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Data sets and event selection

Production picoDst Summary from FileCatalog by stream data

Generated on 2022-05-17 03:05:04

sthf  |ZrZr/RuRu200| year2018 | P21id SL21d 166971810 25446 23032 18780 25446 90.5

production isobar 2018

st hf adc  (ZrZr/RuRu200| year2018 | P21id SL21d 1648561 13051 11899 189 13051 91.2

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: Zr+7r

19126008,19126011,19127047;19083050,19084032,19084033,19085039,19086016,19086026,19088052,
19088053,19088055,19089005,19095031,1909/001,19097005,19097040,19097046,19100054,19102055,
19103007,19103022,19107002,19115020,19117030,19122004,19122005,19122010,19126043,19088051,
19097057,19110051,19117036, 19120021, 19120025
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Data sets and event selection

hRefMul_weight
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x10 Entries  2.9702366+09
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Analysis cuts

Event Level cuts Track quality cuts

X
-
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|Vl (-35.25) cm pr (GeV/c) > 0.6 3500 Enmeshn?sgﬂtw;;g
e < 2.cm TPC Nhits >=20 30001 e |
: 2500[—
< -
veDift 5. cm nHits/HitsMax ~ [0.52, 1.2 ] ook
IBadrun_list -
gDCA <=2.cm 1500~
GoodTrigger 1000}
. ul <1 :
lisBadRun() 5001
nHitsDedx > 10. ] E—
passnTofMatchRefmultCut() ' iy O, P oUpy
fseood%g ‘ Selection Flag
0-80% charge +1
# Events 2 2B Primary tracks
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PID cuts

PID cuts 5. 1°F
btofYLocal (TOF matched ) [-1.8,1.8] af-
. 2
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-2 ; 8
Piecewise function of Function 2: - o
The upper limit of Kaon: (x <=2.5) *(6.129 — 1.9316 *x) +\ (x > 2.5) = (1.3) A -
The upper limit of Pion:  (x <=1.6) *(51-225*x) +\ (x> 1.6) * 1.5 8- Default cut ~20
-8 for high pr
_10: - ‘ 1 1 1 1 l 1 1 1 il l 1 1 il 1
0 0.5 1 1.5 2 25 3

p (GaV/c)

'y
(=]
S

=y
o
w

10°

10*

10°

5/23/2022 Yuan Su @ HF PWG



Raw yield signal (0-80%)
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Raw yield signal (0-80%)
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Systematical uncertainties for D° raw yield extraction
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Efficiency
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TPC tracking efficiency
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TOF matching efficiency
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Target k
p_>05
Ir|1i <1
nHitsFit = 20
ndEdx > 15
gDca<2
Inc | <2.0
Ino’°Fl < 2.0

5/23/2022

Kaon PID and efficiency

Partner k
p.>0.2
In.i <1
nHitsFit = 20
ndEdx > 15
gDca < 2.
Inc | < 4.0
IncT°Fl < 4.0

Counts

1000

500

%10°

| ZrZr Collisions |54 = 200 GeV

o KK

LS (SE) o US (SE}
- » US (SE) - LS (SE) |

1.01 | | 1.02 1.03
M, (GeV/c?)

Yuan Su @ HF PWG



Kaon PID and efficiency
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Kaon PID and efficiency
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Kaon PID and efficiency
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Target =«
p >0.5
In] <1
nHitsFit = 20
ndEdx > 15
gDca > 0.1
Inc | <2.0
IncI°Fl < 2.0

k? reconstruction cuts:

0.5 < DecayL <25
Dca<0.4

pairDca < 0.5
coso > 0.999

Pion PID and efficiency

Partner =«
p >0.2
hﬁ <1
nHitsFit = 20
ndEdx > 15
gDca > 0.1
Inc | <4.0
Incl%Fl < 4.0

Counts

1000

x10°

ZrZr |5y = 200 GeV

“LS(SE) ©US(SE)

*US (SE)- LS (SE)
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Pion PID and efficiency
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Pion PID and efficiency
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D'efficiency

0.6

éhybridéPID A fast simulation (PYTHIA) is applied for the
s 0-10% g efficiency study.

0.5

o
=

reco _
EDO - EAccept® €Track

€Track = €Trc &Q €pIp

D° efficiency

o
no

€pID_clean = €noyx * €TOF * EA%

€pID_hybrid — €noyx * €TOF * EA% T €noy (1 — €ror)
0.1 =

0 1111 I L1 11 I L1 11 I 1 11 I L1 11 I L1 11 I | I | I L1 11 I 11 11 I L1 11
0 1 2 3 4 5 6 7 8 9 10
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Double-counting Due to MisPID

Isobar /Syny = 200 GeV' Primary tracks

dE/dx (GeV/cm)
F=N
o

A=
o

Isobar 200 GeV Primary tracks
P T R I W B R B A B A |

-1 0 1 2
Charge x IMomentuml| (GeV/c)

12 -3 2

TPC PID

2.5

1B

1.5

rrliéry tracl:ks |

- Isobar 200 GeV Pri

0 0.5 1 1.5 2 2.5
IMomentuml (GeV/c)

TOF PID: p==
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proton sample from A? decay

Counts

. "LS(SE) ©US(SE)
- * US(SE) - LS (SE)

200 b= ________________________________ ________________________________ _______________________________
a ZIrZr VsNN =200 GveV : ;

O High pT background, tune topological cuts;
O P>1.0 GeV/c with mass window;
O Polarization measurement.
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dE/dx and 1/ distributions
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Isgbar Collison @ 200 GeV
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MisPID Probability for Pion/Kaon Daughters

0.9 . . .
= Pion MisPID probability
0.8—
X;~N(yy, 0%) with pdf £i(x1) and cdf F;(x;) and 0.7E-
X,~N (i, 0%) with pdf f5(x,) and cdf F,(x;) -
0.6
1203 =02 (110401 [(1-12)2+2(0%-03)log(Zh)) =
1 2 —
1 C—pq 1 C—Uy 04:_
P(X,>C)+P(X,<C)=1-F, (C) + F,(C)=1 — Eerf(ﬁcl) + Eerf(ﬁ—cz) -
0.3
0.2
0.1
D: 1 1 I 1 1 [ 1 I [ 1 1 [ 1 1 1 I [ 1 1 [ I 1 [ 1 1
0.5 1 1.5 2 2.5 3
P (GeV /c)

Note: Pion MisPID probability without proton distribution and Kaon distribution is tuned at present.
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DO Double-counting Estimation

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

- %2 / ndf 5.569/7 x? I ndf 7.898 /7
3000 — + Constant 22.28 + 3.39 1000 — 4 Constant 23.86 = 3.22
B Mean 1.861 + 0.002 - Mean 1.858 + 0.002
ss0ol 070 < p_<1.10 GeV/c Sigma  0.01317 + 0.00131 -~ 2,50 < p_<2.60 GeV/c Sigma  0.01511+0.00131
- e D | 800~ e D |
- 0 0
2000[— D' _DC = e D _DC
B i 600— i
- Doubh‘a Counting - 0.01 i Doublg Counting - 0.03
1500 |— Sigmal i Sigmal
B 400—
1000 — B
500 200~
0_ |IIII|IIII O_Illlllllllllllllll: o III|IIII|IIII
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Double-counting Rate vs. DO pT
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D? invariant yield and cross section
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D° R, ,
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TPC tracking systematic uncertainty
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Future plan

Continue double_counting and systematic uncertainty analysis;

Tune D° v, analysis cuts in Isobar collisions and obtain systematic uncertainty.

5/23/2022 Yuan Su @ HF PWG
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K embedding QA 200 GeV Isobar Run18

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

Number of events: 615140/ 389191
5 K per event

Event Cuts:
-35<V,<25cm, [AV,] <3cm

Track Cuts:
Primary tracks
p. > 0.2GeV,n <1
nHits > 15, nHitdedx > 10, nHits/nPoss > 0.52
gbDca<2.0cm

2022-04-18 Yuan Su /LBL /USTC
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T embedding QA 200 GeV Isobar Runl8

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

Number of events: 614245 / 388602
5 11" per event

Event Cuts:
-35<V,<25cm, [AV,] <3cm

Track Cuts:
Primary tracks
p. > 0.2GeV,n <1
nHits > 15, nHitdedx > 10, nHits/nPoss > 0.52
gbDca<2.0cm

2022-04-18 Yuan Su /LBL /USTC
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k PID and efficiency in Zr+Zr 200 GeV

Target k Partner k
pT > 0.5 pT >0.2
Inl <1 Inf<1
nHitsFit > 20 nHitsFit = 20
ndEdx > 15 ndEdx > 15
gDca <2 gDca < 2.
Ino,] <2.0 [no,| <4.0
InoT°F| < 2.0 InoT°F| < 4.0
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nPID and efficiency in Zr+Zr 200 GeV

Target 1t Partner 1t
p_> 0.5 p_> 0.2
Inl <1 Inf <1
nHitsFit > 20 nHitsFit > 20
ndEdx > 15 ndEdx > 15
gbca>0.1 gbca>0.1
Ino,] <2.0 Ino,| <4.0
InoT°F| < 2.0 Inal°F| < 4.0

k? reconstruction cuts:
0.5 < DecayL <25
Dca<0.4
pairDca < 0.5
cos0 > 0.999

2022-04-18 Yuan Su /LBL /USTC




Ul ilo

counts

X2 I ndf 32.24/17

40000E—-------------------------...... <eeeeao.i.| ConstaB978e+04 + 3.607e+02
F Mean -0.1291 + 0.0080
35000 — Sigma 1.055 + 0.006
30000 —------i-memeee b g
25000 -+ redre e N
20000 = -+ -r=dreree st e e P
15000 =+ -reirrerreemsb s N e D
010100 e R SRR LR EECLE \CLEEELORREIT EERLRES
5000 = -- - -d-e e e R
0 = =
Coov o 1y
-4 -3 -2 -1 4
no,
- X2/ ndf 51.39/17
C Constant 7.316e+04 + 4.194e+02
70000 eeerer e N £ Mean 0.1138 £ 0.0050
F 0.30:=<p<0.35 Sigma 1.061+ 0.004
60000 —----- {ERERREERE feeeeee R ARREDIEEEREE € e T I
00 L RECRCTETY 5 COPEPRCPRPPREE.  CRPEEPRESRPPEPPRS FEPRPES
A0000f— -+ -+ -3 memremrdere e R
30000
20000 -+ r e femme e e e
10000 === sedrmrmmresfnennenniincnendeninni b SR b
. ST T P PP
-4 -3 -2 -1 0 1 2 3 4

cournts

20000 X? I ndf 78.25/17
- : Constan6.691e+04 + 4.337e+02
C : : : : Mean 0.02635 + 0.00567
60000~ 025 PR30 | sigma 1.058 +0.004
50000+ +---heemeeeesbeneneeitofenn RS ‘TRRELTTCTTIRPRPRP EERPPPES
40000f—--+-+- Feeeenees B ATITERRE RN L RRRREES ERRPERERS EEEPRREES
30000f -+ +---keeneeeesiaensfe T RERERERES P \PRPY PRPPPPRRL PRPPPRPR
20000 :_ ...... [ —— [ S 5. ........ Lecenanan R O decananan devennnna
10000f =+ ++beereme b b N
O » 111 I 111 1 I 111 1 I 1111 I 111 1 I 1111
-4 -3 -2 -1 0 1 2 3
no,
X2/ ndf 94.16 /17
L e A ARy i Constan6.829e+04 + 3.845e+02
- Mean 0.1438 + 0.0049
60000— AR AR Sigma 1.047 +0.003
50000 —------F----mmetmmmmeete oot R
40000 -+« =heremerebomrnen g\
30000 -+ +rkerrrennbenneefs Rt Sk SLLL EELELEEE EEEERRE
20000
10000 LR P SRRTORPRI CRRPRCLRY s | PR
B S A A T A AT DA
B — - -1 0 1 2 3 4

no,



Ul ilo

counts

_ X2/ ndf 62.88 /17
LY P~ | Constaio59e+04 + 3.526e+02
r i | Mean 0.162 + 0.005
50000 = - _9_4_0 sp _<_9_%1_5_ ______ Y AR W : | sigma 1.045 + 0.004
0000 <+ +-dereee e R
30000~
20000 -
10000 __ ...................................................................
O_ IIIIIIIIIIIIIIIIIIIIIIIIIII
-4 -3 -2 -1 0 1 2 3 4
no
X2/ ndf 75.71117
r Constant 4.488e+04 + 3.043e+02
- : : : : Mean 0.1534 + 0.0058
40000 -"0;50: < <0165 """ Y A T 1.024 £ 0.004
30000 - +reirerre e et e TR
20000[—
10000—
0 P I A I B I e
-4 -3 -2 -1 0 1 2 3 4

no,

cournts

50000

40000

30000

20000

10000

40000

35000

30000

25000

20000

15000

10000

5000

| ©

X2/ ndf 89.97 /17

- 0.45 <p <050

Constanb.128e+04 + 3.277e+02
0.1658 + 0.0054
1.032 +0.004

Mean

Sigma

no,

X2/ ndf 80.73/17

ConstanB.916e+04 + 2.832e+02
0.1663 + 0.0062
1.026 + 0.004

Mean

-4 -3 -2 -1

2 3 4
no,



Ul ilo

counts

60000

50000

40000

30000

20000

10000

40000

35000

30000

25000

20000

15000

10000

X2 / ndf 107.1/17
C Constait505e+04 + 3.670e+02
r - Mean 0.143 + 0.005
[ 0.60 <p <0.70 Sigma 1.011+ 0.004
ok
-4 -3 -2 -1 1 3 4
no
X2 I ndf 63.33/17
........................................ Constant 4.015e+04 + 2.885e+02
i | Mean 0.1198 + 0.0062
R Y SR Sigma 1.001+ 0.004
] SRR r S o e NG SR S
. S P P PR P P
-4 -3 -2 -1 0 1 2 3 4

cournts

_ X2/ ndf 79.88/17
B . . | Constan5.08e+04 + 3.24e+02
50000f—-----~ e e eeneees :
- : : + | Mean 0.1387 + 0.0056
[ 070 <p<080 Sigma 1.013 + 0.004
T o[0[o] SRR R SEPREPRE PEPREPERERY  SPRT EEPEPED ¥ CEREPREPE CPPPREPE EPRRPRRE
30000 —------Ferrmmrereree b R
P10 [0 10]0] R R EE Rl R LR CREREERRERECE CERL CECTECTRE CECTELTE
10000 === -r=rrremsbe b N
O » 11 1 I 11 1 1
-4 -3 -2 = 1 3
no,
X2/ ndf 70.93/17
C ConstanB.164e+04 + 2.562e+02
R A Mean 0.1237 +0.0069
[ 0.90 <p <1.00 Sigma 1.003 + 0.005
25000:— ------ ERERPERE ERERRETRE PR SEEETERTEREL (TR TR T CPRETREPICPERPER
20000f -+ +-- vk eeeereeeb et e TR
15000 ------r=-ememsremneeefinn
10000
5000+ Feeeees R E PR (CXREEERI CITPPP
. TR TR T TR
0% - -2 -1 0 1 2 3 4



Ul ilo

counts

X2 [ ndf 37.42/17
25000 -+ -+ e femrrreeedonnneeeeaieneee o - --io| CONStaR525€+04 + 2.343e+02
Mean  0.09813 * 0.00762
Sigma 0.9827 + 0.0056
20000+ it b N v Freeeeees
15000 - ++++emrnressienneenn e R
20000 -+ deeereeesdemeeefdiniinidi il e e
0] RS 57 ARREL] EPPRPLLE PPRPLRRY SRPRPLL. ¢ SPRPCLERN SRPPRRRS
0
-4 -3 -2 -1 0 1 2 3 4
no
X2/ ndf 45.61/17
16000 ---wvrisesssreesiennnenenien s g o oeoni- | Constant 1.596e+04 + 1.879e+02
F Mean 0.09209 + 0.01001
14000 20 =p<1:30-----eepeee Sigma 0.9885 + 0.0077
12000f—
ST/01oo] SRRPPRTCORPPPPLL SUPPRPPLY SOVRTCOITPPPRPLIS "PPPCORE SPPTCUORS PRPCRN
8000 - vvvvvdememmme e e
BO00 |-+ ++--demeemmmmmieeee et T
4000 —
2000 = - veeeedenenene e T Mg b
0 A I T I B
=& T -3 -2 -1 0 1 2 3 4

cournts

X2/ ndf 4287117

20000 Constant.973e+04 + 2.060e+02
18000F =< s b e A N Mean 0.1176 + 0.0087
Sigma 0.9969 + 0.0064
B R LR SR CRELRR SP CURRE AT LEED) N SR LRREERT EEERRERRI EREPRER
O AR AL RE R AR L REL AEERECREESEERER
12000 — -+ -- -k -rererbereenenf b e ETEEPIES
20000 -+ -+ < exereemebenenes et h
BOOO[—-++-+ v eeeemmerbemee b R feeeeenns
BO00|—------t-mrememnte s TP b\
4000F—------k---meeed e Poeee
2000 ------5ee e A
O 1 I 111 1 I 111 1 I 1111 I 111 1 I 111 1
-4 -3 -2 -1 0 1 2 3
no,
X2 [ ndf 32.11/17
L : : : ’ Constantl.249e+04 + 1.664e+02
12000 =rrrrzreeeeee pre A TN Mean 0.09329 + 0.01163
C Sigma 1.018 + 0.009
O e SERRE AL EEE) WL AR EECERL SECREERL SEEEREEN

8000

6000

4000

2000

ole—e—=% ... R T N e LS

ey o 1oy by by e b by 1y
-4 -3 -2 -1 0 1 2 3 4
no,




Ul ilo

- X2 / ndf 18.54 /17 2 9000 X2/ ndf 25.99/17
10000 Constant 9770 + 154.4 § . . . . Constant 7850 + 141.0
o
Mean  0.08212 + 0.01384 O 8000 Mean 0.05965 + 0.01566
) : : : : | Sigma 0.9995 + 0.0109 Sigma 1.002 + 0.013
8000 : : R SEEEEEED : : : 7000 : :
6000
] oo if oo s R e oo 5000
: : : : : : 4000
Y e R e e e\ A
: : : : : : 3000
: : : : : : : 2000+ PR Y S R s CHRUUUA VDR SR
2000 ; : ; : : o : 5 5 : 5 5 5 5
: : : : 1000F—++++- S A e e s R
o 11 1 1 I I“I“I“I“I“I“I“I-;-I-I--I--I--I--i--l--l--l-:-l-I--I--I--I-I“I“I-;-I- I-I 11 1 o:l 11 1 I-I--I--I-I--i.-I--I--I-;-i-I--I--I--I-i-I--I--I--I-i-l--l--l--l-‘l-l--l--l--l-I 11 1 1
-4 -3 -2 -1 0 1 2 3 4 -4 -3 -2 -1 0 1 2 3 4
no, no,

27000 : : : . —~| X*/ndf 34.84/17 o - : : : : — X*/ndf 24.38/17
5 F : : : : . | Constant 6269 + 128.4 5 C : : : : Constant 4924 +114.2
38 Eo N - G i | Mean  0.03211%0.01793 G 5000+ e e R =L | Mean  0.03179 * 0.02105
6000 : : e : : :
1. 60 <p<L 70 : : ¢ | Sigma 0.9876 + 0.0145 r 170 <p<1.80 : : ¢ | sigma 0.9941+ 0.0165
5000 4000 -+ - e ebeeeeen b N
4000 f—----rieennennes e Y EERPRE PP CRREREEE e eeneeees u
: : : : : 3000 [ g e e
e L e & Vet e F
. . . . . . 2000 __ ................................................................
2000 C
: : : : : : T CRSLRT STRTELE SUTPITP SETPR® SPRPLRR SRR
G10/0[0] SuREREETEREERERETE " AATEEE e SREREEEE LERETRSP SETEE -
0 s AR O A e S (oo 8 ... SR SR . LTSS
e v b b b b b b ey o N I T I T DR S

-4 -3 -2 -1 0 1 2 3 4 -4 -3 -2 -1 0 1 2 3 4
no,. noy,



Counts

Counts

4000

3500 —

3000

2500

2000

1500

1000

500

-4 -3 -2 -1 0 1 2 3 4
no,
_ : Xz Tndf 11.34/17
C : i | constant 2477+ 82.4
500 e e e bl + _____ : | Mean -0.02371x 0.02998
r 2 00 <p<2. 10 : + | Sigma 0.9953 + 0.0243
2000+ +-eerieeeneedee bl
T S REE SERTTEND (FETTEPPC-PRCTEPD SRTTPRRE S CIPRPR-SOSPRRLS
1000 —
] ERRIEEEE LETTTNE SUTIRPRLC-RPLINE TIRRS. S ERTINE
of B : ; . :
P N T P B I I

X2 I ndf
Constant
Mean

15.43/17

3667 + 97.0
0.05126 + 0.02510
1.03 £ 0.02

Sigma

-4 -3 -2 -1 0 1 2 3 4

no,

Counts

Counts

3500

3000

X2 I ndf 10.96 /17
Constant 3177 + 89.6
Mean -0.02179 + 0.02639
1.01+ 0.02

2500 ..................................................................
2000 -+ e-kereresenbeeee s AT A
1500
1000
100 R R R R R R R R R \EEERERR
o C1 11 I-I--I--I-I“i.-I--I--I-;-i.-I--I--I--I-I‘-I--I--I--I-i-l--l--l--l-‘l-l--l--l--l I 11 1 1
-4 -3 -2 -1 0 1 2 3 4
no
X2 / ndf 13.17/17
. | Constant 1973 + 70.5
2000 i M_ean -0.1018 + 0.0357
| Sigma 1.034 + 0.027

1500

1000

500

i I T T P DU PR PR
-4 -3 -2 -1 0 1 2 3 4
no,




mean

0.8

0.6

0.4

0.2

=
II|III|III|III|III|III|III|III|III|III

9| AP P U PN S S PN PR PO OO O O P I P I I PP P P L B B IO
]O 02 04 06 08 1 12 14 16 18 2 22 24 O0 02 04 06 08 1 12 14 16 18 2 22 24
p (GeVic) p (GeVic)




Ul ilo

counts

X2 / ndf 118.5/17

18000 ------ [T el |_+_ _..+.| Constah577e+04 + 1.894e+02

C : : : : ¢ Mean 0.3593 + 0.0095
16000f—--0:20 -<.p <0.25...... B '+"+ Sigma 1.662 + 0.010
14000
12000
10000
8000
6000 |
4000 |
2000

OIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

-4 -3 -2 -1 0 1 3 TOF4

no
X2/ ndf 1279/ 17

50000 r ... Constant 4.346e+04 + 3.545e+02

= : : & Mean 0.2438 + 0.0052

[ 0.30:<p<0.35 : Sigma 1.041+ 0.005
40000+ +++rrireennes T ERTERRSY CIRPPRL REEPRPPRRRS R ERRITES
30000 = rerderremren e bt
20000 -+ -ee-Feneeeeee e L
10000_— --------------------------------------------------------------------

’ il NP B IR I P

-4 -3 -2 -1 0 1

2 3

TOF
noj

cournts

X2/ ndf 642.3/17
ConstanB.409e+04 + 3.014e+02
0.3149 + 0.0061

1.26 £0.01

Mean

Sigma

...................... e

0.25 < p <G:30

1010 e D7 «f R R R R R SRE R R ERCRRCEREERCRRE " “EREELEE
O 1111 I 111 1 I 111 1 I 1111 I 111 1 I 1111 I 11 1
-4 -3 -2 -1 0 1 2 3 TOF4
noy
- X2/ ndf 1394 /17
o o Constanl.646e+04 + 3.667e+02
50000/—------ Leeeenes Leveeenes LT Mean 0.1852 + 0.0049
[ 0.35<p<0.4 : : Sigma 0.9223 +0.0043
40000 ------ R Preeeeees ------- Peeeee\e- RECTTE IERERELEE --------
30000 == -mrrrmrrrn el A
20000 -+ -+eeeeee T P ST R G
10000_......'.........'..... B LS LRI I L R I

-4 -3 -2 -1 0 1 2 3

TOF
noy



Ul ilo

counts

= X2 / ndf 1353/17
50000— -+ L ST ETEPE -----@@=-----| Constahi1de+04 + 3.673+02
L : : : Mean 0.1211+ 0.0049
C O.4Q <p <O.:45 Sigma 0.854 + 0.004
40000_.......'.........:................ f T S A
30000 -+ r=drereemrbrre e
20000 -+ --fereers gl
10000—
O_ IIIIIIIIIIIIIIII
-4 -1 0 1
no—‘lr'[OF
X2 / ndf 1012/17
40000 Constant 3.522e+04 + 3.396e+02
e T T Mean 0.04694 + 0.00538
35000~ "4:50: < p <0155 Sigma 0.7913 + 0,0049
30000+« -mrdremrmremsireennenton i\ b
25000 -+ --fererres e B
20000 -+ -=dremree st K
OO0 R L AL e R LR SL Lt SURL R REE RELEREES
10000 f—---+--i-ermmrmmrienesf-
5000 = -----sieeeeee e
0
-4 -3 -2 -1 0 1 2 3
ngToF

cournts

X2/ ndf 1198/17

45000F—-++++ -3k i g Constant.013e+04 + 3.594e+02
o~ Mean 0.08738 £ 0.00510

40000 0.8028 + 0.0046

X2/ ndf 867 /17
ConstanB.212e+04 + 3.261e+02
0.02544 + 0.00559
0.76 +0.01

R e preeee R S s
: : : ¢ | Mean

30000

Sigma

25000

20000

15000

10000

5000




Ul ilo

counts

X2 / ndf 143717
60000 {— - -+~ Frareenandeaeas Pre g i+| ConstahiB17e+04 + 4.281e+02
E : : : : ¢ | Mean -0.01037 + 0.00431
L 0.60 <p <0.70 : N . | sigma 0.7501 + 0.0040
50000 —--=---4s-uenses e CRRLECEREYY 20 WPEPES : :
] I SATTERTTI PRy [TTE-PRE S s S
30000 . e s Y S R T , -------- [ P
20000+ ++eefeeeeeeneneen g b
10000 -+ =+++£eeererebene et Qe D
ok
-4 TOF
noy
— X2 I ndf 959.8/17
c : : : - i | Constant 3.325e+04 + 3.514e+02
35000 --+erierarensan e PP RRERE: e | Mean -0.08873 + 0.00537
I 0.80'<p <0.90 : 3 | Sigma 0.7139 + 0.0051
30000 : : ; : :
25000 -+ ---dreme et ke
20000+ -+ --+ereme el
G101010] m PP CEP VPP L PPPPEPRy CUPEPPEPE VPR U SPEPLPEPY SPEPPPPES- EPRPPPPD
10000
5000 .....................................................................
0
-4 -3 -2 -1 0 1 2 3
no-TOF

cournts

50000

40000

30000

20000

10000

______________________________________ X2/ ndf 1096 /17
- ¢ | Constantt.246e+04 + 3.911e+02

: : : : | Mean -0.05623 + 0.00479
070<p<ti80 i 7 o | sigma 0.7216 + 0.0045

0
-4
X2 ndf 639.4/17
80000 rrrrrrzerenee e gL :"| Constang.623e+04 + 3.104e+02
C : : : : i | Mean -0.1265 + 0.0060
25000- 290 5p<1.B0. ... TN i.|_sigma 0.7042 + 0.0056
240101010 i I
15000 -------------------------------------------------------------------
10000 ...................................................................
0] e L C R DELY St SELERELRT ELRRECRREL \CREE
0 e A A T B I

-1 0 1 2 3 4

TOF
noy



Ul ilo

X2 I ndf 492.7/17
ConstaRi099e+04 + 2.787e+02
-0.1355 + 0.0067

0.6835 + 0.0062

Mean
Sigma

-3 -2 -1 0 1

14000[—
12000
10000
8000
6000 |
4000 F

2000

X2/ ndf 270/17
Constant 1.334e+04 + 2.225e+02
-0.1984 + 0.0082

0.6668 + 0.0076

Mean
Sigma

-3 -2 -1 0 1

2 3 4

rlo-TOF

’ - X2/ ndf 365.9/17

i o : & ! | Constantl.649e+04 + 2.480e+02

| 18000p=----- o T T ST | Mean -0.1758 +0.0075

16000F—--1.10.sp. <120 N Sigma 0.6846 + 0.0070
14000
12000
10000
8000
6000
4000
2000

0 s
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
-4 -3 -2 -1 0 1 2 3 TOF4
noy

” X2/ ndf 2305/17

§ 12000 —------ _________ ________ ees + weve-...i.| Constant.042e+04 + 1.952e+02

b r : : Mean -0.1978 + 0.0091

L 1. 30 <p<l 40 Slgma 0.6868 + 0.0087

10000 ?

8000

6000

4000

2000

-4 -3 2

1

2 3 4
noToF




: - - - - X?/ ndf 119.1/17 - . . : : : X2/ ndf 105.3/17
i : : P e i | Constant 8296 + 177.4 Eoo P S S ! | Constant 6236 + 153.9
: ' : = | Mean -0.1973 + 0.0104 : : : : ’| Mean -0.2345 +0.0120

Counts
Counts

7000

80001 ag e p B0 \" I’ Sigma__ 0.6486 + 0.0097 coob L84 sp<te0 L | Sigma__ 0.6741+ 0.0112

e S L B R S Y A" i e S

03 SRS RIS NN U 1 VO NS NS S

4000 : : :
3000+ : - :

: : : : : : : 2000 ----"- e peeeeef P P\ e
2000+ eeireeenes oo oo e oo e roceees E : : : : :

to00 - R S v e

0 S RN - L o AR S
_IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII _IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

-4 -3 -2 -1 0 1 2 3 4 -4 -3 -2 -1 0 1 2 3 4
naToF noToF

= . . . . —{ X?/ ndf 84.31/17 4500 . ~ X*/ndf 52.38/17
] T s T _¢_ """"" | Constant 5227 + 140.5 _+_ .| Constant 3856 + 122.1

Mean —0.2425 + 0.0130 T0s) P S B Mean  -0.2345 + 0.0157

Counts
Counts
TTTT

5000 =160 SRSLAO i - .| Sigma__ 0.6462 £ 0.0121 E 170 <p <180 5 :| sigma 0.6555 + 0.0144
E : : : \ : ; ; 3500 —-----keeeeee S P oo e

4000 TSSO SSRURONE Y SRONNED WENON SOOPIUOE OSSO SO 3000E-+--e-beereeeebennnneebo o M

: : ; : : ; : 2500+ oo oo e S S
3000 = ---eregrnenes e ) RRREREEE AREE SR EEEEREREE: SEREERERD Breneeees : : ; : : : :
: : : : : : 2000+~ SIR R SRS X TS S

2000 S T S 1500F—---- SRR SRR | SO . o SO SRS S
T S A L ¥ T SN NS A

] St 23 SUION SUCVPRR LR SO P
' R N 10 S e PP RS

0

S I IS I I I IR B i S N T
-4 -3 =2 -1 0 1 2 3 4 -4 -3 -2 0 1 2 3 2

TOF TOF
noj noy




Counts

Counts

. . : : — X*/ ndf 35.4117 : : : : X% I 'ndf 36.8/17
...... + Constant 3239 + 108.4 3000 -=rrerrmrmerertermseseneemgebemes bl Constant 2666 + 103.1
; : : - ‘| Mean -0.2573 +0.0170 ' : : '+' i | Mean -0.2579 +0.0193

3500

Counts

soo0f—-+:80.50.5190. L] — [ Sigma__0.6423 £ 0.0148 2500 199 505200 /) S | Sigma__0.6151:+ 00178

2500 : : : : : : :
2000f—------ Feeneeees Freenee [ R ) S R RRRRRELRLILLEELED

2000 : : : : : : :
1500+ B S T
1500

1000 : . L i
1000 : : : ;

sonfgee e

Lo i 111 i 111 i [ i 111 i 111 i 111 i 111 Cov o 1y 0 - oy oo by by v v by vy o by vy by ay
-4 -3 -2 -1 0 1 2 3 4 -4 -3 -2 -1 0 1 2 3 4
n O-EO F n O-'TI'[OF

X2 / ndf 40.38/ 17 . . . . — X?/ndf 41.56 /17
Constant 2140 £ 95.6 2000} ------ Meeeaaas [ Veeeeands . i.| Constant 1667 + 80.7
Mean -0.2878 + 0.0215 : : : '+‘ | Mean  -0.3006 + 0.0260

Counts

2000

.2.00i<p<2.50. ... A N .| sigma  0.6057 + 0.0210 [ 210 <p<2.20 ‘| sigma  0.6333 + 0.0232

1500 woefeveeenchenen o N e

1500

t000f e cfc g

1000

157010 ] e L T T T . N

500 : FRREEES A RLIIEEEE :

- . . 0 : : . =

o ey L by b b by Ly I I s by ey

-4 -3 -2 -1 0 1 2 3 4 -4 -3 -2 0 2 3 4
naToF naToF




mean

) U I U N I I I PP N N I T
]O 02 04 06 08 1 12 14 16 18 2 22 24
p (GeVic)

0.8
0.6

0.4

0.2

obn b b b b b by b by e b s
0O 02 04 06 08 1 12 14 16 18 2 22 24
p (GeVic)




efficiency

1.02 >
3 C
2 c
1 ] 1
o =
- [}
0.98—---+---- 0.98
0.96— 0.96
0.94 0.94
0.92— 0.92
0.9 0.9
0.88— 0.88
0.86— 0.86
0.84— 0.84F
0.82f—---+ : : : : : : : 0.82f—--- : : : : : : : : :
ogb kel b b by nn ben ben ben bewn bw by PP =P PP PP PP PP IR IR IR VPR PR IS IO

02 04 06 08 1 12 14 16 18 2 22 24 "0 02 04 06 08 1 12 14 16 18 2 22 24
p (GeVic) p (GeVic)



Counts

1000 |—

500 |

ZrZr \/SNEN = 200 GeV

-~ LS (SE) oUs (SE)
® US(SE) - LS(SE)

.............................................................................................................................................................

0.55 0.6
M. (GeV/c?)



k PID and efficiency in Zr+Zr 200 GeV

Target k Partner k
pT > 0.5 pT >0.2
Inl <1 Inf<1
nHitsFit > 20 nHitsFit = 20
ndEdx > 15 ndEdx > 15
gDca <2 gDca < 2.
Ino,] <2.0 [no,| <4.0
InoT°F| < 2.0 InoT°F| < 4.0

2022-05-22 Yuan Su /LBL /USTC



0 x?/ndf  381.7/409 U, — [X*/ndf 382.8/337
3t Constant 61.79 £4.91 5 : : : : : : | Constant  448.6 + 15.7
S Y S SO Mean  11.13+0.09 8 700 Mean 8.4+0.0

r 020 <px0.25 Sigma_ 1.177 +0.053 600 , : , : : [ Sigma  0.8059 + 0.0180
e T T |1 | A 1| SRR R R

C Z e NI, | :

0] R EEEERE R EEPERREEREREERERREL ||/ L O - : : : .

r e e At

of 200F b

E 100f—=----i-memdeeeedes

e I E

C OF

_IIlilllilIliIIIiIIIilllilllilllilllilll —100:|'1'|'i'r'|'1"i'r'r'|"|"|'|'r'i"|'1'1'i'r'|"|'i'l'r'|"i"|'1'r'i"|'1"|'i'r'|"|'

o

4 6 8 10 12 14 16 18 20 0 2 4 6 8 10 12 14 16 18 20
no, no,

: : : : : — X2/ ndf 316.7/273 — . . . . —| x?/ ndf 230.4/230
e feeees egpeebennnnnd R i...| Constant 1463 + 35.9 4000 Constant 3071+ 67.4
: : : : : ¢ | Mean 6.73 £ 0.01 Mean 5.65 + 0.01

2000

Counts
Counts

odo<p<o3s [ i © | [Sigma 05863 +0.0094 3500E" Sigma__0.468 + 0.007

1500 3000

2500F-++-i-oo i il L SERSE ST

R | T B e A B
T T O € S s e S S
500 L Y .  SE R S S S S

) RRY L Sl R S R A

0

o
TTTTJTTTT

2 4 6 8 10 12 14 16 18 20
no,

0 2 4 6 8 10 12 14 16 18 20
no,

o



Counts

counts

, X2/ ndf 250.5 /188

2000 F Constant 5782 + 111.7

: Mean 4,918 + 0.007

6000 — : Sigma _ 0.3756 + 0.0053
0100 SERPRRE AR S | | SRR L RIS A TPRE TERTEE
4000 —----2ee - WL s S
CTI0] SEREPRETRRPRIES 25 CERRRPRRS Beesed e
2000 feenns Preeendenens freeendes freenedhenes
1000 ........................................................

0

11 1 i 11 1 I 11 1 i 11 1 i 11 1 i 11 1 i 11 1 i 11 1 i 11 1 i 11 1

0 2 4 6 8 10 12 14 16 18 20

no,
- X2 I ndf 215.4/147
12000 C Constant 1.073e+04 + 1.845e+02
E : Mean 4.017 £ 0.005
10000 : Sigma 0.3205 + 0.0039
8000 H Feeedees U N e
BO00 - --vdvevo il e e deememeedenn e
4000 T (1 | SR S A S IS
2000 -+ - Qe
0
-2000
PP PRI PRPRPI IR APRPIPEN PSPPI A PRI BPUPRP A

0 2 4 6 8 10 12 14 16 18 20
no,

cournts

10000 B
8000 :
6000 :
4000 :

2000

X2/ ndf 189.9 /159
Constant 7960 + 149.3
Mean 4.408 + 0.006

Sigma_ 0.3422 + 0.0044

0 2 4 6 8 10 12 14 16 18 20

no,
X2/ ndf 814.9/140
16000+ -
C Constantl.546e+04 + 2.374e+02
14000 -~ - - - e ee b Mean 3.754 + 0.004
C 0.2149 +0.0017
12000 - -+-+-+- .
10000 ----+---
8000f—----i---
6000
4000: [ - R N T T T T e T T e

2000

-2000f

_4000__I-I-i-l-I--I--I-i-I--I--I--I--I-i-l-“-l--l--l-i-l--l--l-l-i-l--l----l--l-l-" '|"|"|'l'|"|"|'
0 2 4 6 8 10 12 14 16 18 20
no,



Ul ilo

counts

X2 I ndf 1953/ 141
35000 :
: ConstaBrd03e+04 + 4.253e+02
: Mean 3.503 + 0.003
30000 : Sigma 0.1747 £ 0.0013
25000 —---- - -TyLeeeee Lo Beeeennd b
20000f—----:--- GOl Beeeend b
15000 —----3--- @ -----50ee oo Beeereed
10000 SRR SRR R RN SEREE
5000 foeeees Broseedieeeans e R T TRPEN
0
_IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
0 4 6 10 12 14 16 18 20
no,
X2/ ndf 2088 /106
C Constant 2.523e+04 + 7.234e+02
25000'_.....;...*..;. .............. P R Mean 3.249 £ 0.004
[ 0.80 <p <0.90 : Sigma 0.06025 + 0.00123
20000f—-+-- 3+ i eeeeedeenen B
15000 --++4-+
10000f—
5000 f—----5--- {30 Sevennns b TS SRR TR SR
O_ D . . . . . . .
P VR I RPN PR IR RPN PR BT B
0o 2 4 6 8 10 12 14 16 18 20
nag,

k

) X2/ ndf 3858 /125
; as000F ConstanB.542e+04 + 6.571e+02
| : Mean 3.331+0.003
: Sigma 0.08565 + 0.00096
30000 ! - : T
25000 LR T T TP PP P LT PP PP PRSP PEE Beeeesieenes
20000 P R s PR Peeees
(10/0's| cPPRP RN | AEERPRPE SPPPPRS FRPRPN FPPPRP EEPPPRPPRPRPS RS RPRRS
10000 FEE REREED e Beeeees
5000 ------------------------------------------------------------
0 -
=111 I 11 1 11 1 I 11 1 I 11 1 I 11 1 I 11 1 I 11 1 I 11 1 I 11 1
0 2 4 6 8 10 12 14 16 20
no,
0 = X2/ ndf 757.2/93
5 14000—=----t---y- frmrmdreeereeeees pemeees i---| Constantl.414e+04 + 6.145e+02
3 o : : : Mean 3.227 +0.006
12000[— - -0:90 p =1:00 -+ -r---ree-eee Peneees i---| Sigma 0.04882 + 0.00200

10000
8000}
6000
4000

2000}

0 2

4 6 8 10 12 14 16 18 20

no,



“Luulio

counts

2
7000 Er T X2 / ndf 231.2/88
F : Constant 6857 + 346.0
6000 :_ ....................................... Mean 3.25 £ 0.00
= 1.(:)0 <1.10: Sigma  0.04757 + 0.00149
5000 = - -+ g w P vk e e e e
4000 = ----4e e fe b e
3000 —----i---
2000 === dee-offy b
1000 F—---- i@ -5 - - dee e
oF
—1000 = --ire - e e
0 2 4 6 10 12 14 16 18 20
no,
X2 / ndf 488.7 /74
4000 Constant 3803 + 27297.2
Mean 3.301% 0.003
Slgma 0.007041+ 0.015964
3000 =il rrr i T
2000 == dme e b e
1000 -~ R A e
0
-1000
Eeeo b by by b b b by by B
0 2 4 6 8 10 12 14 16 18 20
nag,

k

cuunno

cournts

X2 / ndf 307.7/78
N Constant 3288 + 290.6
3000 =+ B e beesesoe e Mean 3.278 + 0.006
L Sigma  0.04785 + 0.00237
2000 f—
1000_—
0
-1000
_IIIiIIIilIlilIIilllilllilllilllilllilll
0 2 4 6 8 10 12 14 16 20
nok
X2/ ndf 588.5 /68
4000 Constant  -6829 + 26530.7
Mean 3.301% 0.002
4000 Sllgma (l).00676llt 0.007708
2000
1000
0
-1000
2000 A AR I I AN PR I AT
0 2 4 6 8 10 12 14 16 18 20
nck



“Luulio

counts

X2 I ndf 225/ 67
Bt Constant 3345 + 238.6
C Mean 2.372 £ 0.005
- Sigma  0.05227 + 0.00210
3000 [— e T
2000_— .........................................................................
T P
oF
—1000 === de - b e e
_IIIillIilIIiIIIilllilllilllilllilllilll
0 4 6 10 12 14 16 18 20
no,
- X2 I ndf 240.9/ 60
3000 - Constant 2869 + 177.6
o Mean 2.408 * 0.005
2500 - Sigma  0.05517 + 0.00196
2000 =+~ re b
(Vo] S R R R CE R EET T LT SRR RLT CECRRL-TRLEEE SLREERE FEEREE
1000:_ e A
500
oF
—soo:—-----,-----+--,- --------------------------------------------------------------
1000 oy T e T e Ty
0 2 4 6 8 10 12 14 16 18 20

no,

cuunno

4000

3000

2000

1000

-1000

Counts

X2 / ndf 725167
C ; : : : : | Constant -7.086 * 253.740
_—t """" AR Feeees fremmemitetl Mean 1.851+ 0.031
- 1.$ < p:<1.60; Sigma  0.007003 + 0.218796
:I 11 I 11 1 I 11 1 I 11 1 I 11 1 I 11 1 I 11 1 I 11 1 I 11 1 I 11 1

0 2 4 6 8 10 12 14 16 18 20

2500

2000

1500

1000

500

nO'k
X2/ ndf 222.6/59
Constant 1683 + 138.8
: : : Mean 2.392 + 0.007
.17d<px1.80: Sigma  0.06928 + 0.00304

0 2 4 6 8 10 12 14 16 18 20

no,



Counts

Counts

X2 / ndf 186.9/61
o : : Constant 1507 £ 130.0
2000 =g ---- R S A Mean 2.419 + 0.008
C 1.$ <px1.90 Sigma  0.06615 + 0.00339
1500 [—---- i e e
1000 —
500—
0
_IIliIIIilIIillIilllilllilllilllilllilll
0 4 6 10 12 14 16 18 20
no,
X2/ ndf 110.3/60
; Constant 739.2+82.2
1000 ; Mean 2.428 + 0.010
: Sigma  0.07255 + 0.00411
800 B R FEE , -------------- [EEPEP . L [

600

400

200

0 2

18 20

no,

4 6 8 10 12 14 16

Counts

Counts

1600

1400

1200F
1000
800F
600
400

200F

X2/ ndf
Constant
Mean

163.3/60
1147 + 110.7
2.427 + 0.009

Sigma 0.06893 + 0.00375

-200

0 2 4 6 8

:r1-|-i-r-|-1-i-r-r-|--i-1-|-r-i--|-1-|-i-r-|--|-i-l-r-|--i-1-|-r-i--|-1-|-i-r-|--|-

10 12

P15 1| PR SPPPPRS FRPPRF SRR ORI PR A
[ 210<px2.20:
2000 :

1500

1000

500

0

0 2 4 6 8

14 16 18 20
no,

X2 / ndf 249.4 / 60

Constant 2448 + 61916.0

Mean 17.83 £ 20.61

Sigma 3.302 £ 2.777

10 12

14

16

18 20

no,




@ 1200 X2/ ndf 287.9/61 ” . X2/ ndf 77.29 /57
g Constant 1.685e+04 + 8.756e+04 o e B R AR i Constant 4159+ 54.7
o -
8 Mean 0.7314 £ 1.4142 38 oo : : : : i | Mean 2.46 + 0.01
1000 Sigma 0.02294 + 2.40520 600" 2:4q < pi<2:60 """ AR froooioo| Sigma  0.09306 + 0.00551
500
400
300
200
EARRE )RR g ARRAEES ARRRARLEARALEE ARRRERAL LR peeeees 100~
oF
_I 11 i 11 1 i 11 1 i 11 1 i 11 1 i 11 1 i 11 1 i 11 1 i 11 1 i 11 1 —100:r1-|-i-r-|-1-i-r-r-|--i-1-|-r-i--l-1-|-i-r-|--|-i-|-r-|--i-1-|-r-i--|-1-|-i-r-|--|-
0 2 4 6 8 10 12 14 16 18 20 0 2 4 6 8 10 12 14 16 18 20
no, ng,
” X2/ ndf 97.06 / 56 o B X2 / ndf 69.11/54
5 Constant 345.2 + 47.0 s E : : : : : .| Constant 299.3 + 42.1
3 Mean 2.497 + 0.013 G350~ Mean 2,575+ 0.014
500 Sigma  0.08448 + 0.00610 200 Sigma  0.06324 * 0.00575
e R e e N S S S

] RICCT SOPIR SORE SHOR: DRURS USSP 200

: : : : : : : : : 150
200+ b b
: : : : : : : : : 100

100+ b b 50

o
TTTTTTTT

0 2 4 6 8 10 12 14 16 18 20 2 4 6 8 10 12 14 16 18 20

no, na,

o



3 . . . 3
p (GeVic) p (GeVic)



o0 X2 / ndf 54.38 / 49 1400 : : : : : X2/ ndf 166.4 / 37
'g 140F ; : | constant  56.98 + 15.36 : : : i Constant  935.6  61.6
PPy : : : : 1| Mean 2.271+ 0.014 Mean 2.019 + 0.005

Counts

1200

E . : : |_Sigma__ 0.04862 * 0.00943 Sigma _ 0.0571+ 0.0030
100 : . SRR T : :

R 1000 SR NI M Sh I SR
80 d f H " [ " - H H H H H H
N e S |15 S S S ooy (o s

40 ; JEARREIE feeeeeee Foeeeees

- 600 . S R T
20 - - : : . :

400 R R NRCR fL ERCNN SRS SRS S

e e S 1

(10 ol Sl Tt e e S Tl e e el Sl ]t e ke whe sl el e whe e Eeovon by by by aa s - i -|- -| ol by by
0 0.5 1 15 2 25 3 35 4 0 0.5 1 15 2 25 3 35
no—IOF nO'IOF

X2 / ndf 344.6 /28 X2/ ndf 446.6 /23
E : : : : . | constant 3158 + 102.7 : : : : Constant 8847 + 201.2
L A S e [ Mean 1.821+ 0.002 Mean 1.651+ 0.001

Counts
Counts
T

: Sigma  0.04956 + 0.00081 8000—-0:35 <p<0:40--"""" P SR (AR "] Sigma  0.03631+ 0.00030
3000 = rrrrrrdmmmmnir s ool Trreeeeees HAREEEEEES SRR T N . : : : : T T

] S YT T UM T T T 2V e A preveeee S | S P AR S
2000 -+-nerdereneee ARRREEREE e ARRRLRLLE Serreeesdeeeeennn B -
1500 =+ nireeeeenns e | T SR S L e 4§ ARRENES freceesss froveee froeeeee
1000 -+ -vefemmmnmeniieeeee okl L L

c . . : : : : 2000
e o 8 (s S K

0.5 1 15 2 2.5 3 35 4 0 0.5 1 15 2 25 3 3.5

-TOF
nck

TOF
nok



Ul ilo

counts

X2 I ndf 401.1/19

- 0.40 <p <045
15000 -+ iseeeene e

10000 —-+=+=+isnnnnnens RTINS

5000 f—------ ERTIIPIE CRRRRLED ;

200001 EEEETTIE T :

Constah®963e+04 + 3.495e+02
Mean 1.529 + 0.000

Sigma

0.02942 + 0.00020

0.5

15

25 3 35

TOF
nok

X2/ ndf 187.9/14

50000 |—-+++++xresees e ronenennd

- 0.50:<p <0.55
40000 : ;

30000

20000

10000

Constant 5.081e+04 + 7.376e+02
1.371+0.000
0.02137 + 0.00016

Mean
Sigma

0.5

2.5 3 35

-TOF
nck

cournts

30000—

25000

20000

15000

10000

5000

X2/ ndf 2722116

ConstanB.352e+04 + 5.316e+02
_________ Yot | Mean 1.441+ 0.000
Sigma 0.02543 + 0.00019

0.5 1 15

25

35
noyoF

70000 . X? 1 ndf 114.2/13

Constan6.692e+04 + 9.436e+02

60000 — : Mean 1.316 + 0.000

: : Sigma 0.0183 + 0.0001
50000 ...... Meeeaaaan P E. ........ ;l ........ Lawemennn F I daeenaa
40000f -+ +h-mmeeeecbee @ Eeee RS RREELLCTT IRRPRPRN SERPPPS
10100/0| ERRRRRET SRRRES SERH | BT SRRRRRR S R R R
PA00[V/0] kAT REERERERTARER § (R RREERER RREREEE RRERRRLE Teresaees SERERRRLE
10000 ...............................................

0

e o 1o o by v e by b b 1y

0.5

15

25

3.5
nGIOF




counts

Counts
B
o
o

80

60

40

20

50000

40000

30000

20000

10000

X2 / ndf 654.4 /15
Constant1.02e+05 + 1.01e+03

1.257 + 0.000
0.02276 + 0.00011

Mean
Sigma

0.5 15 25

3.5
no—IOF
X2/ ndf 60.41/12
Constant 5.297e+04 + 9.520e+02
Mean 1.158 + 0.000
Sigma

0.80: < p <0.90

0.01449 + 0.00016

0.5 1 15 2 2.5

rlo-TOF

cournts

80000+ 070 <----<og(, ------------- freeees

40000 -=====3eeenenee B

20000{—-+++- Feeeenees e

25000 —------ ECPRPRED + ------ Froeenen Beeeae ‘-
20000
15000
10000

5000

X2/ ndf 169.7 /13
Constan®.359e+04 + 1.116e+03

1.199 + 0.000
0.01767 + 0.00011

Mean
Sigma

60000f— -+ -+~ Feeeeee Foeeeenns EEPIPR Feoeenans B

0.5 15 25

35
noyoF

0.90 < p <1.0

X2 I ndf 15.31/11
ConstanR.328e+04 + 6.544e+02

1.128 +0.000
0.01301+ 0.00022

Mean
Sigma

-

o

0.5 1 15 2 25

no.TOF




Ul ilo

12000

10000—

8000

6000

4000

2000

8000

Counts

7000 [—

6000

5000

4000

3000

2000

1000

o

X2 / ndf 41.58/10
Constah095e+04 + 4.745e+02
Mean 1.105 + 0.000

Counts

Sigma 0.01183 + 0.00034

X2 / ndf
Constant
Mean

Sigma 0.01067 + 0.00039

o
O T

35 TOF
no;
X2 I ndf 45.46 /10
Constant 7366 + 409.0
Mean 1.073 £ 0.000

1 15 2 25

Counts

Sigma  0.0109 + 0.0004

35
ncIOF

130 <p <1.fi

X2 / ndf
Constant

Mean
Sigma

0.5 1 15 2 25

0.01001 + 0.00033




Ul ilo

10000

Counts

8000

6000

4000

2000

X2 / ndf
Constant

Mean

BRERE

81.31/9
9072 £ 452.1
1.054 +0.000

B 1.4Q: <p <1.550

Sigma  0.009277 + 0.000349

0 0.5 1 15 2 25 3 35

7000 |

6000

5000

4000

3000

2000

1000

TOF
nok

X2 / ndf
Constant
Mean
Sigma

130.9/9

6966 + 360.0
1.041+ 0.000
0.01014 + 0.00038

0.5 1 15 2 2.5 3 35 o
nck

X2 / ndf

10000

8000

6000

s ACLRTIeR SUTTSORE [IOTORN SR FRPE SRS

2000

Constant
Mean

141.6/9
8302 + 393.9
1.047 +0.000

Sigma  0.009845 + 0.000335

0.5

15 2 25

35
noyoF

X2 / ndf

7000

Counts

6000

5000

4000

3000

2000

1000

Constant
Mean

62.84/9
5916 + 313.6
1.036 + 0.000

Sigma

FFE IPRTEEE FSTSTSrA STEETErE S ST

0.00963 + 0.00038

15 2 25

3.5
nGIOF




Counts

Counts

5000

4000

3000

2000

1000

0

X2 / ndf 86.1/8
Constant 5107 + 291.7
Mean 1.032 + 0.000

Counts

0

X2 / ndf 445419
Constant 4418 + 235.4
Mean 1.029 + 0.000

Sigma  0.009413 + 0.000375

o

3500 —

3000 —

2500

2000

1500

1000

500

0

35 TOF
no,
X2 / ndf 38.24/9
Constant 3098 + 212.6
Mean 1.026 + 0.000

0.5

Counts

Sigma  0.009479 + 0.000541

0

35
nGIOF

2.10 <p <2.30

35 TOF
no,
X2 / ndf 34.75/8
Constant 2536 + 165.2
Mean 1.022 = 0.000

Sigma  0.009755 + 0.000483

1

3.5
nGIOF




3500

Counts

3000

2500

2000

1500

1000

500

Counts

1200

1000

800 |-

600 |-

400

1600

1400 -

49.26/9
3029 + 187.7

__________________________________________ X2 / ndf
Constant
Mean 1.019 + 0.000
Sigma  0.01043 + 0.00050
_IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

1 15 2 25 3 35

TOF

no,
X2 / ndf 30.59/8
Constant 1379 £ 97.2
Mean 1.012 = 0.000
Sigma  0.009034 + 0.000482

Counts

Counts

X2 / ndf
Constant
Mean

2500

31.58/9
2078 + 131.4
1.016 + 0.000
Sigma  0.00942 + 0.00045

2000

1500 RPN RN B B Breeeeedee e
1000f—+---- T R it ST R

500f— -+ --eeseeee o Preeeeees Peeeeeee R ARRRLLLEFEREERERS

0.5 1 15 2 25 3 35

TOF
no,

X2 / ndf 10.88/8

Constant 1012 + 73.8

Mean 1.012 = 0.001

Sigma 0.007914 + 0.000446

800

600

PSS B - .

200 --eessteenennns

0.5 1 15 2 25 3 3.5 o
nok



mean

3.5

0.5 1 . 2 2. 3
p (GeVic)




x10°

Counts

10000 f—memee . LS (SE) o US(SE)--- ..........................
‘® US(SE) - LS(SE) : :

| ZrZr Collgisions VSun = 200 GeVé P — k+k'§

5000 [ i e BeeEE

tol 1.02 1.03
M, (GeV/c?)



nPID and efficiency in Zr+Zr 200 GeV

Target 1t Partner 1t
p_> 0.5 p_> 0.2
Inl <1 Inf <1
nHitsFit > 20 nHitsFit > 20
ndEdx > 15 ndEdx > 15
gbca>0.1 gbca>0.1
Ino,] <2.0 Ino,| <4.0
InoT°F| < 2.0 Inal°F| < 4.0

k? reconstruction cuts:
0.5 < DecayL <25
Dca<0.4
pairDca < 0.5
cos0 > 0.999

2022-05-22 Yuan Su /LBL /USTC



Ul ilo

counts

_ X2/ ndf 639.4 /101
B Constant2.49e+04 + 1.58e+02
25000[—
- : : : : Mean 3.007 +0.001
C 0.5;0 p<0.25; : Sigma 0.2295 + 0.0008
20000[ = -+ e, e
FRT0(010] NN S A s A P
10000__ .......................................................................
5000 =i g @b d e
0
11 1 I 11 1 I 11 1 I 11 1 I 11 1 I 11 1 I 11 1 I 11 1
2 4 6 8 10 12 14 16 18 20
dedx
- X2/ ndf 1632/ 90
- . Constant 5.124e+04 + 2.084e+02
50000f—----4- Q@ ---Frmesmdenmees R R RREEEE BED
: : Mean 2.747 £0.001
p <0.35 : Sigma 0.2042 + 0.0005
40000f—----i- M- R SRRELE T REEERNI CITPPP S STTEPE SITIES
30000f— -~ Q-+ -3+ feeeees P frrrneeee foeeedens
20000[—----+ Y- P SRR SRR AR e Toeneeereseees
10000 —---- 2 Q- -5 -ee et
0 AN T T T T

4 6 8 10 12 14 16 18 20

dedx

cournts

40000

30000

20000

10000

50000

40000

30000

20000

10000

X2/ ndf 1045/ 92

r Constant.535e+04 + 2.069e+02

- : : Mean 2.841+0.001

[ 0:25 i7" _sigma 0.2123 + 0.0006
11 1 I 11 1 I 11 1 I 11 1 I 11 1 I 11 1 I 11 1 I 11 1

0 2 4 6 8 10 12 14 16 20
dedx

- X2/ ndf 1616 /93

- Constantt.861e+04 + 1.964e+02

C : : : : Mean 2.694 + 0.001

0.3 p <0.40 : : : : Sigma 0.1988 + 0.0005

v by by by by b by by ey

0 2 4 6 8 10 12 14 16 18 20

dedx



Ul ilo

counts

X2 I ndf 1395/ 98

45000="- B Constah265e+04 + 1.821e+02
20000F=----+- Mean 2.668 + 0.001
E Sigma 0.1956 + 0.0005
35000 ---- : :
30000 —
25000 ----
20000 —
15000~
10000f—----+
5000 =+
oF
_I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
0 2 4 10 12 14 16 18 20
dedx
X2/ ndf 970.1/93
- Constant 3.187e+04 + 1.575e+02
30000 F—----+ M@t il Mean 2.655 +0.001
I 0.504% p <0.55 Sigma 0.1928 + 0.0006
25000
20000~
15000~
10000 | —--- -1 - vremrrmmere b
5000 ----------------------------------------------------------------------
0 AT P T P

2 4 6 8 10 12

14 16 18 20

dedx

cournts

40000 X2/ ndf 1134/ 96

E ‘@ : ConstanB.668e+04 + 1.695e+02
35000 —----i @ ---d-rearedeecanniaraaiioeiie. | Mean 2.657 +0.001

c 0.4@<p:<0.50, : Sigma 0.1945 + 0.0005
30000 -+ -3 @)--- 3 -eeee e s R .
25000 ----F @ -+ £-- - e e e e e b RN R
20000 -+t he ot - EER S e R
15000~ ---- i@y -+ i-ver-dremmee oo b ST S
10000F—---- @@ de T EER S e R
5000F—---- @B T foee i e N

oF

11 1 I 11 1 I 11 1 I 11 1 I 11 1 I 11 1 I 11 1 I 11 1
0 2 4 6 8 10 12 14 16 20
dedx
2

30000 T X2/ ndf 896.1/92

r : Constan2.807e+04 + 1.473e+02

C : : Mean 2.659 +0.001
25000 - 05 P RO:60 ----e-ereneeee peeeee- -+ Sigma 0.1922 + 0.0006
20000f— -3 -3 ee e h e L
15000+~ 1 e eeee S O S fereeeiieee
10000+ }EQ oo b RPN
5000 — -+ -+ i Qi veee e e R R L

ok

o b b b b b b b

4 6 8 10 12 14 16 18 20

dedx



Ul ilo

counts

40000

30000

20000

10000

30000

25000

20000

15000

10000

5000

0 2 4 6 8

Mean

X2 / ndf
Constaf639e+04 + 1.878e+02
2.669 + 0.001

1199/91

Sigma

0.1905 + 0.0005

11 1 I 11 1 I 11 1 I 11 1 I 11 1 I 11 1 I 11 1 I 11 1
2 4 10 12 14 16 18 20
dedx
X2/ ndf 729.9/101

Mean

Constant 2.855e+04 + 1.477e+02

2.718 £0.001

Sigma

0.1907 + 0.0006

10 12 14

16 18 20

dedx

cournts

35000

30000

25000

20000

15000

10000

5000

20000

15000

10000

5000

X2/ ndf

Mean

934 /96

ConstanB.641e+04 + 1.657e+02

2.692 +0.001
0.191+ 0.001

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
2 4 6 8 10 12 14 16 20
dedx
¥2 / ndf 605/ 95
ConstanR.241e+04 + 1.315e+02
: Mean 2.745 +0.001

Sigma

0.1917 + 0.0007

6 8

10

12 14

16 18 20

dedx




Ul ilo

counts

18000

16000

14000

12000
10000
8000 |-
6000 |-
4000

2000 F

12000

10000

8000

6000

4000

2000

X2 / ndf 432.7 190
Constah{773e+04 + 1.178e+02
Mean 2.77 £ 0.00

Sigma 0.1915 + 0.0008

14 16 18 20

dedx
X2 I ndf 385.6/88
Constant 1.098e+04 + 9.357e+01
Mean 2.819 £ 0.001

Sigma 0.1947 +0.0011

14 16 18 20
dedx

14000 —----i-
12000
10000
8000
6000
4000

2000

X2 I ndf 366.7 / 86
Constantl.382e+04 + 1.035e+02
Mean 2.797 +0.001

Sigma 0.1941+ 0.0009

6

8

10

12

14 16 18 20

dedx
" X2 / ndf 269.6/89
£ 9000~ Constant 8475 + 82.5
S s000E- Mean 2.845 + 0.002
= Sigma  0.2019 + 0.0013
7000 : :
6000F— """}
5000+ +++}-
4000+
3000F--+-}-
2000fF—----3-
1000f—---+:
o el b b by b e L
0 2 4 6 8 10 12 14 16 18 20

dedx




Counts

Counts

: : : : : : X2 I ndf 161.8/89
el PO s P feeeeo.i-..| Constant 6622 + 75.3
: : : : : : Mean 2.864 + 0.002

7000

6000

p§<1.50§ Silgma : 0'20.21t 0.0016
o
o 4
sof B
| A

1000+ - @eber b b

0 2 4 6 8 10 12 14 16 18 20
dedx

X2 I ndf 162.4 /89
Constant 4159 £ 61.4
Mean 2.898 + 0.003

4000

"""" """" Sigma  0.2058 + 0.0021
3000

2000

1000

0

0 2 4 6 8 10 12 14 16 18 20
dedx

Counts

Counts

X2 I ndf 126.5/88

6000

5000

4000

3000

2000

1000

Constant 5243 + 67.7
Mean 2.886 + 0.002

Sigma  0.206 + 0.002

0 2 4 6 8 10 12 14 16 18 20

3500

3000

2500

2000

1500

1000

500

dedx

X2 / ndf 94 /89

E i i i i i ! | Constant  3208%54.7
: : : : : : Mean 2.922 + 0.003
170@p<180: i i |Sigma _ 0.2069 + 0.0025

0 2 4 6 8 10 12 14 16 18 20

dedx



Counts

Counts

. X2/ ndf 110.8/85
- : Constant 2420 + 46.7
u : Mean 2.939 + 0.004
2500 : Sigma__ 0.2191+ 0.0028
2000 -+ i -Wp-heeees feeeees P frrrneeee foeeedens
1500 |-+ e 4+ 3o
1000 = +-ede 3o e
BOOf— -+ @ Q- ve e b
o : : : : : : :
_I 11 I 11 1 I 11 1 I 11 1 I 11 1 I 11 1 I 11 1 I 11 1 I 11 1 I 11 1
0 2 4 6 10 12 14 16 18 20
dedx
. X2 I ndf 91.86 /85
770100 | S S S S S S Constant 1627 + 38.0
ro : : Mean 2.959 + 0.005
[ 2.00 §p <210 : Sigma  0.2176 + 0.0037
1500 : : :
1000

500

0

0 2 4 6 8 10 12

14 16 18 20

dedx

o - : — X*/ ndf 105.8/88
§ - : : Constant 2002 + 43.4
© B : ¢ | Mean 2.944 + 0.004
2000—--1:900k-pi<2:0G-------+------ toreeeioeo| Sigma  0.2147 + 0.0034
1500f—- -+ LR SRRLEE EERRE foeeneden B e
1000'_....;.. T S S T B e R
500_— --------------------------------------------------------------------
of- ; ; : ; ; : :
_I 11 I 11 1 I 11 1 I 111 I 11 1 I 11 1 I 11 1 I 111 I 11 1 I 11 1
0 2 4 6 8 10 12 14 16 20
dedx
" X2 I ndf 95.91/87
£ 1000F Constant 1284 + 33.4
S 1400~ : Mean 2.967 = 0.005
= Sigma 0.22 +0.00
1200 R TR P ERPRED Beeeees SRLLEEE SEDEPPR Feeeees Beeeees

1000F
800
600
400

200F

20
dedx

2 4 6 8 10 12 14 16 18



Counts

Counts

_ S xZ/ndf  78.02/87
: : Constant 1773 £ 37.6
2000 5 ; Mean 2.99 £ 0.00
: : Sigma  0.237 +0.003
1500 TP T RS ERPE
1000(—----+- Y- FRRRRRS FRRRREE Bereeedinnnes B froheees
500|—----3-J-gy-r-eeee deeeenns Freeeee e ERTEEPE-SP SRR PP RPPES
0 : : : : : : :
T I 11 1 I 11 1 I 11 1 I 11 1 I 11 1 I 11 1 I 11 1 I 11 1 I 11 1
0 2 4 6 8 10 12 14 16 18 20
dedx
_ : X2 I ndf 113.6/88
1000 f—----2---f--- N T EETT TP PRRE LT Constant 798.5+ 225
r : : Mean 2.99 +0.01
2.60 @p <2.80 Sigma  0.2642 + 0.0036
800 —---i-- @+ Beeeees foenenns Beeeendieens Feeed e Teeees e
GO0 — -+ i- - F oo
400—----15 ------------------------------------------------------------------
200__....45 ................................................................
0 : : : : : : :
ool T b b b e b b L

0 2 4 6 8 10 12 14 16 18 20
dedx

Counts

C X*/ ndf 96.03/89
Constant 1229 + 29.2
1400
- Mean 2.992 + 0.005
C Sigma
1200F igma__0.2448 + 0.0037
1000 SRR | AR e A AR S AR AR AR
0] T 4 T P PP PT
600 ..............................................................
400 --------------------------------------------------------------
200 -+t - PR b
0 : : : : : : :
_I 11 I 11 1 I 11 1 I 11 1 I 11 1 I 11 1 I 11 1 I 11 1 I 11 1 I 11 1
0 2 4 6 8 10 12 14 16 18 20
dedx
" —1 X2/ ndf 178.7 /86
£700 | Constant  610.6 £ 19.2
S | Mean 2.974 £ 0.008
600 : Sigma 0.2563 + 0.0038
500  RCLETT PPy Beeeees frsnendenenes Beeeees Beeeens

400

300

200

100

0

0 2 4 6 8 10 12 14 16 18 20

dedx



3
p (GeVic)




Ul ilo

50000

40000

30000

20000

10000

Counts

(=]

@
N
.
I
Q
JA
(@)
Ny

X2 / ndf 1323/ 16
Constabis86e+04 + 4.183e+02
Mean 1.175 + 0.000

Sigma

Pl PRI TR SRR TSR R

0.02539 + 0.00006

15 2

25

3 35 4
1B

140

120

100

80

60

40—

20—

0

X2/ ndf 1132/11
Constant 1.601e+05 + 8.656e+02
1.093 + 0.000

Mean

Sigma

0.0161+ 0.0000

0

1 15

2.5

3.5
1B

" x10 X2/ ndf 698.9/12
5 120- : | Constant..196e+05 + 6.988e+02
3 F—----e- R Rt FREEREEED IEEERETEE :
o - : ) : | Mean 1.127 + 0.000
C 0.25 <p <O:.3g : | sigma 0.02068 + 0.00006
100f—------ LRREEETEE . :
80— ------ .. ........ @----- R R . ........ I R
60—------ ........ (Y | D s eens ........ I e
200—------ e . S s eens e I e
20_ ...... 5. ........ i [ [ SR E ........ decananan decaaanna
0
el I | I 11 1 1 I 11 1 1 I 111 1 I 11 1 1 I 111 1 I 11 1 1 I 11 1 1
0.5 1.5 25 35 4
1/B
3
, X0 X2/ ndf 1704710
§ c @ . . . | Constantl.752e+05 + 9.740e+02
D180 — - kerraens DECEPPRER P EEPETTEN -
ok : | mean 1.07 + 0.00
160—-0-35 sp.<0.2ﬁ ........................ i-| Sigma 0.0136 + 0.0000
] R EETTT TTDTERR DRPRRIEN SRR ETPTRPERY PRPRRRRR APTRRES
120F—------ Feeeeeees H [EETTrTe PR REEPETES R R
100:— ------ e A PR . . -------- P P,
80:— ------ P | (R P R EEPRRITE: R et
60:— ....................................................................
40:_ ...................................................................
20:_ ..................................................................
N ST T A T T T D

1 15 25 3.5

18



Counts

60

40

20

X2 / ndf 1930/ 10
Constaht705e+05 + 1.012e+03
Mean 1.055 + 0.000

Sigma

PRI RN SURTRTE SRS SR R

0.01211 + 0.00004

15 2 25

3 35 4
1B

X2/ ndf 1723/10
Constant 1.402e+05 + 9.762e+02

Mean 1.036 + 0.000

Sigma 0.01079 + 0.00005

0.5 1 15

2.5

3.5
1B

Counts

X2/ ndf 1944 /9

160f—------ Feeeenees EETEPRID Freeeen fronenees ‘-

100—

80—

60—

40~

20—

O e I S N s S

N S

[ : : . | Constantl.562e+05 + 1.010e+03
: : 1.044 +0.000
0.45 < p <0.50 0.01125 + 0.00005

Mean

Sigma

FRFETE AEUTEEE SRS SUATATA STRrATAr ST

05 15 2 25 3 35 4
1B

3
x10 X2/ ndf 1434/9
r [ ] . | Constani.281e+05 + 9.491e+02
120f— -t Lol Mean 1.03 +0.00
: Sigma 0.01033 + 0.00005
100p—------ P e .- -------- Pememaaan R Armemaan Amemeeaas

80

60

40

20

FFE IPRTEEE FSTSTSrA STEETErE S ST

15 2.5 35
18



Counts

Counts

120

100

80

X2 / ndf 2138/9
ConstaRt094e+05 + 1.219e+03

1.024 + 0.000
0.01031 + 0.00004

Mean
Sigma

PRI RN SURTRTE SRS SR R

15 2 25

3 35 4
1B

X2/ ndf 1434/8
Constant 1.328e+05 + 1.014e+03

Mean 1.013 £ 0.000

PRI U SFURTSANIN N S SR RN

Sigma 0.009718 + 0.000050

15 2.5

3.5 4
1B

Counts

Counts

x10 X2/ ndf 1827/9
180 o L o o o . | constantL.688e+05 + 1.113e+03
o : : | Mean 1.017 +0.000
160F—-0.70 <.p.<0480Q..... T s i-| Sigma _ 0.009888 + 0.000043
TS| R RRL: [ECETTLE EUPPITPP SEPPPPD --------------------------
120 :_ ...... 5. ........ u ......................... 5 ..........................
100} -------- . P -------- . .
30 Y | A [ U Pt P PR

60F : .
40F :

20 : -

PRI ATREETEr SR

15 2 25 3 35 4
1B

X2/ ndf 1028 /9

R
)| T

S S |

Constantl.039e+05 + 8.924e+02
Mean 1.01+0.00

Sigma 0.009632 + 0.000055

FFE IPRTEEE FSTSTSrA STEETErE S ST

% 05

15 2.5 35
18



Ul ilo

counts

X2 / ndf 886.6/9

90000
80000
70000

60000

50000 —

40000

30000 —

20000 —

10000 —

Constadi354e+04 + 8.009e+02

Mean 1.008 + 0.000
Sigma 0.00932 + 0.00006
NP PP I P I B B

O T

0.5 15 2 25 3 35

P!
1B

60000

50000

40000

30000

20000

10000

__________________________________________ { ¥/ ndf 420.8/8
: P :'| Constant 5.325e+04 + 6.546e+02
: : : : | Mean 1.004 + 0.000
-1:20 s p<1:30------- Teeeeeans P RREE - sigma 0.009004 + 0.000076

0.5 15 2.5 3.5
1B

cournts

70000

60000

50000

40000

30000

20000

10000

_ X2/ ndf 626.9/8
o ¢ : : i | constan6.609e+04 + 7.170e+02
E . CTT T Mean 1.006 + 0.000
= l.lQ <p <1§.20 . : [ Sigma _ 0.009251% 0.000067
N [

E o e . b e b S L

FEFETEE R FRFETE AEUTEEE SRS SUATATA STRrATAr ST

% 05

15 2 25 3 35 4
1B

X2/ ndf 3155/8

45000 === -rororese g ne T Constant.167e+04 + 5.768e+02

E : : : Mean 1.003 £ 0.000
40000~ -5~ ISR ARSTIEES

E 130 <p<1.40 : Sigma 0.009201 + 0.000087
35000F—--"""" Foeeeeees Freeeeees e RRRLRELLL EELERECES CURRECER CRREEREE
30000+ -+ -2 sennse [ CERREE L FESRLTTEPTTETPPEPPREPP PP

= ] :
25000F------ e Feemeeees Feeeeees froeeeens Broeeeans FREERERES FEEERERES
20000+ -+ =+ <k essnnnns Feeeeees T SR E e S R RREE
15000 -+ ++-Fereeen - ®....... PR PEE SECTPPRE SPPPRTDEECUCUPRRR SPPRRIRE
10000:_ ...... L P :; ........ Camemnns . P P
] | S e T SRR T ETE CEPPEEEL SETCRRIEI SERPPEES

OF

Ev v by by by b b by v e

0.5 15 25 3.5

18



Ul ilo

counts

X2 / ndf 194.7/8
ConstaB276e+04 + 5.215e+02
30000 — Mean 1.002 + 0.000
Sigma  0.00888 + 0.00010
25000
20000 v rdrmrr e
L1000 R R TP PP P PR EEEE PERREE FERPERERE EREPEPE
10000 | —-+- - 3xmmrm e @t
5000
0
_IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
0.5 1 1.5 25 35 4
1B
2
20000F X2/ ndf 108.5/8
- Constant 2.098e+04 + 4.081e+02
18000 - Mean 1.001+ 0.000
Sigma  0.008543 + 0.000116
16000 . .
14000
12000
10000
8000
6000 :
4000 : : : : : . :
o : e : : : :
ZUY] ma e : : ! : :
RUEION R DU TN O P
0 0.5 1 1.5 2 2.5 3 35 4

1B

. X2/ ndf 135.8/8
; 25000__"""""""'5 """" pe - Constan®.505e+04 + 4.468e+02
| C : : : Mean 1.001+ 0.000
L1 50 <p <160 : Sigma 0.00914 +0.00011
20000 — -+ x=ieeanes @ Beeeeees CRREEPEES R R S
15000f—------ PR b e R R T T
10000} - -+~ e eeeenens PP EERPRRTE RS Teeeea Teeeeen
: :-
5000— --------------------------------------------------------------------
0
il B | | I 11 1 1 I 11 1 1 I 11 1 1 I 11 1 1 I 11 1 1 I 11 1 1 I 11 1 1
1 1.5 2.5 35 4
up
" _ X2/ ndf 67.99/8
; 14000‘_ ______________ ‘ ____________________________ Constanil..635e+04 + 3.672e+02
J r Mean 1+0.0
o1 70 <p <1 80 i
12000F-. L7 SP<LBO o hL Slgma. 0.002?447 +0.000134
10000+ +++keeeenne e L beeennns beeeeenns RN RN
8000:— ------ e CRPEPERE PP P P, P P,
6000 —-- -+ -k eeeenee Gl SERTTEEE TIPPEPURS FEETRPRL TORPEPLRR FELTRRRS
4000 +++-beeeenns S I R TIE UL U
C )
2000+ L SETEETEP PRFPEPE EPPPPEPH PEPEPRERE SERPEP
Eeoo o by oo Ly v by by w s bow oy o by o n by oy

1 15 2 25

35
18




Ul ilo

12000

10000

8000

6000

4000

2000

0

1

X2 / ndf 455718
- : : | Constanp67e+04 + 3.213e+02
B : go : © | Mean 1+0.0
—-1:80-<p <1:90----- FRRRRRREAE SRR :*|_Sigma__ 0.008526 + 0.000152

0

8000

Counts

7000

6000

5000

4000

3000

2000

1000

1.‘.11111

05 1 15 2 25 3 35 4
1B

-— X2/ ndf 43.31/8

C + | Constant 8180 + 262.9

i SR S S S .| Mean 0.9991 + 0.0002

E 2.00:<p <2.*) : | Sigma  0.008641+ 0.000211
------ T T PT IS PEPTPLTD

1 15 2.5 3.5
1B

Counts

Counts

8000

6000

4000

2000

4000

3000

2000

1000

|||||||||‘|||||||||||||||||||||||||||||
0 0.5 1 2 3

- X2 / ndf 47618
Constant 9829 + 292.5
Mean 0.9999 + 0.0002

Sigma  0.008555 + 0.000189

15 25 35

4
1B

_ X2 / ndf 29.57/8
Constant 6565 + 237.6
Mean 0.9991 + 0.0003
Sigma 0.00855 + 0.00025

0.5 15 25 3.5

18



" _ X2 / ndf 60.93/8
S E Constant 9147 + 2915
2 9000
o E Mean 0.9985 + 0.0003
8000 = Sigma  0.008689 + 0.000233
7000 |~
6000 |—
5000 —
4000 —
3000
2000
1000 e
oFi NP PP I T AP I
0 0.5 1 1.5 2 2.5 3 3.5 4
1B
" - X2 / ndf 247919
£ 4500 Constant 4028 + 193.9
3 Mean 0.9985 + 0.0004
4000 .
Sigma  0.009096 + 0.000374
3500 et e e e e e e e e mm e e e meeaeaeeeemaeeeeeemaaaaaaaan R
3000
2500
2000
1500
1000
500 F
NI . A I I S S B
0 1 1.5 2.5 35 4

1B

Counts

Counts

6000

5000

4000

3000

2000

1000

3000

2500

2000

1500

1000

500

SR TN SO SN

2.40 < p <260

s

e Lo

X2 / ndf
Constant

158.9/9
6250 + 238.1
Mean 0.9993 + 0.0003

PRSI AEUTEEE APATEEr SUATAErE STrATAr S

Sigma  0.008971+ 0.000297

% 05 1

1.5 2 2.5 3 35 4
1B

X2 / ndf 48818

Constant 2709 + 156.3

: Mean 0.9982 + 0.0005

: Sigma  0.009335 + 0.000424

0.5 15

25

35
18




mean

p (GeVic)




4000 [ R i )k PR R APl

Counts

LS(SH) ©oUS(SH) |
3000 [ o US(SE) - LS (SE) e e

2000

1000

V.4 0.45 05 055 0.6
M. (GeV/c?)



proton PID and efficiency in Zr+Zr 200 GeV

Target 1t Partner proton
pT > 0.5 pT >0.2
Inl <1 Inl <1
nHitsFit > 20 nHitsFit = 20
ndEdx > 15 ndEdx > 15
gbca>0.1 gbca>0.1
Ino,] <2.0 Ino,| <3.0
InoT°F| < 2.0 0.5 < |p*p*(1.0/p/B-1.0)| < 1.5

A% reconstruction cuts:
DecaylL > 4.0
Dca<25
pairDca < 0.8
cos6<1.2
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