry,	ALL 

Longitudinal	double	asymmetry,	ALL
Sig	(lep)	and	ALL

Bkg		(right),	as	a	funcDon	of	π0	pT	: 
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Asymmetry	Results	--	Updated	longitudinal	double	asymmetry,	ALL 

Longitudinal	double	asymmetry,	ALL
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Asymmetry	Results	--	Updated	longitudinal	double	asymmetry,	ALL 
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Asymmetry	Results	–	Updated	single	asymmetries,	AL
Y,	AL
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Asymmetry	Results	–	Updated	single	asymmetries,	AL
Y,	AL
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Asymmetry	Results	–	Updated	single	asymmetries,	AL
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Asymmetry	Results	–	Updated	single	asymmetries,	AL
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Asymmetry	Results	–	Updated	single	asymmetries,	AL
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Asymmetry	Results	–	Updated	false	asymmetries,	ALL
LS,	ALL
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Next	to	do 

•  Re-esDmate	the	systemaDc	uncertainDes,	… 


