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Some problems check in Isobar
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bin-by-bin raw yield extraction sys. uncertainty

0.5%-8%
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the efficiency correction sys. Uncertainty-TPC tracking

~0    primary tracks, so its effect is negligible.

(-1%, 5%) for Kaon ±1% for 
Pion 

𝑅 𝑛𝐻𝑖𝑡𝑠𝐹𝑖𝑡 =
𝑁𝑑𝑎𝑡𝑎(𝑛𝐻𝑖𝑡𝑠𝐹𝑖𝑡 > 15)/𝑁𝑑𝑎𝑡𝑎(𝑛𝐻𝑖𝑡𝑠𝐹𝑖𝑡 > 20)

𝑁𝑒𝑚𝑏
𝑀𝐶 (𝑛𝐻𝑖𝑡𝑠𝐹𝑖𝑡 > 15)/𝑁𝑒𝑚𝑏

𝑀𝐶 (𝑛𝐻𝑖𝑡𝑠𝐹𝑖𝑡 > 20)

𝑅 𝐷𝐶𝐴 =
𝑁𝑑𝑎𝑡𝑎(𝐷𝐶𝐴 < 2)/𝑁𝑑𝑎𝑡𝑎(𝐷𝐶𝐴 < 3)

𝑁𝑒𝑚𝑏
𝑀𝐶 (𝐷𝐶𝐴 < 2)/𝑁𝑒𝑚𝑏

𝑀𝐶 (𝐷𝐶𝐴 < 3)
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PID efficiency and TOF matching efficiency

For isobar analysis, hybrid PID is the best method at present. So other methods 
should not be used to calibrate sys. uncertainty. 

±1%
±1% Pt<1.6 

0.6982−0.6758

0.6982
~ ± 3%
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𝑵𝒄𝒐𝒍𝒍

RuRu ZrZr Isobar
< 𝑁𝑐𝑜𝑙𝑙 > < 𝑁𝑝𝑎𝑟𝑡 > < 𝑁𝑐𝑜𝑙𝑙 > < 𝑁𝑝𝑎𝑟𝑡 > < 𝑁𝑐𝑜𝑙𝑙 > < 𝑁𝑝𝑎𝑟𝑡 >

0-10% 379.21±8.55 163.94±0.17 375.80±8.55 163.03±0.17 377.51±6.05 163.49±0.12

10-40% 170.55±1.49 92.15±0.40 162.78±1.48 89.95±0.74 166.67±1.05 91.05±0.42

40-80% 33.36±0.21 27.32±0.05 30.13±0.17 25.83±0.05 31.75±0.14 29.54±0.04

Global sys. uncertainty, isobar is 
much less than AuAu.
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sys. uncertainty for 𝑫𝟎 𝒑𝑻 spectra

𝑑2 𝑁

2𝜋𝑝𝑇𝑑𝑝𝑇𝑑𝑦
= 

∆𝑁𝑟𝑎𝑤/𝜖
𝐷0
𝑡𝑜𝑡/2

2𝜋𝑝𝑇∆𝑝𝑇∆𝑦 × 𝑁𝑒𝑣𝑒𝑛𝑡𝑠 × 𝐵.𝑅.

0.5%-8%

𝜖𝑃𝐼𝐷_𝑐𝑙𝑒𝑎𝑛 = 𝜖𝑛𝜎𝑋 ∙ 𝜖𝑇𝑂𝐹 ∙ 𝜖∆1
𝛽

3.6~6.1% (𝑝𝑇 < 1.6GeV/c)

𝜖𝐷0
𝑟𝑒𝑐𝑜 = 𝜖𝐴𝑐𝑐𝑒𝑝𝑡 𝜖𝑇𝑟𝑎𝑐𝑘

𝜖𝑇𝑟𝑎𝑐𝑘 = 𝜖𝑇𝑃𝐶 𝜖𝑃𝐼𝐷

𝜖𝑃𝐼𝐷_ℎ𝑦𝑏𝑟𝑖𝑑 = 𝜖𝑛𝜎𝑋 ∙ 𝜖𝑇𝑂𝐹 ∙ 𝜖∆1
𝛽

+ 𝜖𝑛𝜎𝑋 ∙ (1 − 𝜖𝑇𝑂𝐹) 2.8~5.7% (𝑝𝑇 > 1.6GeV/c)

(-1%, 5%) for Kaon; ±1% for Pion 

±1% for Kaon, Pion 𝜖𝑛𝜎𝑋; ±3% for 𝜖𝑇𝑂𝐹 at 𝑝𝑇 < 1.6GeV/c

±0.5%

Total: 
3.7~10.1% (𝑝𝑇 < 1.6GeV/c) 
2.9~9.8%     (𝑝𝑇 > 1.6GeV/c)

Note: assuming no correlation

TODO: correlation efficiency calculation for yield, 𝑅𝐴𝐴, 𝑅𝑐𝑝. 
pp baseline; Double counting
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fPion_up = new TF1("fPion_up", "(x<=1.6)*(5.1-2.143*x)+\(x>1.6)*1.5", 0.2, 20.);
fPion_low = new TF1("fPion_low", "-2.", 0.2, 20.);
fKaon_up = new TF1("fKaon_up", "(x<=2.5)*(6.129-2.143*x)+\(x>2.5)*(1.1)", 0.2, 20.);
Kaon_low = new TF1("fKaon_low", "(x<=2.5)*(-7.54+5.83*x-1.31*x*x)+\(x>2.5)*(-1.1)", 0.2, 20.);

The upper limit of Pion: （x <= 1.6）* (5.1 – 2.143 * x) +\ (x > 1.6) * 1.6712
The lower limit of Pion :    -2
The upper limit of Kaon: （x <= 2.5）* (6.129 – 2.143 * x) +\ (x > 2.5) * （0.7715）
The lower limit of Kaon: （x <= 2.5）* (-7.54 + 5.83 * x – 1.31 * x * x) +\ (x > 2.5) * （-1.1525）

isBadrun && !isgoodtrigger

Event level: (vz(-35, 25)); (vzdiff<=3); (vr<=2); (refmul>=0);(xerr); (!isbadrun && !pileup); (mcent[0,8])

Track level: (isprimary); (pt>0.2); (|gdca|<=2.0); (|eta|<1.0); (|hitfit|>=20); (fitration[0.52, 1.2]); 
(hitdedx>10); 

(|charge|=1)

|D0y|<1

isGoodEvent: (0-80); (vr<=2);(vz<=30);(vzdiff<=3); (verror)

isGoodTrack: (isPrimary); (pMom,[0.2,40]); (eta<=1); (fab(nhits)>=15); 
(hitratio[0.52, 1.2]); (fabs(gdca)<=1.5); (hitdedx>=15); |tofylocal|<=1.8

|D0yCut|<=1

1

2

3

Cuts before Cuts now
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