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Trigger: 600001, 600011, 600021,600031 (MB)

Embedding Request ID: 20201503  (5M events for each for pi+, pi- and 1M events each for K+/K-)

Badrunlist: Ru+Ru Zr+Zr

19086038,19086050,19086052,19089047,19090019,19090021,19093042,19093043,19095061,19096002,
19096005,19096006,19098005,19098017,19098018,19098020,19102020,19102023,19103041,19104012,
19107045,19111038,19111051,19112012,19112029,19113030,19114007,19114022,19116035,19120047,
19120048,19122054,19124025,19126015,19127045,19128002, 19084053,19084055,19086060,19086061, 
19086062, 19086063,19086064,19086066,19087038,19087042,19110015,19116002,19125044,19125049, 
19126008,19126011,19127047;19083050,19084032,19084033,19085039,19086016,19086026,19088052,
19088053,19088055,19089005,19095031,19097001,19097005,19097040,19097046,19100054,19102055,
19103007,19103022,19107002,19115020,19117030,19122004,19122005,19122010,19126043,19088051,
19097057,19110051,19117036, 19120021, 19120025

Data sets and event selection

Yuan Su @ HF PWG 25/23/2022



Data sets and event selection

Yuan Su @ HF PWG 35/23/2022



Analysis cuts

Event Level cuts

Cuts Value

|𝑉𝑧| (-35,25) cm

𝑉𝑟 < 2. cm

VzDiff < 3. cm

!Badrun_list

GoodTrigger

!isBadRun()

passnTofMatchRefmultCut()

0-80%

# Events 2.2B

Track quality cuts

Cuts Value

𝑝𝑇 (GeV/c) > 0.6

TPC Nhits >=20

nHits/HitsMax [ 0.52, 1.2 ]

gDCA <= 2. cm

|η| < 1.

nHitsDedx > 10.

charge ±1

Primary tracks

Yuan Su @ HF PWG 45/23/2022



PID cuts

PID cuts

Cuts Value

btofYLocal (TOF matched ) [ -1.8, 1.8 ]

p < 1.6 && β > 0 Functions (1,2)

p >= 1.6 && β > 0 (Pion) Functions (1,2)

p >= 1.6 && !TofisAvailble |nσ𝐾|< 2. && |nσπ|< 2.

|y|𝐷0 < 1.

hybrid PID

Piecewise function of Function 1:
The lower limit of Kaon: （x <= 1.7）* (-7.54 + 5.83 * x – 1.31 * x * x) +\ (x > 1.7) * （-1.4149）
The lower limit of Pion :    -2

Piecewise function of Function 2:
The upper limit of Kaon: （x <= 2.5）* (6.129 – 1.9316 * x) +\ (x > 2.5) * （1.3）
The upper limit of Pion: （x <= 1.6）* (5.1 – 2.25 * x) +\ (x > 1.6) * 1.5

𝐷0 → 𝐾− + 𝜋+

ഥ𝐷0 → 𝐾+ + 𝜋−

π

𝐾

𝑃

π

𝐾
𝑃

Default cut ~2σ
for high 𝑝𝑇

Yuan Su @ HF PWG 55/23/2022



Raw yield signal (0-80%)

Yuan Su @ HF PWG 65/23/2022



Raw yield signal (0-80%)

Yuan Su @ HF PWG 75/23/2022



Systematical uncertainties for 𝑫𝟎 raw yield extraction

Yuan Su @ HF PWG 85/23/2022



TPC tracking efficiency

Yuan Su @ HF PWG 95/23/2022



TPC tracking efficiency

Yuan Su @ HF PWG 105/23/2022



TOF matching efficiency

Yuan Su @ HF PWG 115/23/2022



Kaon PID and efficiency

Yuan Su @ HF PWG 125/23/2022



Kaon PID and efficiency

Yuan Su @ HF PWG 135/23/2022



Kaon PID and efficiency

Yuan Su @ HF PWG 145/23/2022



Kaon PID and efficiency

Yuan Su @ HF PWG 155/23/2022



Pion PID and efficiency

Yuan Su @ HF PWG 165/23/2022



Pion PID and efficiency

Yuan Su @ HF PWG 175/23/2022



Pion PID and efficiency

Yuan Su @ HF PWG 185/23/2022



Pion PID and efficiency

Yuan Su @ HF PWG 195/23/2022



𝑫𝟎efficiency

𝜖𝑃𝐼𝐷_𝑐𝑙𝑒𝑎𝑛 = 𝜖𝑛𝜎𝑋 ∙ 𝜖𝑇𝑂𝐹 ∙ 𝜖∆1
𝛽

𝜖𝐷0
𝑟𝑒𝑐𝑜 = 𝜖𝐴𝑐𝑐𝑒𝑝𝑡 𝜖𝑇𝑟𝑎𝑐𝑘

𝜖𝑇𝑟𝑎𝑐𝑘 = 𝜖𝑇𝑃𝐶 𝜖𝑃𝐼𝐷

𝜖𝑃𝐼𝐷_ℎ𝑦𝑏𝑟𝑖𝑑 = 𝜖𝑛𝜎𝑋 ∙ 𝜖𝑇𝑂𝐹 ∙ 𝜖∆1
𝛽

+ 𝜖𝑛𝜎𝑋 ∙ (1 − 𝜖𝑇𝑂𝐹)

A fast simulation (PYTHIA) is applied for the 
efficiency study.

Yuan Su @ HF PWG 205/23/2022



Double-counting Due to MisPID

Isobar 𝑆𝑁𝑁 = 200 𝐺𝑒𝑉 Primary tracks

TOF PID: β=
𝐿

𝑐𝑡

π
𝐾

𝑃

TPC PID

π+

𝐾+ 𝑃+

𝑒+

π−

𝐾−𝑃−

𝑒−

Isobar 𝟐𝟎𝟎 𝑮𝒆𝑽 Primary tracks Isobar 𝟐𝟎𝟎 𝑮𝒆𝑽 Primary tracks

Yuan Su @ HF PWG 215/23/2022



proton sample from Λ𝟎 decay

Yuan Su @ HF PWG 225/23/2022

 High pT background, tune topological cuts;
 P>1.0 GeV/c with mass window;
 Polarization measurement.



dE/dx and 1/β distributions

Yuan Su @ HF PWG 235/23/2022



MisPID Probability for Pion/Kaon Daughters

 𝑋1~𝑁(μ1, σ1
2) with pdf 𝑓1(𝑥1) and cdf 𝐹1(𝑥1) and

 𝑋2~𝑁(μ2, σ2
2) with pdf 𝑓2(𝑥2) and cdf 𝐹2(𝑥2)

 C=
μ2σ1

2−σ2(μ1σ2+σ1 (μ1−μ2)
2+2 σ1

2−σ2
2 log(

σ1
σ2
))

σ1
2−σ2

2

 P(𝑋1>C)+P(𝑋2<C)=1-𝐹1 𝐶 + 𝐹2(𝐶)=1 −
1

2
erf

𝐶−μ1

2σ1
+

1

2
erf

𝐶−μ2

2σ2

P (𝐺𝑒𝑉/𝑐)

Note: Pion MisPID probability without proton distribution and Kaon distribution is tuned at present.

Yuan Su @ HF PWG 245/23/2022

Pion MisPID probability



D0 Double-counting Estimation

• Same momentum resolution smearing used in Fast_simulation
• Fold in the mis-PID probability into the D0 decay kinematics by PYTHIA
• Signals and double-counting entries were counted within 1.6~2.1 GeV/c2.

Yuan Su @ HF PWG 255/23/2022



Double-counting Rate vs. D0 pT

Yuan Su @ HF PWG 265/23/2022



𝑫𝟎 invariant yield and cross section

𝑑2 𝑁

2𝜋𝑝𝑇𝑑𝑝𝑇𝑑𝑦
= 

∆𝑁𝑟𝑎𝑤/𝜖
𝐷0
𝑡𝑜𝑡/2

2𝜋𝑝𝑇∆𝑝𝑇∆𝑦 × 𝑁𝑒𝑣𝑒𝑛𝑡𝑠 × 𝐵.𝑅.
=

∆𝑁
𝐷0
𝐴𝐴

2𝜋𝑝𝑇∆𝑝𝑇∆𝑦
= 𝐸

𝑑3σ
𝐷0
𝐴𝐴

𝑑𝒑3

𝑑𝑁𝐷0
𝐴𝐴

𝑑𝑦
|𝑦=0 =

∆𝑁𝑟𝑎𝑤/𝜖𝐷0
𝑡𝑜𝑡/2

∆𝑦 × 𝑁𝑒𝑣𝑒𝑛𝑡𝑠 × 𝐵. 𝑅.

𝑑σ𝐷0
𝑁𝑁

𝑑𝑦
|𝑦=0 =

𝑑𝑁𝐷0
𝐴𝐴

𝑑𝑦
|𝑦=0 ×

σ𝑖𝑛𝑒𝑙
𝑝𝑝

< 𝑁𝑏𝑖𝑛 >

Yuan Su @ HF PWG 275/23/2022



𝑫𝟎 𝑹𝑨𝑨

Yuan Su @ HF PWG 285/23/2022



TPC tracking systematic uncertainty

~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)

Yuan Su @ HF PWG 295/23/2022



Future plan

Continue double_counting and systematic uncertainty analysis;

Tune 𝑫𝟎 𝑣2 analysis cuts in Isobar collisions and obtain systematic uncertainty.

Yuan Su @ HF PWG 305/23/2022



Back up0-10%

Yuan Su @ HF PWG 315/23/2022



Back up10-40%

Yuan Su @ HF PWG 325/23/2022



Back up40-80%

Yuan Su @ HF PWG 335/23/2022



Back up

𝑝𝑇 > 0.2 𝐺𝑒𝑉/𝑐

Yuan Su @ HF PWG 345/23/2022



Back up

𝑫𝟎 𝒗𝟐 in Isobar

Yuan Su @ HF PWG 355/23/2022



 embedding QA 200 GeV Isobar Run18-K

Number of events:  615140 / 389191
 per event-5 K

Event Cuts:
| < 3 cmZ V∆ < 25 cm, |Z-35 < V

Track Cuts:
Primary tracks

| < 1η > 0.2 GeV, |
T

p
nHits > 15, nHitdedx > 10, nHits/nPoss > 0.52
gDca < 2.0 cm

/star/embed/embedding/*/st_physics_adc_*.MuDst.root

Yuan Su / LBL / USTC2022-04-18
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 embedding QA 200 GeV Isobar Run18+π

Number of events:  614245 / 388602
 per event+π5 

Event Cuts:
| < 3 cmZ V∆ < 25 cm, |Z-35 < V

Track Cuts:
Primary tracks

| < 1η > 0.2 GeV, |
T

p
nHits > 15, nHitdedx > 10, nHits/nPoss > 0.52
gDca < 2.0 cm

/star/embed/embedding/*/st_physics_adc_*.MuDst.root

Yuan Su / LBL / USTC2022-04-18
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k PID and efficiency in Zr+Zr 200 GeV

Target k
 > 0.5

T
p

| < 1η|
 20≥nHitsFit 

ndEdx > 15
gDca < 2

| < 2.0πσ|n
| < 2.0π

TOFσ|n

Partner k
 > 0.2

T
p

| < 1η|
 20≥nHitsFit 

ndEdx > 15
gDca < 2.

| < 4.0πσ|n
| < 4.0π

TOFσ|n

Yuan Su / LBL / USTC2022-04-17
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C
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s  / ndf 2χ  36.87 / 17

Constant  4.578e+02± 1.857e+04 

Mean      0.02099± 0.04526 

Sigma     0.0168± 0.9681  p <0.45≤0.40 

4− 3− 2− 1− 0 1 2 3 4
kσn

0

5000

10000

15000

20000

25000

C
ou

nt
s  / ndf 2χ  16.16 / 17

Constant  5.334e+02± 2.277e+04 

Mean      0.02047± 0.03466 

Sigma     0.016± 1.002  p <0.50≤0.45 

4− 3− 2− 1− 0 1 2 3 4
kσn

0

5000

10000

15000

20000

25000

30000

C
ou

nt
s  / ndf 2χ  10.46 / 17

Constant  5.831e+02± 2.649e+04 

Mean      0.0201±0.1106 − 
Sigma     0.017± 1.072  p <0.55≤0.50 

4− 3− 2− 1− 0 1 2 3 4
kσn

10000−

5000−

0

5000

10000

15000

20000

25000

30000C
ou

nt
s  / ndf 2χ  37.76 / 17

Constant  6.396e+02± 3.145e+04 

Mean      0.02018±0.05749 − 
Sigma     0.017± 1.028  p <0.60≤0.55 



4− 3− 2− 1− 0 1 2 3 4
kσn

40000−

20000−

0

20000

40000

60000C
ou

nt
s  / ndf 2χ  426.8 / 17

Constant  9.787e+02± 6.566e+04 

Mean      0.01636± 0.04146 

Sigma     0.0128± 0.9944  p <0.70≤0.60 

4− 3− 2− 1− 0 1 2 3 4
kσn

20000−

10000−

0

10000

20000

30000

40000

50000

60000

70000

C
ou

nt
s  / ndf 2χ  240.3 / 17

Constant  1.065e+03± 6.666e+04 

Mean      0.0185± 0.1785 

Sigma     0.0131± 0.9862  p <0.80≤0.70 

4− 3− 2− 1− 0 1 2 3 4
kσn

10000−

0

10000

20000

30000

40000

50000

60000

70000

C
ou

nt
s  / ndf 2χ  53.44 / 17

Constant  1.195e+03± 6.818e+04 

Mean      0.0187± 0.2003 

Sigma     0.0134± 0.9762  p <0.90≤0.80 

4− 3− 2− 1− 0 1 2 3 4
kσn

0

10000

20000

30000

40000

50000

60000C
ou

nt
s  / ndf 2χ  22.64 / 17

Constant  1.187e+03± 6.386e+04 

Mean      0.0176± 0.2193 

Sigma     0.013± 1.016  p <1.00≤0.90 



4− 3− 2− 1− 0 1 2 3 4
kσn

0

10000
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30000

40000

50000

60000

C
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s  / ndf 2χ  38.97 / 17

Constant  1.089e+03± 5.879e+04 

Mean      0.0159± 0.2598 

Sigma     0.012± 1.019  p <1.10≤1.00 

4− 3− 2− 1− 0 1 2 3 4
kσn

0

10000

20000

30000

40000

50000

C
ou

nt
s  / ndf 2χ  19.99 / 17

Constant  9.580e+02± 5.229e+04 

Mean      0.0161± 0.3402 

Sigma     0.011± 1.017  p <1.20≤1.10 

4− 3− 2− 1− 0 1 2 3 4
kσn

0

5000

10000

15000

20000

25000

30000

35000

40000

C
ou

nt
s  / ndf 2χ  21.44 / 17

Constant  8.184e+02± 4.095e+04 

Mean      0.0184± 0.3875 

Sigma     0.013± 1.017  p <1.30≤1.20 

4− 3− 2− 1− 0 1 2 3 4
kσn

0

5000
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15000
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25000

30000

C
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s  / ndf 2χ  11.02 / 17

Constant  6.86e+02± 2.85e+04 

Mean      0.0244± 0.4031 

Sigma     0.015± 1.044  p <1.40≤1.30 
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kσn

0

5000

10000

15000

20000C
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s  / ndf 2χ  16.93 / 17

Constant  5.801e+02± 2.037e+04 

Mean      0.0297± 0.3521 

Sigma     0.019± 1.011  p <1.50≤1.40 

4− 3− 2− 1− 0 1 2 3 4
kσn
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16000

C
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s  / ndf 2χ  7.895 / 17

Constant  4.679e+02± 1.466e+04 

Mean      0.0380± 0.3738 

Sigma     0.022± 1.043  p <1.60≤1.50 

4− 3− 2− 1− 0 1 2 3 4
kσn
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2000
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C
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s  / ndf 2χ  16.42 / 17

Constant  3.811e+02± 1.124e+04 

Mean      0.042± 0.514 

Sigma     0.023± 1.086  p <1.70≤1.60 

4− 3− 2− 1− 0 1 2 3 4
kσn

0

1000
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3000

4000

5000

6000

7000

C
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s  / ndf 2χ  12.46 / 17

Constant  287.4±  6553 
Mean      0.0623± 0.4453 
Sigma     0.031± 1.127  p <1.80≤1.70 
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1000
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C
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s  / ndf 2χ  7.399 / 17

Constant  239.7±  5350 
Mean      0.0624± 0.4697 
Sigma     0.033± 1.102  p <1.90≤1.80 
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kσn
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C
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s  / ndf 2χ  18.77 / 17

Constant  189.4±  3514 
Mean      0.0916± 0.4338 
Sigma     0.046± 1.096  p <2.00≤1.90 

4− 3− 2− 1− 0 1 2 3 4
kσn
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s  / ndf 2χ   29.6 / 17

Constant  160.3±  2530 
Mean      0.0881± 0.3846 
Sigma     0.047± 1.044  p <2.10≤2.00 

4− 3− 2− 1− 0 1 2 3 4
kσn

0

500

1000

1500

2000C
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s  / ndf 2χ  19.88 / 17

Constant  135.6±  1937 
Mean      0.1089± 0.3341 
Sigma     0.0604± 0.9882  p <2.20≤2.10 
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kσn

0

500

1000

1500

2000

2500

C
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s  / ndf 2χ  37.45 / 17

Constant  147.5±  2607 
Mean      0.0866± 0.3784 
Sigma     0.046± 1.028  p <2.40≤2.20 

4− 3− 2− 1− 0 1 2 3 4
kσn

0
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C
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s  / ndf 2χ  9.935 / 17

Constant  114.0±  1643 
Mean      0.0888± 0.4317 
Sigma     0.059± 1.046  p <2.60≤2.40 

4− 3− 2− 1− 0 1 2 3 4
kσn

200−

0
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C
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s  / ndf 2χ  13.21 / 17

Constant  77.4±  1073 
Mean      0.0854± 0.3572 
Sigma     0.053± 1.061  p <2.80≤2.60 

4− 3− 2− 1− 0 1 2 3 4
kσn
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C
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s  / ndf 2χ  19.51 / 17

Constant  57.2± 591.6 
Mean      0.1107± 0.4335 
Sigma     0.08±  1.08  p <3.00≤2.80 
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 / ndf 2χ     15 / 17
Constant  68.0± 776.6 
Mean      0.0642±0.3339 − 
Sigma     0.0552± 0.9181 

4− 3− 2− 1− 0 1 2 3 4
k
TOFσn

30−

20−

10−

0

10

20

30C
ou

nt
s  / ndf 2χ  16.82 / 17

Constant  760.58± 93.35 
Mean      0.073± 1.186 
Sigma     0.2534± 0.1077  p <0.25≤0.20 

 / ndf 2χ  19.02 / 17
Constant  139.0±  3224 
Mean      0.0339±0.1752 − 
Sigma     0.03±  0.97 

4− 3− 2− 1− 0 1 2 3 4
k
TOFσn
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C
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s  / ndf 2χ  22.79 / 17

Constant  23.3± 177.9 
Mean      0.261± 0.774 
Sigma     0.227± 2.026  p <0.30≤0.25 

 / ndf 2χ  18.13 / 17
Constant  229.9±  7420 
Mean      0.0253±0.1293 − 
Sigma     0.0182± 0.9512 

4− 3− 2− 1− 0 1 2 3 4
k
TOFσn
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C
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s  / ndf 2χ  32.13 / 17

Constant  63.1± 689.3 
Mean      0.0990± 0.2071 
Sigma     0.096± 1.366  p <0.35≤0.30 

 / ndf 2χ  6.974 / 17

Constant  3.522e+02± 1.281e+04 

Mean      0.0224±0.1769 − 
Sigma     0.0176± 0.9339 

4− 3− 2− 1− 0 1 2 3 4
k
TOFσn
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s  / ndf 2χ  21.15 / 17

Constant  102.9±  1707 
Mean      0.0591±0.1256 − 
Sigma     0.044± 1.146  p <0.40≤0.35 



 / ndf 2χ  36.87 / 17

Constant  4.578e+02± 1.857e+04 

Mean      0.02099± 0.04526 

Sigma     0.0168± 0.9681 

4− 3− 2− 1− 0 1 2 3 4
k
TOFσn
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3500C
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s  / ndf 2χ  24.14 / 17

Constant  173.6±  3037 
Mean      0.04476±0.06903 − 
Sigma     0.0415± 0.9938  p <0.45≤0.40 

 / ndf 2χ  16.16 / 17

Constant  5.334e+02± 2.277e+04 

Mean      0.02047± 0.03466 

Sigma     0.016± 1.002 

4− 3− 2− 1− 0 1 2 3 4
k
TOFσn
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s  / ndf 2χ  17.82 / 17

Constant  210.7±  4332 
Mean      0.0363±0.1103 − 
Sigma     0.0300± 0.9698  p <0.50≤0.45 

 / ndf 2χ  10.46 / 17

Constant  5.831e+02± 2.649e+04 

Mean      0.0201±0.1106 − 
Sigma     0.017± 1.072 

4− 3− 2− 1− 0 1 2 3 4
k
TOFσn
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C
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s  / ndf 2χ  33.61 / 17

Constant  293.5±  7005 
Mean      0.02711±0.06247 − 
Sigma     0.0252± 0.7915  p <0.55≤0.50 

 / ndf 2χ  37.76 / 17

Constant  6.396e+02± 3.145e+04 

Mean      0.02018±0.05749 − 
Sigma     0.017± 1.028 
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k
TOFσn
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C
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s  / ndf 2χ  35.47 / 17

Constant  300.6±  7558 
Mean      0.0256±0.1305 − 
Sigma     0.0222± 0.8271  p <0.60≤0.55 



 / ndf 2χ  426.8 / 17

Constant  9.787e+02± 6.566e+04 

Mean      0.01636± 0.04146 

Sigma     0.0128± 0.9944 

4− 3− 2− 1− 0 1 2 3 4
k
TOFσn
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14000

16000

C
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s  / ndf 2χ  59.43 / 17

Constant  4.441e+02± 1.388e+04 

Mean      0.0195±0.1244 − 
Sigma     0.0169± 0.7998  p <0.70≤0.60 

 / ndf 2χ  240.3 / 17

Constant  1.065e+03± 6.666e+04 

Mean      0.0185± 0.1785 

Sigma     0.0131± 0.9862 

4− 3− 2− 1− 0 1 2 3 4
k
TOFσn

0
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6000
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10000

12000C
ou

nt
s  / ndf 2χ  56.64 / 17

Constant  3.87e+02± 1.09e+04 

Mean      0.0202±0.1158 − 
Sigma     0.0178± 0.7471  p <0.80≤0.70 

 / ndf 2χ  53.44 / 17

Constant  1.195e+03± 6.818e+04 

Mean      0.0187± 0.2003 

Sigma     0.0134± 0.9762 

4− 3− 2− 1− 0 1 2 3 4
k
TOFσn
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5000

6000

C
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s  / ndf 2χ  53.09 / 17

Constant  259.3±  4483 
Mean      0.0316±0.0918 − 
Sigma     0.0291± 0.7697  p <0.90≤0.80 

 / ndf 2χ  22.64 / 17

Constant  1.187e+03± 6.386e+04 

Mean      0.0176± 0.2193 

Sigma     0.013± 1.016 

4− 3− 2− 1− 0 1 2 3 4
k
TOFσn
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C
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s  / ndf 2χ  24.92 / 17

Constant  149.0±  1823 
Mean      0.0461±0.1539 − 
Sigma     0.0401± 0.7835  p <1.00≤0.90 



 / ndf 2χ  38.97 / 17

Constant  1.089e+03± 5.879e+04 

Mean      0.0159± 0.2598 

Sigma     0.012± 1.019 

4− 3− 2− 1− 0 1 2 3 4
k
TOFσn
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C
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s  / ndf 2χ  20.08 / 17

Constant  115.7± 745.9 

Mean      0.074598±0.003568 − 
Sigma     0.0838± 0.6688  p <1.10≤1.00 

 / ndf 2χ  19.99 / 17

Constant  9.580e+02± 5.229e+04 

Mean      0.0161± 0.3402 

Sigma     0.011± 1.017 

4− 3− 2− 1− 0 1 2 3 4
k
TOFσn
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800

C
ou
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s  / ndf 2χ  17.05 / 17

Constant  81.9± 596.7 
Mean      0.0743±0.1764 − 
Sigma     0.0604± 0.6388  p <1.20≤1.10 

 / ndf 2χ  21.44 / 17

Constant  8.184e+02± 4.095e+04 

Mean      0.0184± 0.3875 

Sigma     0.013± 1.017 

4− 3− 2− 1− 0 1 2 3 4
k
TOFσn

100−

0
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700

C
ou

nt
s  / ndf 2χ   20.1 / 17

Constant  89.7± 540.6 
Mean      0.0816±0.1344 − 
Sigma     0.0786± 0.5791  p <1.30≤1.20 

 / ndf 2χ  11.02 / 17

Constant  6.86e+02± 2.85e+04 

Mean      0.0244± 0.4031 

Sigma     0.015± 1.044 

4− 3− 2− 1− 0 1 2 3 4
k
TOFσn
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700

C
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s  / ndf 2χ  24.57 / 17

Constant  74.7± 530.3 
Mean      0.0742±0.1172 − 
Sigma     0.0725± 0.7561  p <1.40≤1.30 



 / ndf 2χ  16.93 / 17

Constant  5.801e+02± 2.037e+04 

Mean      0.0297± 0.3521 

Sigma     0.019± 1.011 

4− 3− 2− 1− 0 1 2 3 4
k
TOFσn
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800

C
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s  / ndf 2χ  22.93 / 17

Constant  73.4± 605.3 
Mean      0.0641±0.1135 − 
Sigma     0.0606± 0.7203  p <1.50≤1.40 

 / ndf 2χ  7.895 / 17

Constant  4.679e+02± 1.466e+04 

Mean      0.0380± 0.3738 

Sigma     0.022± 1.043 
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800C
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s  / ndf 2χ  33.77 / 17

Constant  63.9± 463.9 
Mean      0.0722±0.2099 − 
Sigma     0.0783± 0.8427  p <1.60≤1.50 

 / ndf 2χ  16.42 / 17

Constant  3.811e+02± 1.124e+04 

Mean      0.042± 0.514 

Sigma     0.023± 1.086 

4− 3− 2− 1− 0 1 2 3 4
k
TOFσn
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C
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s  / ndf 2χ  27.36 / 17

Constant  63.8± 402.2 
Mean      0.0775±0.1443 − 
Sigma     0.0881± 0.7578  p <1.70≤1.60 

 / ndf 2χ  12.46 / 17
Constant  287.4±  6553 
Mean      0.0623± 0.4453 
Sigma     0.031± 1.127 

4− 3− 2− 1− 0 1 2 3 4
k
TOFσn

0
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C
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nt
s  / ndf 2χ  30.65 / 17

Constant  60.5± 483.7 
Mean      0.0593±0.2409 − 
Sigma     0.0627± 0.6523  p <1.80≤1.70 



 / ndf 2χ  7.399 / 17
Constant  239.7±  5350 
Mean      0.0624± 0.4697 
Sigma     0.033± 1.102 

4− 3− 2− 1− 0 1 2 3 4
k
TOFσn
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400C
ou
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s  / ndf 2χ  21.92 / 17

Constant  52.3± 294.8 
Mean      0.0840±0.1864 − 
Sigma     0.0846± 0.6343  p <1.90≤1.80 

 / ndf 2χ  18.77 / 17
Constant  189.4±  3514 
Mean      0.0916± 0.4338 
Sigma     0.046± 1.096 

4− 3− 2− 1− 0 1 2 3 4
k
TOFσn
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s  / ndf 2χ  8.956 / 17

Constant  39.6± 252.7 
Mean      0.082±0.226 − 
Sigma     0.0769± 0.7083  p <2.00≤1.90 

 / ndf 2χ   29.6 / 17
Constant  160.3±  2530 
Mean      0.0881± 0.3846 
Sigma     0.047± 1.044 
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k
TOFσn
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s  / ndf 2χ  18.35 / 17

Constant  32.2± 147.7 
Mean      0.1124±0.2056 − 
Sigma     0.1399± 0.8831  p <2.10≤2.00 

 / ndf 2χ  19.88 / 17
Constant  135.6±  1937 
Mean      0.1089± 0.3341 
Sigma     0.0604± 0.9882 

4− 3− 2− 1− 0 1 2 3 4
k
TOFσn
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s  / ndf 2χ  17.96 / 17

Constant  33.8± 201.7 
Mean      0.0798±0.3659 − 
Sigma     0.0679± 0.5375  p <2.20≤2.10 



 / ndf 2χ  37.45 / 17
Constant  147.5±  2607 
Mean      0.0866± 0.3784 
Sigma     0.046± 1.028 
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k
TOFσn
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s  / ndf 2χ  40.44 / 17

Constant  36.3±   306 
Mean      0.058±0.274 − 
Sigma     0.0566± 0.5986  p <2.40≤2.20 

 / ndf 2χ  9.935 / 17
Constant  114.0±  1643 
Mean      0.0888± 0.4317 
Sigma     0.059± 1.046 

4− 3− 2− 1− 0 1 2 3 4
k
TOFσn
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s  / ndf 2χ  18.77 / 17

Constant  25.2±   180 
Mean      0.0702±0.2446 − 
Sigma     0.0681± 0.6346  p <2.60≤2.40 

 / ndf 2χ  13.21 / 17
Constant  77.4±  1073 
Mean      0.0854± 0.3572 
Sigma     0.053± 1.061 
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Constant  20.30± 92.24 
Mean      0.0965±0.2149 − 
Sigma     0.1140± 0.6262  p <2.80≤2.60 

 / ndf 2χ  19.51 / 17
Constant  57.2± 591.6 
Mean      0.1107± 0.4335 
Sigma     0.08±  1.08 
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k
TOFσn

40−

20−

0

20

40

60

80

100

120

C
ou

nt
s  / ndf 2χ  14.82 / 15

Constant  14.63± 88.17 
Mean      0.0761±0.1582 − 
Sigma     0.0675± 0.4853  p <3.00≤2.80 
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Constant  1.182e+02± 2.122e+04 

Mean      0.000± 1.097 

Sigma     0.00005± 0.01245  p <2.10≤2.00 
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Constant  1.132e+02± 1.944e+04 

Mean      0.000± 1.089 

Sigma     0.00005± 0.01214  p <2.20≤2.10 



 / ndf 2χ  331.5 / 68

Constant  1.375e+02± 1.125e+04 

Mean      0.002± 2.828 

Sigma     0.0012± 0.2282 
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Constant  1.409e+02± 3.255e+04 

Mean      0.000± 1.078 

Sigma     0.00004± 0.01203  p <2.40≤2.20 
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Constant  115.8±  8397 
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Constant  1.28e+02± 2.68e+04 

Mean      0.000± 1.066 

Sigma     0.00004± 0.01129  p <2.60≤2.40 

 / ndf 2χ  302.3 / 64
Constant  92.8±  6006 
Mean      0.003± 2.778 
Sigma     0.0014± 0.2221 
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Constant  1.201e+02± 2.092e+04 

Mean      0.000± 1.057 

Sigma     0.00004± 0.01037  p <2.80≤2.60 

 / ndf 2χ  300.7 / 66
Constant  79.1±  4266 
Mean      0.004± 2.766 
Sigma     0.0021± 0.2191 
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Constant  1.067e+02± 1.617e+04 

Mean      0.00±  1.05 

Sigma     0.000039± 0.009256  p <3.00≤2.80 
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