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Condition
• Dataset:  

- HiOniaDoubleMu0 

- HiOniaDoubleMu0B 

- HiOniaDoubleMu0C 

- HiOniaDoubleMu0D 

• Acceptance range: muon pT > 4
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• 1S binning 
|y|: {0, 1.2, 2.4} 
Centrality: {20, 30, 50, 80, 120} 
pT: {0, 3, 6, 10, 30} 
d𝜙: {0, π/8, π/4, 3π/8, π/2}

• 2S binning 
|y|: {0, 1.2, 2.4} 
Centrality: {20, 50, 120} 
pT: {0, 6, 30} 
d𝜙: {0, π/8, π/4, 3π/8, π/2}



KiSoo Lee 2017_01_18

EventPlane Flattening

• Flattening is done with 9th order correction 

• Amplitude between rpAng[6] and rpAng[7] and rpAng[8] are different
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Signal function
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normalized 
𝝌2

Gaus twoGaus CBGaus CB twoCB

1S 58.0 26.0 14.4 14.6 2.5
2S 44.1 32.7 8.5 10.1 2.7
3S 54.2 45.1 10.5 10.6 2.3
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Pull Distribution/ndf: 274/1102χ Pull Distribution

 0.13±Polp0 =  0.09 

 0.0081±Polp1 = -0.00954 

 0.048±alpha =  1.733 

 0.021±frac =  0.641 

 0.00043±mean =  9.45252 

 0.12±n =  1.70 

 242±nBkg =  6283 

 872±nSig =  267545 

 0.0011±sigma1 =  0.0753 

 0.023±sigmafrac =  1.957 
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Background function
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Function Cheb1 Cheb2 Exp Pol1 Erf

normalized 
𝝌2 2.32 2.08 fail 4.96 1.43
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Pull Distribution/ndf: 130/912χ Pull Distribution

 1.1±Erfmean =  29.1 
 0.060±Erfp0 =  4.981 

 0.39±Erfsigma =  18.94 
 0.20±alpha1S_1 =  1.13 

 12±alpha1S_2 =  4 
 0.64±alpha2S_1 =  13.50 

 3.9±alpha2S_2 =  1.1 
 6.6±alpha3S_1 =  1.3 
 2.1±alpha3S_2 =  1.3 

 0.12±frac1S =  0.41 
 0.16±frac2S =  0.97 
 0.47±frac3S =  0.10 

 0.00016±mean1S =  9.45000 
 1.3±n1S_1 =  1.2 

 71±n1S_2 =  4 
 0.32±n2S_1 =  19.99 

 0.34±n2S_2 =  1.11 
 3.2±n3S_1 =  1.1 

 0.071±n3S_2 =  1.100 
 247±nBkg =  59038 

 3.5±nSig1S =  1999.9 
 11±nSig2S =  300 

 0.81±nSig3S =  100.00 
 0.0079±sigma1S_1 =  0.0670 
 0.0095±sigma1S_2 =  0.1141 

 0.034±sigma2S_1 =  0.120 
 0.073±sigma2S_2 =  0.123 
 0.075±sigma3S_1 =  0.149 
 0.017±sigma3S_2 =  0.033 
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Mass Fit(0 ≤ |y| < 1.2, 0 ≤ d𝜙 < π/6)
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• Mass fitting looks reasonable but need to check other bins
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Pull Distribution/ndf: 104/912χ Pull Distribution

 0.099±Erfmean =  8.993 
 0.15±Erfp0 =  5.29 

 0.20±Erfsigma =  3.45 
 66±alpha1S_1 =  6 

 0.31±alpha1S_2 =  0.72 
 19±alpha2S_1 =  15 
 1.2±alpha2S_2 =  0.7 

 215±alpha3S_1 =  6 
 215±alpha3S_2 =  6 
 0.084±frac1S =  0.349 

 0.26±frac2S =  0.93 
 0.50±frac3S =  0.50 

 0.012±mean1S =  9.460 
 0.21±n1S_1 =  15.00 

 33±n1S_2 =  11 
 5.7±n2S_1 =  3.5 
 4.9±n2S_2 =  13.1 

 7.0±n3S_1 =  6.5 
 7.0±n3S_2 =  6.5 

 112±nBkg =  12236 
 42±nSig1S =  428 

 28±nSig2S =  37 
 17±nSig3S =  13 

 0.010±sigma1S_1 =  0.057 
 0.0013±sigma1S_2 =  0.1800 

 0.043±sigma2S_1 =  0.092 
 0.25±sigma2S_2 =  0.10 

 0.027±sigma3S_1 =  0.034 
 0.027±sigma3S_2 =  0.034 
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dN/d©

• Error bar is large with 4 centrality bin and 4 d𝜙 bin
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V2

• 2S is not reasonable 

• 1S shows Centrality dependence 

• pT distribution is not reasonable
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Summary

• 1. Rapidity 

- Need to refit mass distribution 

- Do we need rebinning? 

• 2. Centrality 

- 1S v2 distribution is reasonable but last dN/d𝜙 bin fitting is not 
reasonable 

• 3. pT 

- no pT dependence 

• 4. Coarse binning is ongoing to get reasonable Upsilon 2S v2
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back up
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Pull Distribution/ndf: 104/912χ Pull Distribution

 0.099±Erfmean =  8.993 
 0.15±Erfp0 =  5.29 

 0.20±Erfsigma =  3.45 
 66±alpha1S_1 =  6 

 0.31±alpha1S_2 =  0.72 
 19±alpha2S_1 =  15 
 1.2±alpha2S_2 =  0.7 

 215±alpha3S_1 =  6 
 215±alpha3S_2 =  6 
 0.084±frac1S =  0.349 

 0.26±frac2S =  0.93 
 0.50±frac3S =  0.50 

 0.012±mean1S =  9.460 
 0.21±n1S_1 =  15.00 

 33±n1S_2 =  11 
 5.7±n2S_1 =  3.5 
 4.9±n2S_2 =  13.1 

 7.0±n3S_1 =  6.5 
 7.0±n3S_2 =  6.5 

 112±nBkg =  12236 
 42±nSig1S =  428 

 28±nSig2S =  37 
 17±nSig3S =  13 

 0.010±sigma1S_1 =  0.057 
 0.0013±sigma1S_2 =  0.1800 

 0.043±sigma2S_1 =  0.092 
 0.25±sigma2S_2 =  0.10 

 0.027±sigma3S_1 =  0.034 
 0.027±sigma3S_2 =  0.034 
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Pull Distribution/ndf: 105/912χ Pull Distribution

 0.015±Erfmean =  8.000 
 0.24±Erfp0 =  6.55 

 0.50±Erfsigma =  4.03 
 1.3±alpha1S_1 =  11.9 
 4.9±alpha1S_2 =  13.0 

 22934±alpha2S_1 =  1 
 0.00084±alpha2S_2 =  0.70000 

 6.6±alpha3S_1 =  10.5 
 118157±alpha3S_2 =  9 

 0.12±frac1S =  0.39 
 0.00032±frac2S =  0.00000 

 0.32±frac3S =  0.71 
 0.0097±mean1S =  9.4542 

 3.4±n1S_1 =  1.6 
 7.1±n1S_2 =  8.7 
 7.1±n2S_1 =  8.6 

 0.0017±n2S_2 =  0.7000 
 6.7±n3S_1 =  10.4 
 6.8±n3S_2 =  10.1 
 110±nBkg =  11641 

 33±nSig1S =  301 
 47±nSig2S =  100 

 29±nSig3S =  59 
 0.00014±sigma1S_1 =  0.18000 

 0.010±sigma1S_2 =  0.057 
 6.8±sigma2S_1 =  0.1 

 0.023±sigma2S_2 =  0.044 
 0.000014±sigma3S_1 =  0.150000 

 0.023±sigma3S_2 =  0.029 
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Pull Distribution/ndf: 115/912χ Pull Distribution

 0.0000026±Erfmean =  9.0000000 
 0.17±Erfp0 =  5.40 

 0.19±Erfsigma =  3.12 
 0.17±alpha1S_1 =  1.09 

 7.1±alpha1S_2 =  6.7 
 0.00017±alpha2S_1 =  0.70000 

 0.15±alpha2S_2 =  0.70 
 9519±alpha3S_1 =  6 
 9519±alpha3S_2 =  6 
 0.016±frac1S =  1.000 
 0.0042±frac2S =  1.0000 

 0.20±frac3S =  0.26 
 0.000096±mean1S =  9.450000 

 0.0070±n1S_1 =  0.7000 
 0.74±n1S_2 =  14.96 
 0.0094±n2S_1 =  0.7000 

 6.3±n2S_2 =  11.2 
 5.8±n3S_1 =  3.7 
 5.8±n3S_2 =  3.7 

 106±nBkg =  10818 
 45±nSig1S =  432 
 51±nSig2S =  187 

 2.0±nSig3S =  0.0 
 0.014±sigma1S_1 =  0.085 

 1.1±sigma1S_2 =  0.1 
 0.044±sigma2S_1 =  0.076 

 4.2±sigma2S_2 =  0.0 
 0.0039±sigma3S_1 =  0.1499 
 0.0039±sigma3S_2 =  0.1499 
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Pull Distribution/ndf:  96/912χ Pull Distribution

 0.12±Erfmean =  8.92 
 0.15±Erfp0 =  5.05 

 0.20±Erfsigma =  3.14 
 428±alpha1S_1 =  1 

 0.0056±alpha1S_2 =  1.0000 
 4.7±alpha2S_1 =  10.1 

 0.041±alpha2S_2 =  15.000 
 639313±alpha3S_1 =  7 
 52±alpha3S_2 =  1 

 0.00060±frac1S =  0.00000 
 0.19±frac2S =  0.17 

 411±frac3S =  0 
 0.000028±mean1S =  9.450000 

 1651±n1S_1 =  1 
 0.0072±n1S_2 =  1.0000 
 0.0050±n2S_1 =  1.0000 

 4.2±n2S_2 =  2.4 
 4.6±n3S_1 =  13.3 

 1117±n3S_2 =  1 
 108±nBkg =  11161 
 43±nSig1S =  405 
 32±nSig2S =  103 
 0.21±nSig3S =  0.00 
 59±sigma1S_1 =  0 

 0.012±sigma1S_2 =  0.080 
 0.0000058±sigma2S_1 =  0.0300000 

 0.056±sigma2S_2 =  0.154 
 0.21±sigma3S_1 =  0.15 

 25±sigma3S_2 =  0 

Mass distribution(0 ≤ |y| < 1.2)
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0 ≤ d𝜙 < π/8 π/8 ≤ d𝜙 < π/4

π/4 ≤ d𝜙 < 3π/8 3π/8 ≤ d𝜙 < π/2
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Mass distribution(1.2 ≤ |y| < 2.4)
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Pull Distribution/ndf: 127/912χ Pull Distribution

 0.53±Erfmean =  8.99 
 0.045±Erfp0 =  1.923 

 0.86±Erfsigma =  6.23 
 0.0040±alpha1S_1 =  0.7000 

 1.4±alpha1S_2 =  2.5 
 0.0048±alpha2S_1 =  0.7000 

 0.00056±alpha2S_2 =  0.70000 
 11±alpha3S_1 =  12 

 3.3±alpha3S_2 =  14.2 
 0.36±frac1S =  0.41 
 0.12±frac2S =  0.98 
 0.50±frac3S =  0.50 

 0.000037±mean1S =  9.450000 
 0.24±n1S_1 =  15.00 

 0.44±n1S_2 =  0.70 
 0.0081±n2S_1 =  0.7000 

 87605±n2S_2 =  14 
 6.9±n3S_1 =  6.1 
 6.9±n3S_2 =  6.1 

 57±nBkg =  3072 
 25±nSig1S =  188 

 1.2±nSig2S =  0.0 
 8.3±nSig3S =  12.3 

 0.026±sigma1S_1 =  0.084 
 0.032±sigma1S_2 =  0.151 

 15±sigma2S_1 =  0 
 96±sigma2S_2 =  0 

 0.000013±sigma3S_1 =  0.030000 
 0.000029±sigma3S_2 =  0.030000 
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Pull Distribution/ndf:  92/912χ Pull Distribution

 0.0033±Erfmean =  9.0000 
 0.075±Erfp0 =  2.461 
 108±Erfsigma =  87 

 0.0013±alpha1S_1 =  0.9000 
 0.0046±alpha1S_2 =  0.9000 

 0.097±alpha2S_1 =  0.902 
 0.091±alpha2S_2 =  0.900 
 0.78±alpha3S_1 =  14.77 

 0.12±alpha3S_2 =  0.90 
 0.21±frac1S =  0.63 

 71±frac2S =  1 
 1.1±frac3S =  0.0 

 0.000012±mean1S =  9.470000 
 0.0081±n1S_1 =  0.9000 
 0.0066±n1S_2 =  0.9000 

 0.068±n2S_1 =  0.700 
 0.012±n2S_2 =  0.700 
 0.013±n3S_1 =  0.700 
 0.0032±n3S_2 =  0.7000 

 58±nBkg =  2935 
 35±nSig1S =  375 

 33±nSig2S =  85 
 29±nSig3S =  35 

 0.017±sigma1S_1 =  0.084 
 0.029±sigma1S_2 =  0.180 
 0.083±sigma2S_1 =  0.178 
 0.0085±sigma2S_2 =  0.1800 

 0.00020±sigma3S_1 =  0.15000 
 0.00028±sigma3S_2 =  0.15000 
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Pull Distribution/ndf:  86/912χ Pull Distribution

 0.34±Erfmean =  8.99 
 0.046±Erfp0 =  1.970 

 0.65±Erfsigma =  5.26 
 0.000040±alpha1S_1 =  0.900000 

 0.18±alpha1S_2 =  0.90 
 0.0059±alpha2S_1 =  0.9000 

 4.2±alpha2S_2 =  0.9 
 13±alpha3S_1 =  15 

 1.8±alpha3S_2 =  14.8 
 0.23±frac1S =  0.85 

 0.058±frac2S =  1.000 
 0.50±frac3S =  0.50 

 0.000016±mean1S =  9.450000 
 0.0088±n1S_1 =  0.9000 

 200±n1S_2 =  10 
 7.0±n2S_1 =  8.2 
 6.2±n2S_2 =  11.3 

 5.8±n3S_1 =  4.0 
 5.8±n3S_2 =  4.0 
 59±nBkg =  3174 
 32±nSig1S =  310 

 4.1±nSig2S =  0.1 
 13±nSig3S =  32 

 0.016±sigma1S_1 =  0.084 
 0.0090±sigma1S_2 =  0.1799 

 0.63±sigma2S_1 =  0.18 
 0.022±sigma2S_2 =  0.033 
 0.046±sigma3S_1 =  0.070 
 0.046±sigma3S_2 =  0.070 
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Pull Distribution/ndf: 117/912χ Pull Distribution

 200±Erfmean =  3 
 0.068±Erfp0 =  2.404 

 17±Erfsigma =  100 
 10±alpha1S_1 =  13 

 0.070±alpha1S_2 =  0.900 
 37±alpha2S_1 =  1 
 10±alpha2S_2 =  5 

 6.9±alpha3S_1 =  6.5 
 433±alpha3S_2 =  1 

 0.0047±frac1S =  1.0000 
 0.0041±frac2S =  0.0000 

 0.42±frac3S =  0.77 
 0.00038±mean1S =  9.45000 

 0.81±n1S_1 =  0.95 
 13±n1S_2 =  1 
 71±n2S_1 =  1 
 308±n2S_2 =  1 

 0.0027±n3S_1 =  0.9000 
 305±n3S_2 =  1 

 57±nBkg =  3151 
 22±nSig1S =  153 
 9.5±nSig2S =  22.5 
 0.063±nSig3S =  0.000 

 0.016±sigma1S_1 =  0.113 
 9.1±sigma1S_2 =  0.2 

 28±sigma2S_1 =  0 
 0.000020±sigma2S_2 =  0.030000 
 0.000084±sigma3S_1 =  0.150000 

 0.0036±sigma3S_2 =  0.1499 

0 ≤ d𝜙 < π/8 π/8 ≤ d𝜙 < π/4

π/4 ≤ d𝜙 < 3π/8 3π/8 ≤ d𝜙 < π/2
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Mass distribution(20 ≤ |Centrality| < 30)
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Pull Distribution/ndf: 105/912χ Pull Distribution

 0.051±Erfmean =  9.000 
 0.20±Erfp0 =  4.74 

 0.78±Erfsigma =  6.51 
 0.10±alpha1S_1 =  0.70 
 0.21±alpha1S_2 =  0.70 

 388±alpha2S_1 =  1 
 462±alpha2S_2 =  7 

 5.6±alpha3S_1 =  3.4 
 5.6±alpha3S_2 =  3.4 

 0.50±frac1S =  0.31 
 1.2±frac2S =  0.0 
 0.20±frac3S =  0.26 

 0.0036±mean1S =  9.4700 
 49±n1S_1 =  14 
 52±n1S_2 =  12 

 4217±n2S_1 =  3 
 0.72±n2S_2 =  0.74 

 7.1±n3S_1 =  7.0 
 7.1±n3S_2 =  7.0 
 66±nBkg =  4212 
 25±nSig1S =  115 

 22±nSig2S =  5 
 1.4±nSig3S =  0.0 

 0.083±sigma1S_1 =  0.179 
 0.036±sigma1S_2 =  0.098 

 27±sigma2S_1 =  0 
 0.35±sigma2S_2 =  0.17 

 0.051±sigma3S_1 =  0.125 
 0.051±sigma3S_2 =  0.125 
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Pull Distribution/ndf: 104/912χ Pull Distribution

 1.2±Erfmean =  1.6 
 0.60±Erfp0 =  8.09 

 0.28±Erfsigma =  0.30 
 0.91±alpha1S_1 =  9.91 
 0.91±alpha1S_2 =  9.91 
 1.0±alpha2S_1 =  14.9 
 1.0±alpha2S_2 =  14.9 

 7.3±alpha3S_1 =  7.2 
 7.3±alpha3S_2 =  7.2 

 0.50±frac1S =  0.50 
 0.50±frac2S =  0.50 
 0.50±frac3S =  0.50 

 0.00017±mean1S =  9.47000 
 6.0±n1S_1 =  4.3 
 6.0±n1S_2 =  4.3 
 5.8±n2S_1 =  12.0 
 5.8±n2S_2 =  12.0 

 4.1±n3S_1 =  7.9 
 4.1±n3S_2 =  7.9 
 65±nBkg =  4174 

 17±nSig1S =  88 
 17±nSig2S =  17 
 17±nSig3S =  12 

 0.034±sigma1S_1 =  0.065 
 0.034±sigma1S_2 =  0.065 
 0.012±sigma2S_1 =  0.098 
 0.012±sigma2S_2 =  0.098 
 0.0022±sigma3S_1 =  0.1100 
 0.0022±sigma3S_2 =  0.1100 
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Pull Distribution/ndf:  95/912χ Pull Distribution

 0.086±Erfmean =  7.704 
 0.46±Erfp0 =  7.03 

 0.095±Erfsigma =  0.479 
 3.5±alpha1S_1 =  3.2 

 39±alpha1S_2 =  0 
 1.5±alpha2S_1 =  7.9 
 0.71±alpha2S_2 =  0.54 

 6.6±alpha3S_1 =  4.1 
 5.5±alpha3S_2 =  12.6 
 0.00044±frac1S =  1.00000 

 0.0056±frac2S =  1.0000 
 0.46±frac3S =  0.70 

 0.000018±mean1S =  9.450000 
 0.012±n1S_1 =  0.300 

 18±n1S_2 =  0 
 6.1±n2S_1 =  3.9 
 5.4±n2S_2 =  2.9 
 2.3±n3S_1 =  2.0 
 2.2±n3S_2 =  3.4 
 65±nBkg =  4139 
 20±nSig1S =  109 

 21±nSig2S =  20 
 0.0011±nSig3S =  0.0000 

 0.015±sigma1S_1 =  0.085 
 0.012±sigma1S_2 =  0.128 
 0.0053±sigma2S_1 =  0.1498 

 2.4±sigma2S_2 =  0.1 
 0.019±sigma3S_1 =  0.024 
 0.0034±sigma3S_2 =  0.1199 

M (GeV/c^2)
8 9 10 11 12 13 14

C
ou

nt
s

0

10

20

30

40

50

60

70

twoCBtwoCB

)2dimuon mass (GeV/c
8 9 10 11 12 13 14

3−

2−

1−

0

1

2

3

4
Pull Distribution/ndf:  85/912χ Pull Distribution

 0.099±Erfmean =  8.999 
 0.61±Erfp0 =  8.04 

 85±Erfsigma =  88 
 3803±alpha1S_1 =  8 

 18±alpha1S_2 =  15 
 60±alpha2S_1 =  1 
 1901±alpha2S_2 =  7 
 3536±alpha3S_1 =  2 
 3536±alpha3S_2 =  2 

 1393±frac1S =  0 
 0.043±frac2S =  0.000 

 0.50±frac3S =  0.50 
 0.015±mean1S =  9.463 

 4.3±n1S_1 =  2.4 
 4.1±n1S_2 =  2.2 

 122±n2S_1 =  1 
 2.6±n2S_2 =  14.5 

 5.3±n3S_1 =  3.1 
 5.3±n3S_2 =  3.1 

 63±nBkg =  3888 
 18±nSig1S =  75 

 9.2±nSig2S =  12.1 
 0.11±nSig3S =  0.00 

 0.24±sigma1S_1 =  0.08 
 0.025±sigma1S_2 =  0.089 
 0.051±sigma2S_1 =  0.059 

 0.000011±sigma2S_2 =  0.030000 
 0.061±sigma3S_1 =  0.063 
 0.061±sigma3S_2 =  0.063 

0 ≤ d𝜙 < π/8 π/8 ≤ d𝜙 < π/4

π/4 ≤ d𝜙 < 3π/8 3π/8 ≤ d𝜙 < π/2
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Mass distribution(30 ≤ |Centrality| < 50)
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Pull Distribution/ndf:  92/912χ Pull Distribution

 0.00022±Erfmean =  9.99999 
 0.010±Erfp0 =  4.334 

 0.031±Erfsigma =  6.108 
 0.00043±alpha1S_1 =  1.10001 
 0.00011±alpha1S_2 =  1.10000 
 0.000043±alpha2S_1 =  1.100000 

 4.2±alpha2S_2 =  1.1 
 226249±alpha3S_1 =  1 
 59870±alpha3S_2 =  1 
 0.030±frac1S =  0.382 

 0.000037±frac2S =  1.000000 
 571105±frac3S =  0 

 0.00000057±mean1S =  9.45000000 
 0.22±n1S_1 =  1.70 

 0.028±n1S_2 =  0.766 
 0.0016±n2S_1 =  1.1000 

 4.3±n2S_2 =  1.1 
 186±n3S_1 =  1 
 3588±n3S_2 =  1 

 5.5±nBkg =  5855.8 
 2.3±nSig1S =  233.7 

 2.0±nSig2S =  41.4 
 0.068±nSig3S =  0.000 

 0.00012±sigma1S_1 =  0.12999 
 0.0015±sigma1S_2 =  0.0749 
 0.0037±sigma2S_1 =  0.1049 

 34±sigma2S_2 =  0 
 5.1±sigma3S_1 =  0.1 

 127±sigma3S_2 =  0 
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Pull Distribution/ndf: 112/912χ Pull Distribution

 0.0044±Erfmean =  9.0000 
 0.28±Erfp0 =  6.01 

 3.1±Erfsigma =  15.9 
 0.017±alpha1S_1 =  0.900 
 0.034±alpha1S_2 =  0.900 
 0.0062±alpha2S_1 =  0.7000 
 0.0023±alpha2S_2 =  0.7000 

 6.8±alpha3S_1 =  5.5 
 6.8±alpha3S_2 =  5.5 

 0.29±frac1S =  0.14 
 240±frac2S =  0 

 0.14±frac3S =  0.26 
 0.00093±mean1S =  9.46999 

 11±n1S_1 =  2 
 0.99±n1S_2 =  1.83 
 0.085±n2S_1 =  0.701 

 19±n2S_2 =  2 
 18639±n3S_1 =  3 
 18639±n3S_2 =  3 

 77±nBkg =  5643 
 31±nSig1S =  246 

 11±nSig2S =  2 
 12±nSig3S =  36 

 0.38±sigma1S_1 =  0.17 
 0.016±sigma1S_2 =  0.085 

 3.4±sigma2S_1 =  0.0 
 0.0047±sigma2S_2 =  0.0302 

 0.083±sigma3S_1 =  0.028 
 0.083±sigma3S_2 =  0.028 
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Pull Distribution/ndf:  91/912χ Pull Distribution

 17±Erfmean =  10 
 0.39±Erfp0 =  7.04 

 65±Erfsigma =  100 
 1.3±alpha1S_1 =  14.9 

 153±alpha1S_2 =  6 
 6.7±alpha2S_1 =  10.9 

 7.2±alpha2S_2 =  9.4 
 7.0±alpha3S_1 =  9.5 
 6.7±alpha3S_2 =  5.4 

 0.035±frac1S =  0.001 
 0.017±frac2S =  1.000 
 0.023±frac3S =  0.999 

 0.00052±mean1S =  9.45000 
 1.0±n1S_1 =  0.2 
 0.22±n1S_2 =  0.10 
 2.3±n2S_1 =  14.6 

 1.8±n2S_2 =  0.3 
 4.9±n3S_1 =  13.0 
 5.1±n3S_2 =  12.8 
 76±nBkg =  5616 
 25±nSig1S =  148 

 23±nSig2S =  52 
 0.015±nSig3S =  0.000 

 0.00020±sigma1S_1 =  0.12000 
 0.000099±sigma1S_2 =  0.120000 

 0.00022±sigma2S_1 =  0.12000 
 0.035±sigma2S_2 =  0.047 

 0.000043±sigma3S_1 =  0.120000 
 0.0057±sigma3S_2 =  0.1197 
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Pull Distribution/ndf:  97/912χ Pull Distribution

 0.16±Erfmean =  9.00 
 0.24±Erfp0 =  5.49 

 1.8±Erfsigma =  11.9 
 67±alpha1S_1 =  3 

 1.4±alpha1S_2 =  2.0 
 18±alpha2S_1 =  9 

 0.0037±alpha2S_2 =  0.7000 
 4.8±alpha3S_1 =  2.6 
 4.8±alpha3S_2 =  2.6 

 0.21±frac1S =  0.53 
 0.0065±frac2S =  0.0000 

 0.50±frac3S =  0.50 
 0.000030±mean1S =  9.450000 

 6.0±n1S_1 =  11.7 
 0.20±n1S_2 =  0.70 
 3.8±n2S_1 =  13.9 

 34±n2S_2 =  4 
 7.1±n3S_1 =  8.7 
 7.1±n3S_2 =  8.7 
 76±nBkg =  5617 
 26±nSig1S =  152 

 27±nSig2S =  20 
 0.25±nSig3S =  0.00 

 0.016±sigma1S_1 =  0.069 
 0.0011±sigma1S_2 =  0.1800 

 18±sigma2S_1 =  0 
 0.13±sigma2S_2 =  0.11 

 0.0026±sigma3S_1 =  0.1499 
 0.0026±sigma3S_2 =  0.1499 

0 ≤ d𝜙 < π/8 π/8 ≤ d𝜙 < π/4

π/4 ≤ d𝜙 < 3π/8 3π/8 ≤ d𝜙 < π/2
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Mass distribution(50 ≤ |Centrality| < 80)
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Pull Distribution/ndf:  96/912χ Pull Distribution

 0.58±Erfmean =  7.31 
 0.26±Erfp0 =  5.19 

 1.5±Erfsigma =  5.4 
 1.3±alpha1S_1 =  14.8 

 0.0029±alpha1S_2 =  0.7000 
 0.050±alpha2S_1 =  0.700 
 0.69±alpha2S_2 =  14.97 

 12±alpha3S_1 =  3 
 12±alpha3S_2 =  3 

 0.22±frac1S =  0.57 
 0.024±frac2S =  0.000 

 0.50±frac3S =  0.50 
 0.0000042±mean1S =  9.4700000 

 5.5±n1S_1 =  12.4 
 7.3±n1S_2 =  15.0 

 4306±n2S_1 =  15 
 6.7±n2S_2 =  5.2 
 4.6±n3S_1 =  13.3 
 4.6±n3S_2 =  13.3 
 64±nBkg =  3937 
 22±nSig1S =  167 
 9.5±nSig2S =  10.2 
 8.5±nSig3S =  17.1 

 0.029±sigma1S_1 =  0.132 
 0.014±sigma1S_2 =  0.051 

 40±sigma2S_1 =  0 
 0.00092±sigma2S_2 =  0.03000 

 0.022±sigma3S_1 =  0.021 
 0.022±sigma3S_2 =  0.021 
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Pull Distribution/ndf:  99/912χ Pull Distribution

 0.014±Erfmean =  9.000 
 0.30±Erfp0 =  5.56 

 2.6±Erfsigma =  13.1 
 0.88±alpha1S_1 =  2.01 
 0.97±alpha1S_2 =  1.68 

 0.78±alpha2S_1 =  11.88 
 0.00063±alpha2S_2 =  0.90000 

 3.9±alpha3S_1 =  13.8 
 103±alpha3S_2 =  1 

 0.20±frac1S =  0.74 
 0.000099±frac2S =  0.000000 

 13±frac3S =  0 
 0.016±mean1S =  9.458 

 0.0010±n1S_1 =  0.9000 
 0.18±n1S_2 =  0.90 

 0.024±n2S_1 =  0.900 
 0.012±n2S_2 =  0.900 

 5.3±n3S_1 =  12.7 
 16±n3S_2 =  1 

 63±nBkg =  3785 
 23±nSig1S =  173 

 29±nSig2S =  37 
 0.76±nSig3S =  0.00 

 0.025±sigma1S_1 =  0.119 
 0.020±sigma1S_2 =  0.051 
 0.050±sigma2S_1 =  0.081 

 0.0016±sigma2S_2 =  0.1300 
 1.4±sigma3S_1 =  0.1 

 0.040±sigma3S_2 =  0.150 
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Pull Distribution/ndf:  94/912χ Pull Distribution

 0.85±Erfmean =  8.96 
 0.22±Erfp0 =  4.71 

 0.96±Erfsigma =  7.04 
 5.3±alpha1S_1 =  2.9 

 0.00091±alpha1S_2 =  0.50000 
 7.2±alpha2S_1 =  8.8 

 543979±alpha2S_2 =  9 
 4.1±alpha3S_1 =  1.8 

 942159±alpha3S_2 =  9 
 0.013±frac1S =  0.000 

 1.6±frac2S =  1.0 
 40±frac3S =  1 

 0.00037±mean1S =  9.45000 
 3177±n1S_1 =  2 

 4.4±n1S_2 =  4.8 
 1.1±n2S_1 =  5.7 
 0.20±n2S_2 =  0.50 

 34±n3S_1 =  15 
 4.6±n3S_2 =  13.3 
 62±nBkg =  3656 
 24±nSig1S =  180 

 18±nSig2S =  9 
 19±nSig3S =  2 

 0.74±sigma1S_1 =  0.12 
 0.011±sigma1S_2 =  0.067 
 0.0019±sigma2S_1 =  0.1300 

 2.1±sigma2S_2 =  0.1 
 0.000017±sigma3S_1 =  0.130000 

 0.26±sigma3S_2 =  0.13 
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Pull Distribution/ndf: 100/912χ Pull Distribution

 0.00053±Erfmean =  7.60000 
 0.00049±Erfp0 =  6.00000 
 0.15±Erfsigma =  0.79 

 0.038±alpha1S_1 =  0.200 
 0.094±alpha1S_2 =  0.334 
 0.063±alpha2S_1 =  1.000 

 71±alpha2S_2 =  5 
 9442±alpha3S_1 =  1 
 9442±alpha3S_2 =  1 

 0.21±frac1S =  0.01 
 0.0060±frac2S =  0.0000 

 0.14±frac3S =  0.26 
 0.0099±mean1S =  9.4668 

 9.3±n1S_1 =  0.9 
 1.6±n1S_2 =  15.0 

 2.2±n2S_1 =  1.0 
 6244±n2S_2 =  3 

 4.6±n3S_1 =  2.4 
 4.6±n3S_2 =  2.4 
 61±nBkg =  3545 
 23±nSig1S =  134 

 12±nSig2S =  47 
 0.0042±nSig3S =  0.0000 

 0.47±sigma1S_1 =  0.07 
 0.011±sigma1S_2 =  0.059 

 12±sigma2S_1 =  0 
 0.000015±sigma2S_2 =  0.040000 

 688±sigma3S_1 =  0 
 688±sigma3S_2 =  0 

0 ≤ d𝜙 < π/8 π/8 ≤ d𝜙 < π/4

π/4 ≤ d𝜙 < 3π/8 3π/8 ≤ d𝜙 < π/2
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Mass distribution(80 ≤ |Centrality| < 120)
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Pull Distribution/ndf:  67/912χ Pull Distribution

 0.096±Erfmean =  7.925 
 0.99±Erfp0 =  7.73 

 0.12±Erfsigma =  0.41 
 7.0±alpha1S_1 =  7.7 

 0.00052±alpha1S_2 =  0.90000 
 1790±alpha2S_1 =  1 
 22412±alpha2S_2 =  1 

 7.1±alpha3S_1 =  7.5 
 7.1±alpha3S_2 =  7.5 

 0.16±frac1S =  0.61 
 11458±frac2S =  1 

 0.89±frac3S =  0.26 
 0.000044±mean1S =  9.450000 

 6.3±n1S_1 =  11.2 
 53±n1S_2 =  13 
 6.4±n2S_1 =  4.6 
 6.7±n2S_2 =  5.3 
 7.1±n3S_1 =  8.6 
 7.1±n3S_2 =  8.6 
 37±nBkg =  1311 
 13±nSig1S =  70 

 0.00090±nSig2S =  0.00000 
 12±nSig3S =  10 

 0.00034±sigma1S_1 =  0.15000 
 0.00025±sigma1S_2 =  0.03000 

 0.0044±sigma2S_1 =  0.0201 
 0.0099±sigma2S_2 =  0.0206 
 0.0059±sigma3S_1 =  0.1500 
 0.0059±sigma3S_2 =  0.1500 
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Pull Distribution/ndf:  82/912χ Pull Distribution

 0.0032±Erfmean =  9.0000 
 1.1±Erfp0 =  8.0 

 52±Erfsigma =  50 
 0.92±alpha1S_1 =  14.97 

 0.11±alpha1S_2 =  0.70 
 6.3±alpha2S_1 =  11.3 
 4.1±alpha2S_2 =  13.7 

 42211±alpha3S_1 =  4 
 503±alpha3S_2 =  6 

 0.20±frac1S =  0.99 
 0.28±frac2S =  0.56 

 0.020±frac3S =  0.000 
 0.00051±mean1S =  9.47000 

 3.2±n1S_1 =  1.5 
 0.27±n1S_2 =  0.70 

 4.1±n2S_1 =  2.0 
 6.0±n2S_2 =  4.0 
 6.3±n3S_1 =  4.4 
 5.6±n3S_2 =  3.3 
 36±nBkg =  1212 

 14±nSig1S =  72 
 10±nSig2S =  34 
 4.9±nSig3S =  1.2 

 0.025±sigma1S_1 =  0.122 
 0.023±sigma1S_2 =  0.176 
 0.066±sigma2S_1 =  0.144 

 0.00011±sigma2S_2 =  0.04000 
 22±sigma3S_1 =  0 

 0.00012±sigma3S_2 =  0.03000 
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Pull Distribution/ndf:  81/912χ Pull Distribution

 0.015±Erfmean =  9.000 
 0.24±Erfp0 =  3.69 

 0.71±Erfsigma =  3.89 
 6.7±alpha1S_1 =  0.9 
 6.8±alpha1S_2 =  9.8 
 7.1±alpha2S_1 =  8.1 

 0.060±alpha2S_2 =  0.700 
 11±alpha3S_1 =  8 

 6.2±alpha3S_2 =  11.4 
 0.0030±frac1S =  0.0000 
 0.0011±frac2S =  1.0000 

 0.50±frac3S =  0.50 
 0.00036±mean1S =  9.47000 

 2.0±n1S_1 =  14.7 
 0.50±n1S_2 =  14.98 

 5.4±n2S_1 =  12.6 
 123901±n2S_2 =  10 

 5.6±n3S_1 =  12.3 
 5.6±n3S_2 =  12.3 
 35±nBkg =  1179 

 11±nSig1S =  58 
 6.4±nSig2S =  7.4 

 5.9±nSig3S =  10.7 
 0.025±sigma1S_1 =  0.176 
 0.012±sigma1S_2 =  0.069 
 0.026±sigma2S_1 =  0.039 

 275±sigma2S_2 =  0 
 0.00052±sigma3S_1 =  0.03000 
 0.00052±sigma3S_2 =  0.03000 
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Pull Distribution/ndf:  75/912χ Pull Distribution

 0.0010±Erfmean =  9.0000 
 0.25±Erfp0 =  3.73 

 0.58±Erfsigma =  3.20 
 0.000020±alpha1S_1 =  1.000000 

 0.00011±alpha1S_2 =  1.00000 
 2.5±alpha2S_1 =  1.6 
 4.6±alpha2S_2 =  0.7 

 479±alpha3S_1 =  7 
 479±alpha3S_2 =  7 

 0.16±frac1S =  0.19 
 0.0021±frac2S =  1.0000 

 0.20±frac3S =  0.26 
 0.016±mean1S =  9.461 
 0.0016±n1S_1 =  0.9000 

 3.9±n1S_2 =  13.8 
 74±n2S_1 =  15 
 4.3±n2S_2 =  2.1 
 5.1±n3S_1 =  2.9 
 5.1±n3S_2 =  2.9 
 35±nBkg =  1129 
 17±nSig1S =  118 

 5.7±nSig2S =  7.8 
 9.3±nSig3S =  18.4 

 0.000017±sigma1S_1 =  0.030000 
 0.032±sigma1S_2 =  0.167 

 0.00019±sigma2S_1 =  0.03000 
 0.074±sigma2S_2 =  0.117 
 0.078±sigma3S_1 =  0.088 
 0.078±sigma3S_2 =  0.088 

0 ≤ d𝜙 < π/8 π/8 ≤ d𝜙 < π/4

π/4 ≤ d𝜙 < 3π/8 3π/8 ≤ d𝜙 < π/2
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Mass distribution(0 ≤ |pT| < 3)
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Pull Distribution/ndf:  72/912χ Pull Distribution

 0.013±Erfmean =  9.000 
 0.11±Erfp0 =  3.26 

 0.31±Erfsigma =  3.10 
 0.53±alpha1S_1 =  0.90 
 0.98±alpha1S_2 =  1.67 

 6.5±alpha2S_1 =  4.9 
 0.0035±alpha2S_2 =  0.7000 

 4.5±alpha3S_1 =  2.3 
 4.5±alpha3S_2 =  2.3 

 0.026±frac1S =  0.001 
 46±frac2S =  1 

 0.20±frac3S =  0.26 
 0.021±mean1S =  9.464 

 63±n1S_1 =  1 
 2.2±n1S_2 =  14.6 

 1879±n2S_1 =  1 
 0.058±n2S_2 =  0.700 

 3501±n3S_1 =  1 
 3501±n3S_2 =  1 

 60±nBkg =  3485 
 24±nSig1S =  194 

 26±nSig2S =  11 
 0.26±nSig3S =  0.00 

 1.3±sigma1S_1 =  0.1 
 0.020±sigma1S_2 =  0.126 
 0.011±sigma2S_1 =  0.180 
 0.074±sigma2S_2 =  0.092 
 0.0013±sigma3S_1 =  0.1500 
 0.0013±sigma3S_2 =  0.1500 
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Pull Distribution/ndf:  84/912χ Pull Distribution

 2.8±Erfmean =  1.8 
 0.46±Erfp0 =  6.61 

Erfsigma =  1.0
 3.3±alpha1S_1 =  0.5 
 3.3±alpha1S_2 =  0.5 
 0.39±alpha2S_1 =  0.50 

 9.1±alpha2S_2 =  0.5 
 5.9±alpha3S_1 =  7.4 
 5.9±alpha3S_2 =  7.4 

 0.17±frac1S =  0.21 
 0.97±frac2S =  0.99 
 0.24±frac3S =  0.26 

 0.014±mean1S =  9.470 
 6.5±n1S_1 =  9.9 
 9.0±n1S_2 =  9.8 
 7.2±n2S_1 =  4.0 
 2.5±n2S_2 =  12.3 
 3.0±n3S_1 =  14.5 
 3.0±n3S_2 =  14.5 
 60±nBkg =  3304 
 29±nSig1S =  273 

 25±nSig2S =  73 
 16±nSig3S =  38 

 0.025±sigma1S_1 =  0.062 
 0.071±sigma1S_2 =  0.130 
 0.069±sigma2S_1 =  0.110 
 0.071±sigma2S_2 =  0.110 
 0.080±sigma3S_1 =  0.100 
 0.080±sigma3S_2 =  0.100 
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Pull Distribution/ndf:  81/912χ Pull Distribution

 0.25±Erfmean =  7.70 
 2.0±Erfp0 =  4.9 

 0.057±Erfsigma =  0.796 
 0.37±alpha1S_1 =  0.49 

 0.069±alpha1S_2 =  0.300 
 4.3±alpha2S_1 =  1.0 

 0.091±alpha2S_2 =  0.301 
 5.8±alpha3S_1 =  3.9 
 6.9±alpha3S_2 =  6.1 

 0.038±frac1S =  0.998 
 0.12±frac2S =  0.99 
 0.47±frac3S =  0.65 

 0.000087±mean1S =  9.469999 
 2.5±n1S_1 =  1.8 
 0.60±n1S_2 =  0.24 

 27±n2S_1 =  1 
 1.3±n2S_2 =  0.4 
 5.8±n3S_1 =  3.6 
 5.7±n3S_2 =  3.5 
 628±nBkg =  3424 
 233±nSig1S =  188 

 801±nSig2S =  45 
 40±nSig3S =  37 

 0.020±sigma1S_1 =  0.057 
 0.0075±sigma1S_2 =  0.1194 

 0.034±sigma2S_1 =  0.100 
 0.0028±sigma2S_2 =  0.1199 

 0.012±sigma3S_1 =  0.128 
 0.033±sigma3S_2 =  0.058 
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Pull Distribution/ndf:  85/912χ Pull Distribution

 0.072±Erfmean =  7.824 
 0.37±Erfp0 =  5.97 

 0.074±Erfsigma =  0.314 
 2.5±alpha1S_1 =  2.4 
 0.15±alpha1S_2 =  0.30 

 10±alpha2S_1 =  15 
 0.0043±alpha2S_2 =  0.5000 

 1285933±alpha3S_1 =  7 
 2.8±alpha3S_2 =  14.4 

 0.013±frac1S =  1.000 
 0.024±frac2S =  0.000 

 0.14±frac3S =  0.98 
 0.00100±mean1S =  9.45000 

 67±n1S_1 =  13 
 0.021±n1S_2 =  0.300 

 3.5±n2S_1 =  2.0 
 2.4±n2S_2 =  1.0 
 5.7±n3S_1 =  12.2 

 7.1±n3S_2 =  5.7 
 60±nBkg =  3398 
 24±nSig1S =  177 

 30±nSig2S =  29 
 0.098±nSig3S =  0.000 

 0.0000041±sigma1S_1 =  0.1500000 
 0.039±sigma1S_2 =  0.136 

 1.4±sigma2S_1 =  0.1 
 0.12±sigma2S_2 =  0.09 

 0.0030±sigma3S_1 =  0.1300 
 0.20±sigma3S_2 =  0.13 

0 ≤ d𝜙 < π/8 π/8 ≤ d𝜙 < π/4

π/4 ≤ d𝜙 < 3π/8 3π/8 ≤ d𝜙 < π/2
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Mass distribution(3 ≤ |pT| < 6)
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Pull Distribution/ndf:  87/912χ Pull Distribution

 1.6±Erfmean =  9.0 
 0.26±Erfp0 =  5.66 

 3.1±Erfsigma =  15.9 
 0.011±alpha1S_1 =  0.900 

 1237171±alpha1S_2 =  10 
 42±alpha2S_1 =  1 
 78±alpha2S_2 =  1 
 494±alpha3S_1 =  1 
 494±alpha3S_2 =  1 

 0.0043±frac1S =  0.0000 
 14±frac2S =  1 

 0.20±frac3S =  0.26 
 0.00011±mean1S =  9.47000 

 6.8±n1S_1 =  5.8 
 7.0±n1S_2 =  9.3 
 5.5±n2S_1 =  3.3 

 1836±n2S_2 =  1 
 2244±n3S_1 =  5 
 2244±n3S_2 =  5 

 73±nBkg =  5223 
 25±nSig1S =  138 

 1.8±nSig2S =  0.0 
 2.8±nSig3S =  0.0 

 0.018±sigma1S_1 =  0.178 
 0.026±sigma1S_2 =  0.128 

 3.5±sigma2S_1 =  0.1 
 0.043±sigma2S_2 =  0.167 
 0.018±sigma3S_1 =  0.147 
 0.018±sigma3S_2 =  0.147 
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Pull Distribution/ndf: 116/912χ Pull Distribution

 100±Erfmean =  9 
 0.44±Erfp0 =  7.23 

 73±Erfsigma =  85 
 0.57±alpha1S_1 =  1.77 

 0.0028±alpha1S_2 =  1.0000 
 4.3±alpha2S_1 =  2.2 

 2521±alpha2S_2 =  1 
 520±alpha3S_1 =  7 

 1.3±alpha3S_2 =  1.6 
 0.17±frac1S =  0.50 
 0.16±frac2S =  0.98 

 1.1±frac3S =  0.3 
 0.00029±mean1S =  9.47000 

 0.018±n1S_1 =  0.900 
 0.075±n1S_2 =  0.900 

 10275±n2S_1 =  1 
 496±n2S_2 =  1 
 20±n3S_1 =  2 

 0.078±n3S_2 =  0.700 
 72±nBkg =  5061 
 28±nSig1S =  203 

 0.034±nSig2S =  0.000 
 19±nSig3S =  26 

 0.013±sigma1S_1 =  0.058 
 0.0022±sigma1S_2 =  0.1300 

 0.96±sigma2S_1 =  0.15 
 1798±sigma2S_2 =  0 

 0.0032±sigma3S_1 =  0.1300 
 0.027±sigma3S_2 =  0.042 
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Pull Distribution/ndf:  96/912χ Pull Distribution

 129±Erfmean =  9 
 0.39±Erfp0 =  6.88 

 30±Erfsigma =  100 
 0.00093±alpha1S_1 =  0.50000 

 0.25±alpha1S_2 =  0.50 
 4.0±alpha2S_1 =  7.8 

 0.027±alpha2S_2 =  0.700 
 15±alpha3S_1 =  2 
 15±alpha3S_2 =  2 
 0.013±frac1S =  1.000 
 0.0072±frac2S =  1.0000 

 0.20±frac3S =  0.26 
 0.00015±mean1S =  9.45000 

 3.7±n1S_1 =  3.9 
 2578±n1S_2 =  9 

 1.9±n2S_1 =  9.6 
 755±n2S_2 =  10 

 74±n3S_1 =  3 
 74±n3S_2 =  3 

 74±nBkg =  5304 
 28±nSig1S =  174 

 24±nSig2S =  65 
 17±nSig3S =  12 

 0.015±sigma1S_1 =  0.074 
 0.015±sigma1S_2 =  0.128 
 0.049±sigma2S_1 =  0.141 
 0.045±sigma2S_2 =  0.130 
 0.080±sigma3S_1 =  0.080 
 0.080±sigma3S_2 =  0.080 
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Pull Distribution/ndf: 100/912χ Pull Distribution

 36±Erfmean =  4 
 0.38±Erfp0 =  6.85 

 33±Erfsigma =  51 
 0.015±alpha1S_1 =  1.000 

 0.21±alpha1S_2 =  1.00 
 3.0±alpha2S_1 =  9.1 
 4.1±alpha2S_2 =  7.5 
 5.6±alpha3S_1 =  12.3 
 5.6±alpha3S_2 =  12.3 

 0.11±frac1S =  1.00 
 0.019±frac2S =  0.000 

 0.50±frac3S =  0.50 
 0.000084±mean1S =  9.450000 

 0.50±n1S_1 =  1.26 
 0.76±n1S_2 =  0.74 
 3.5±n2S_1 =  14.1 
 6.1±n2S_2 =  11.6 
 6.2±n3S_1 =  11.3 
 6.2±n3S_2 =  11.3 
 75±nBkg =  5373 
 28±nSig1S =  203 

 14±nSig2S =  47 
 23±nSig3S =  12 

 0.012±sigma1S_1 =  0.071 
 0.65±sigma1S_2 =  0.15 

 2.3±sigma2S_1 =  0.2 
 0.000021±sigma2S_2 =  0.040000 

 0.024±sigma3S_1 =  0.145 
 0.024±sigma3S_2 =  0.145 

0 ≤ d𝜙 < π/8 π/8 ≤ d𝜙 < π/4

π/4 ≤ d𝜙 < 3π/8 3π/8 ≤ d𝜙 < π/2
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Mass distribution(6 ≤ |pT| < 10)
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Pull Distribution/ndf:  96/912χ Pull Distribution

 0.28±Erfmean =  8.99 
 0.23±Erfp0 =  5.35 

 0.61±Erfsigma =  6.02 
 4.4±alpha1S_1 =  0.5 

 0.032±alpha1S_2 =  0.500 
 14±alpha2S_1 =  15 

 96±alpha2S_2 =  3 
 6.7±alpha3S_1 =  10.3 

 7.1±alpha3S_2 =  7.8 
 0.0056±frac1S =  0.0000 

 1.4±frac2S =  1.0 
 2.0±frac3S =  0.2 

 0.00059±mean1S =  9.45000 
 2.6±n1S_1 =  0.5 
 1.3±n1S_2 =  2.2 
 0.28±n2S_1 =  0.71 

 1.6±n2S_2 =  0.9 
 2.2±n3S_1 =  14.7 
 0.96±n3S_2 =  0.77 
 75±nBkg =  5527 
 24±nSig1S =  122 

 22±nSig2S =  26 
 10.0±nSig3S =  3.7 

 0.075±sigma1S_1 =  0.113 
 0.012±sigma1S_2 =  0.042 
 0.078±sigma2S_1 =  0.124 

 1.2±sigma2S_2 =  0.1 
 0.0044±sigma3S_1 =  0.1500 

 0.019±sigma3S_2 =  0.020 
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Pull Distribution/ndf:  94/912χ Pull Distribution

 0.32±Erfmean =  8.99 
 0.82±Erfp0 =  10.01 
 77±Erfsigma =  90 

 0.070±alpha1S_1 =  1.000 
 1.1±alpha1S_2 =  2.0 

 0.99±alpha2S_1 =  10.00 
 8.9±alpha2S_2 =  2.9 
 7.0±alpha3S_1 =  6.3 
 7.0±alpha3S_2 =  9.2 

 0.34±frac1S =  0.18 
 0.42±frac2S =  0.42 
 0.11±frac3S =  0.99 

 0.018±mean1S =  9.455 
 0.14±n1S_1 =  0.90 

 0.061±n1S_2 =  0.900 
 5.3±n2S_1 =  3.3 
 4.9±n2S_2 =  0.9 
 6.0±n3S_1 =  11.7 
 0.11±n3S_2 =  0.70 
 73±nBkg =  5153 
 25±nSig1S =  121 

 17±nSig2S =  33 
 0.17±nSig3S =  0.00 

 0.024±sigma1S_1 =  0.180 
 0.022±sigma1S_2 =  0.096 

 0.000095±sigma2S_1 =  0.030000 
 0.00095±sigma2S_2 =  0.13000 
 0.00074±sigma3S_1 =  0.15000 

 0.0015±sigma3S_2 =  0.1500 
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Pull Distribution/ndf: 109/912χ Pull Distribution

 0.17±Erfmean =  9.00 
 0.75±Erfp0 =  9.36 

 83±Erfsigma =  91 
 1.5±alpha1S_1 =  1.3 

 0.92±alpha1S_2 =  13.76 
 3.6±alpha2S_1 =  1.1 

 0.66±alpha2S_2 =  0.71 
 6.9±alpha3S_1 =  5.8 
 2.7±alpha3S_2 =  14.5 

 0.16±frac1S =  0.23 
 5.7±frac2S =  0.4 
 0.46±frac3S =  0.31 

 0.000017±mean1S =  9.450000 
 2.8±n1S_1 =  1.6 
 1.5±n1S_2 =  0.9 
 1.7±n2S_1 =  0.7 

 0.022±n2S_2 =  0.700 
 0.022±n3S_1 =  0.700 
 0.037±n3S_2 =  0.700 

 69±nBkg =  4660 
 22±nSig1S =  130 

 29±nSig2S =  14 
 0.037±nSig3S =  0.000 

 0.000022±sigma1S_1 =  0.030000 
 0.027±sigma1S_2 =  0.113 

 0.15±sigma2S_1 =  0.07 
 0.15±sigma2S_2 =  0.08 
 0.12±sigma3S_1 =  0.15 

 0.0022±sigma3S_2 =  0.1500 
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Pull Distribution/ndf: 101/912χ Pull Distribution

 4.2±Erfmean =  9.0 
 0.62±Erfp0 =  8.40 

 7.4±Erfsigma =  24.4 
 43±alpha1S_1 =  5 
 849±alpha1S_2 =  4 

 11±alpha2S_1 =  15 
 11517±alpha2S_2 =  6 

 7.0±alpha3S_1 =  9.5 
 6.2±alpha3S_2 =  11.5 

 0.080±frac1S =  1.000 
 0.083±frac2S =  0.999 

 0.46±frac3S =  0.30 
 0.00024±mean1S =  9.47000 

 5.3±n1S_1 =  3.0 
 702±n1S_2 =  1 

 1.5±n2S_1 =  0.9 
 7.1±n2S_2 =  7.7 

 0.029±n3S_1 =  0.700 
 2.0±n3S_2 =  14.7 

 67±nBkg =  4361 
 18±nSig1S =  50 
 16±nSig2S =  32 

 0.16±nSig3S =  0.00 
 0.030±sigma1S_1 =  0.093 

 4.4±sigma1S_2 =  0.1 
 0.039±sigma2S_1 =  0.080 
 0.045±sigma2S_2 =  0.165 

 0.40±sigma3S_1 =  0.15 
 8.3±sigma3S_2 =  0.0 

0 ≤ d𝜙 < π/8 π/8 ≤ d𝜙 < π/4

π/4 ≤ d𝜙 < 3π/8 3π/8 ≤ d𝜙 < π/2
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Mass distribution(10 ≤ |pT| < 30)

20

M (GeV/c^2)
8 9 10 11 12 13 14

C
ou

nt
s

0

5

10

15

20

25

30

35

twoCBtwoCB

)2dimuon mass (GeV/c
8 9 10 11 12 13 14

3−

2−

1−

0

1

2

3

Pull Distribution/ndf:  96/912χ Pull Distribution

 0.39±Erfmean =  9.00 
 1.4±Erfp0 =  8.9 

 7.1±Erfsigma =  16.1 
 3.8±alpha1S_1 =  0.9 
 0.12±alpha1S_2 =  1.00 

 0.011±alpha2S_1 =  1.000 
 1.0±alpha2S_2 =  0.9 

 0.92±alpha3S_1 =  13.46 
 1.2±alpha3S_2 =  14.9 

 0.0066±frac1S =  0.0000 
 0.22±frac2S =  1.00 
 0.50±frac3S =  0.50 

 0.018±mean1S =  9.453 
 3890±n1S_1 =  13 

 0.85±n1S_2 =  1.64 
 75±n2S_1 =  14 
 1.2±n2S_2 =  0.8 
 6.8±n3S_1 =  5.5 
 6.8±n3S_2 =  5.5 
 35±nBkg =  1122 
 16±nSig1S =  122 

 10±nSig2S =  11 
 0.053±nSig3S =  0.000 

 3.7±sigma1S_1 =  0.0 
 0.015±sigma1S_2 =  0.098 
 0.057±sigma2S_1 =  0.104 

 2.8±sigma2S_2 =  0.1 
 23±sigma3S_1 =  0 
 23±sigma3S_2 =  0 

M (GeV/c^2)
8 9 10 11 12 13 14

C
ou

nt
s

0

5

10

15

20

25

30

35

40

twoCBtwoCB

)2dimuon mass (GeV/c
8 9 10 11 12 13 14

2−

1−

0

1

2

3

Pull Distribution/ndf:  56/912χ Pull Distribution

 109±Erfmean =  1 
 2.7±Erfp0 =  12.2 

 151±Erfsigma =  77 
 0.0086±alpha1S_1 =  1.1000 

 0.00051±alpha1S_2 =  1.10000 
 0.94±alpha2S_1 =  1.52 

 2.4±alpha2S_2 =  1.5 
 0.92±alpha3S_1 =  8.64 

 6.7±alpha3S_2 =  5.4 
 0.20±frac1S =  0.45 

 40±frac2S =  1 
 0.0011±frac3S =  1.0000 
 0.013±mean1S =  9.466 

 0.058±n1S_1 =  1.100 
 0.00031±n1S_2 =  1.10000 

 0.012±n2S_1 =  0.900 
 0.074±n2S_2 =  0.900 

 7.1±n3S_1 =  7.3 
 5.1±n3S_2 =  2.9 
 35±nBkg =  1102 

 15±nSig1S =  93 
 13±nSig2S =  28 
 12±nSig3S =  24 

 0.0031±sigma1S_1 =  0.1500 
 0.011±sigma1S_2 =  0.038 
 0.056±sigma2S_1 =  0.127 

 0.14±sigma2S_2 =  0.13 
 0.000026±sigma3S_1 =  0.150000 

 108±sigma3S_2 =  0 
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Pull Distribution/ndf:  89/912χ Pull Distribution

 0.042±Erfmean =  4.999 
 0.0027±Erfp0 =  10.0000 

 3.6±Erfsigma =  6.8 
 0.11±alpha1S_1 =  5.00 
 0.20±alpha1S_2 =  0.53 

 6.5±alpha2S_1 =  4.0 
 6.4±alpha2S_2 =  3.9 
 6.1±alpha3S_1 =  3.6 

 0.0023±alpha3S_2 =  0.3000 
 0.0014±frac1S =  0.0000 

 0.43±frac2S =  0.76 
 0.00015±frac3S =  0.00000 

 0.000015±mean1S =  9.470000 
 2.4±n1S_1 =  3.2 
 0.13±n1S_2 =  5.00 

 6.8±n2S_1 =  4.5 
 7.4±n2S_2 =  7.0 
 4.4±n3S_1 =  4.1 
 1.1±n3S_2 =  8.9 
 37±nBkg =  1037 

 17±nSig1S =  80 
 9.8±nSig2S =  1.4 
 9.8±nSig3S =  17.1 

 0.036±sigma1S_1 =  0.115 
 0.015±sigma1S_2 =  0.065 

 0.00011±sigma2S_1 =  0.13000 
 0.00018±sigma2S_2 =  0.13000 

 0.037±sigma3S_1 =  0.139 
 0.016±sigma3S_2 =  0.032 
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Pull Distribution/ndf:  71/912χ Pull Distribution

 0.022±Erfmean =  9.000 
 0.91±Erfp0 =  6.98 

 2.3±Erfsigma =  8.2 
 7.1±alpha1S_1 =  6.9 

 18±alpha1S_2 =  10 
 0.21±alpha2S_1 =  0.70 

 0.019±alpha2S_2 =  0.700 
 40±alpha3S_1 =  3 
 40±alpha3S_2 =  3 

 91±frac1S =  1 
 0.0033±frac2S =  0.0000 

 0.50±frac3S =  0.50 
 0.0000056±mean1S =  9.4500000 

 2.3±n1S_1 =  14.6 
 5.3±n1S_2 =  12.7 
 5.9±n2S_1 =  11.9 
 1.4±n2S_2 =  15.0 

 306±n3S_1 =  4 
 306±n3S_2 =  4 

 32±nBkg =  1003 
 12±nSig1S =  66 
 6.0±nSig2S =  8.1 
 9.1±nSig3S =  2.8 

 0.019±sigma1S_1 =  0.092 
 0.039±sigma1S_2 =  0.092 
 0.066±sigma2S_1 =  0.140 

 0.00023±sigma2S_2 =  0.03000 
 0.0083±sigma3S_1 =  0.1300 
 0.0083±sigma3S_2 =  0.1300 

0 ≤ d𝜙 < π/8 π/8 ≤ d𝜙 < π/4

π/4 ≤ d𝜙 < 3π/8 3π/8 ≤ d𝜙 < π/2
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dN/d𝜙(1.2 ≤ |y| < 2.4)

22

φd 
0 0.2 0.4 0.6 0.8 1 1.2 1.4

0.15

0.2

0.25

0.3

0.35

0.4

1S1S

φd 
0 0.2 0.4 0.6 0.8 1 1.2 1.4

0

0.2

0.4

0.6

0.8

1

2S2S

φd 
0 0.2 0.4 0.6 0.8 1 1.2 1.4

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

3S3S



KiSoo Lee 2017_01_18

dN/d𝜙(20 ≤ |Centrality| < 30)
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dN/d𝜙(30 ≤ |Centrality| < 50)
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dN/d𝜙(50 ≤ |Centrality| < 80)
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dN/d𝜙(80 ≤ |Centrality| < 120)
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dN/d𝜙(0 ≤ |pT| < 3)
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