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Motivation

The heavy-flavour production cross section can be

calculated as a convolution of three factors
 the parton distribution functions (PDFs)
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Data samples

MC sample Multiplicity
MB:LHC19g6f3_XcP8_2016, LHC19g6f2_XcP8_2017 The selected events are grouped by multiplicity
LHC19g6f1_XcP8_2018 which is based on VOM percentile

HM:LHC20k7a2_HMVOM_18 p8, LHC20k7b_HMVOM_17_p8
LHC20k7c_HMVOM_16_p8 (general D2H productio)

VOM,,,. [ %] (dNch/dn) | trigger trigger efficiency | number event
Data sample(Run 2) [0.1-30]+INEL > 0 | 13.81 MB 0.92 + 0.003 51x10°
« LHC2016 AOD208 k|l 13TeV [30-100]+INEL =0 | 4.41 MB 0.897 £ 0.013 1.34x 107
. [0-100]+INEL >0 | 6.93 MB 0.997 + 0.001 1.86x 107
LHC2016 AOD208 deghjop 13TeV [0-0.1]+INEL >0 | 31.53 HMVOM | 1.0 + 0.0 4,60 108
« LHC2017 AOD208 cefhijklmor 13TeV , _ . , :
. Table 6: The table showing VOM percentile multiplicity bins, the average charged particle density (dNch/dn),
- LHC2018 AOD208 bdefghljklmnop 13TeV the trigger used, trigger efficiency, and number of events.
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Analysis strategy

1. Reconstruction of EQ >nt+EZ7 ->nt(n~A) » nt(n” (prn~)) use Kalman Filter (KF) package

2. Use pre-selection and ML to separate of signhal and background
* ML training using XGBoost (integrated in hipe4ml| package)

3. Extract raw yield via invariant mass fit ° M
X w yleld via invari | h'Lpe4ML

4. Efficiency calculation from MC

* pr re-weight

. Mult. re-weight Cuts variables Cuts
AOD filter bit 4 (Standard cuts with very loose DCA)
_ i i Number of TPC crossed rows > 170
5' Per event y|e|dS Ca|CUIat|0n TPC cross rows / findable ratio > 0.8
) Number of TPC clusters for dE /dx > 50
6. SyStematICS %% /NDF of momentum fit <5
Number of points in ITS >3
—0 Cuts variables | Cuts
;},?' (GeV/c) | 2, 4) ‘ (4, 6) ‘ (6. 8) | (8, 12) Number of TPC crossed rows > 70
=0 TPC cross rows / findable ratio > 0.8
pr - cul | 1.0 ‘ 1.0 ‘ 0.4 | 0.4 Number of TPC clusters for dE /dx | > 50


https://github.com/hipe4ml/hipe4ml

ML

ML is able to handle complex data, make predictions, automate processes

2 < pr <4 GeV/c
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BDT distribution

Counts (arb. units)
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BDT output

The distribution indicates the contribution and relative
importance of each tree to the final model



Invariant mass

Fit function
Signal: Gaussian
Bkg: Pol2 for [2-4] & [4-6], Poll for [6-8] & [8-12]
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Invariant mass

Fit function
Signal: Gaussian
Bkg: Pol2 for [2-4] & [4-6], Poll for [6-8] & [8-12] (not include in MB[30-100])
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Acceptance-times-efficiency

The different pt and multiplicity bin were corrected by reconstruction and selection efficiency as well as

acceptance
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Feed-Down correction

theory
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The cross section of feed-
down Z2 obtained with the
scaling procedure

The ratio =, of over A,
uncertainty

Different scan method

systematic uncertainty for the prompt =¢
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Systematic uncertainty

Eorn'E snt(n A)»at(n (prn)) | pr interval(GeV/c) |

[0-100] (2,4) | 4,6) | (6,8) | (8,12) [0.1-30] 2,4) | 4.6) | (6,8) | (8.12)

Raw Yield 6% | 6% | 8% | 10% Raw Yield 8% | 6% | 10% | 10%

Tracking S | 3% | 3% | 8% Tracking 5% | 5% | 5% | 8%

BDT 8% | 6% | T% | 4% BDT 6% | 4% | 7% | 8%

MC pr 3% | 1% | 0% | 0% MC pr 3% | 1% | 0% | 0%

Multiplicity weight 0% | 0% | 1% | 1% Multiplicity weight 0% | 0% | 1% | 1%

Prompt fraction 2% 2% 3% 3% Prompt fraction 2% 2% 3% 3%

Prompt fraction(mult. dep.) - - - - Prompt fraction(mult. dep.) 1% | 1% | 2% 3%
[30-100] 2.4 ] 4,6)] 6,8 8. 12) [0-0.1] 2,4) | 4.6) ] (6,8 ] (8,12)

Raw Yield 8% | 12% | 6% - Raw Yield 10% | 12% | 10% | 6%

Tracking 5% 5% 5% - Tracking 5% 5% 5% 8%

BDT 12% | 10% | 8% - BDT 6% | 4% | 10% | 6%

MC pr 3% | 1% | 0% - MC pr 3% | 1% | 0% | 0%

Multiplicity weight 0% 0% 0% - Multiplicity weight 0% 0% 0% 0%

Prompt fraction 2% 2% 3% - Prompt fraction 2% 2% 3% 3%

Prompt fraction(mult.dep.) 2% 2% 2% - Prompt fraction(mult. dep.) 2% 2% 2% 3%

Table 17: The systematic uncertainties for Z0 in each pr bin. (22.4% uncertaities of branch ratio not show)

Systematics EQ > ntE” > nt(m™A) -» T (n” (pr~)) for VOM percentile estimator (except for
brancing ratio +22.38% )

More detail in backup



pr spectra of 2 in different mult.
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20/D0 and 2 /A

The 22/DY and 2Z2/A{ ratios at different multiplicity classes in pp collisions
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and 22/Af is not observed with the current



22/D% and Z2/Af compared to PYTHIA

The 2{/D°%(top) and 22/Af (bottom) ratios measured in pp collisions for the lowest(left) and
highest (right) multiplicity. The measurements are compared to PYTHIA 8 predictions with the
Monash estimated in similar multiplicity classes.
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The Monash and CR-BLC tune does not reproduce the /D% and 22/At ratio, and the
Model does not show a multiplicity dependence.



Summary

Done:

The first measurement of 22/D° and Z2/Af ratios as a function of charged-particle
multiplicity in pp collisions at v/s = 13 TeV. The pr-differential 22/D° and 22/At yield
ratio does not show a strong multiplicity dependence as function of p; with the
uncertainties.

Next:

More precise measurements with the data sample collected during the Run 3 of the
LHC will allow us to further investigate the shape of the pr-integrated baryon-to-
meson ratios versus multiplicity, extending the multiplicity reach to lower and higher
multiplicity intervals.







Mult. weight

Example in pyy[0.1,30]

Event with cand in mass

MC weight obtained by following step

1. Full event on MC and Data 200 —
9. Event selection in MC and Data at last one £ candidate and require ‘;;o -
mvariant mass off the PDG value 2 sigma (2.452, 2.488) Gev/c = 100 .

3. Normalize Ntrack for Data and MC
4. Divide from Data by MC to obtain event weight in each multiplicity bin
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Raw yield extraction

The systematic uncertainties on the raw yield extraction are estimated with a multi-trial approach

Fit configurations

Sk 20< p. < 4.0 GeVic 20<= pT < 4.0 GeVic ] . .
2 e ' g b e R E e Sigma variation: 10%
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Fig. 30: Raw yield systematic for pt bin 2GeV/c-4GeV/c and [0,0.1]VOM percentile multiplicity

more detailed information is in backup



BDT selection

Test the effect of the applied selections by varying in a given range.

i1 froms §’]'+H+HHH++ { o | ﬂ. Trial contributes to systematic if
3 s 4 ! JFHHHq :::++++H+H++++++++ j * Prompt efficiency variation < 35%

E T ’°..,.- H . i ’r 3 ; (approximately £0.2 from the working point)

i . 1 : « Significance > 2.5

s R 2 TR TR g e e g 5% '.'5_ %c b Xz < 2

1 R Systematics evaluated as:
e TTITIVINITY N VRMS? + shift2

; i 3 Assigned systematics range from 4% to10%

Fig. 43: The cut-variation studies for py bin 4GeV/c-6GeV/c and [0,0.1]VOM percentile multiplicity

more detailed information is in backup



Tracking efficiency

The systematic of tracking in the pre-selection before creating the tree for machine learning ”’ o
. . A6 PP, (§=13TeV, pl <05
The TPC applied cuts are shown in i
Cuts variables | Very loose | Loose | Standard [ Tight | Very tight oz;:
Number of TPC crossed rows > 65 > 70 > 70 > 75 > 80 ggi:
TPC crossed rows / findable ratio > 0.75 > 0.75 >080 | >0.85 > 0.90 0.02- Lt
Number of TPC clusters for dE /dx > 40 > 45 > 50 > 55 > 60 QT T T e e w0 i w2

P; (GeVic)

o« L N . (d) RMS of deviations from 1.
Table 11: The variations of TPC parameters in the pre-selection.

T e W m 10
= C T 1 4F : : b s s R e
& 10k This work e “E  Thiswork 9 _ e A
F F pp, s =13 TeV, ly| <05 1.3 pp; 15 =13 TeV, [y <05 8+ VetyL.oos bp, 1513 TeV, |y| <05
T 102 — std 1.2; o : 7E — Loose
Z g — veryloose 3 E —Tight |
X s 10 s :It;;:e 1_15_ ' | ; 65— _ VeryTnght T T T T
% " :__0— e Vititihit 1.__. o e E 55 : :
10 3 ——— 0.9F SH , af
10_5 - c—— 08;_ ........ RN _ VeryLoose/Std szt 3 e e e S s s
0.7E Loose/Std oF
108 0 65 < Tight/Std B
F “E = VeryTightistd IE v
10—7....I....I....l....l....I....I....I....I....I.... 05—....I....l...,I....l....l..,.l....l....l....l.... 0—,,,,| ,,,,,,,,,,,,, L
2 3 4 5 6 7 8 9 10 11 12 52 3 4 5 6 7 8 9 10 11 12 2 3 4 5 6 7 8 9 10 11 12
P; (GeV/c) P, (GeV/c) P, (GeV/c)
(a) E(c’ pr spectrum with different cuts. (b) The ratio with different cuts to the standard one. (¢) Barlow value for each pr bin.

Assigned systematics 5% according ratio of corrected yield



Working point evaluation

The choice of the ML output scores is performed by guarantees a sufficiently  Published XicO crossection

sedu-significance and a sufficiently selection efficiency. g o]
1. Calculate the yield of background (B) in (-3cMC, 3cMC): E; 60
take 10% fraction of data to reduce the effect of statistical fluctuation, fit side bands with “pol1” £ b 4
2. Calculate the yield of signal (S) in (-30MC, 3cMC): R R
use the published cross section and correct it by acceptance X efficiency. '
do’ % (GeVie) | 2.4 | @ 6) | 6,8 | 38 12
Sexpect —&t (W | pp) # (ACC X 8) prompt * Ay ‘ A])T -BR - Lint / f prompt p%]E{)chutC] } (0.352} I ( {)5. 5) } (0.' 42] } ( (]:.38)
3. Calculate the Signiﬁcance S\/(S"'B) Table 5: Working point in different pfﬁl bin.
8 F T _ 8 F | :
S 8 e ] . ; = 3 - Keep enough
S = g é 2 I ] é 12} I statistics for low-mult
K 5 - %%, S 10F . . 5 1of I ]
E 8 ﬁ " é of ; : 3 o - :
§ : s 51 2 & L. FE O :
- 6 ) 7 ¢ ) . e Soee, 1 o I
6 @ 4 | 0.. E 4500 e ° oo, -
a 2 : ' 2 . | : .q 2E - g ".':’
02 o3 0.4 06 0.2 0.4 0.6 0.2 04 06
ML_output ML_output ML_output ML outpat
2 < pr < 4 GeV/c 4 < pr < 6 GeV/c 6 < pr < 8 GeV/c 8 < pr < 12 GeV/c



ITS-TPC matching efficiency

ITS has only been used for T « E?2
Only need to propagate the ITS-TPC matching efficiency of m to 2

Systematics evaluated as:
2<p < 4 GeV/c 4<p < 6 GeV/e
=0
Svstes Y 1(Syst; ©*BCy)
YSUTS—TPC matching = N
. Y BG
(_EO - - - . ;TDtE—mJ(GeWc‘JE 8 ¢ ;E(E—»KJ{GGWJJE
. Systf °Is the systematic of ITS-TPC matching in

-0 70000 [
. & .
it pr ¢ bin

80000 =

6 <pp< 8 GeV/c 8 <p,< 12 GeV/c

50000

nZ0

= Geviey | 0510 |, edn|ealas|6elen]| s ]s9)
ITS-TPC matching | 1.1% | 1.8% | 2.7% | 27% | 2.3% | 2.3% | 2.4% | 2.4% | 3%

40000 -

30000 F

20000 F

Table 9: The systematic uncertainties of ITS-TPC matching efficiency of 7 32 from DPG in each pr bin. wooo;

P I B A .
9 10 T2
P, i) (Gevic)

10 12
plE—7 (Gevic)

. YN BC: is the it bin content in p™ =¢ distribution f
i=1DLi Pt istribution for

. =0
each bin p;©

P GeVie)y | 2.9 @668 |12
[TS-TPC matching | 1% | 2% | 2% | 2%

The systematic uncertainties of ITS-TPC matching efficiency for Z° in each pr bin.



pr weight

The weights are computed dividing the pt shape obtained from data and obtained from PYTHIA 8

= 3 ’u?0-30_'"'I""I""l'“'I""I"“I"“I""I""I""_ g1-15_""I""I""I""I""I""[""I""I""I""
g x I 1 £ ©
= 2.5:— :)—;:S\%vzrﬁaTev, Y05 §0.25:_.... Pt weight std =a= Pt weight dw _: 1'10:
2 : — weight_default C ) 3 E -
. e 0.20f — Prweightup & 1.05f
1.50- : i y i
1 0.15} ] 1.00f
0.5:— - —te— i
s 0.10F - 0.95}
0 L I L L P — = =] B
0 2 4 6 8 10 12 i ] i
p, (GeVic) 0.05[ N 0.90f
(o il N
5 0400 e o 1B e e e e - i i
j : © r = lII[IIIIllllllllllllllIIlllllllllllllllllllllllL :lllllIIIlIlIIIIIIIllIIIIlIlIIlIIIIllllllllllllllL
3 035 ] gm: ] 0003456 7 8 9 10 11 12 0B ™5 6 7 8 9 10 11 12
< 0-30;_._ W/O pT weight ~ —e— W pT weight 7 - E p_r (GeV/c) pT (GeV/c)
F ] 1.05- .
025_7 7_ : : - - - - - . -
: ] : ] Comparison between the efficiencies obtained by re-weighting the pt shape
0.20 - 1.00—- } =
- : r —1— - :
015" 1 e ; Systematics evaluated at: RMS
C — ] . L 4
010" . .
F ] L 7 =l
005, ER _ P (Gevie) | 2.4) | @4, 6) | (6,8) | 8.12)
MC pr shape | 3.0% | 1.0% | 0.% | 0%
P, (GeV/c) P, (GeVic)

Th The systematic uncertainties of MC pr shape for = in each pr bin.
Eff W and W/O pr central-weight



Ratio MB: Charmed baryons

@ 2—r—rrrrrrr T

Multiplicity dependence of feed-down

The dependence of B hadrons on the charged particle density may var

o84 =

ool f — horana " 3

Single spectra: Al howmcRiom
Consider the upper and lower values of the uncertainties on fprompt and " 07077 3
the same parameter considered in the multiplicity-integrated and =

multiplicity bins. figure come from A,

2< pT<4GeV/C

51.06 o 4.5C 115
£ 8 C =S
_21.04- g 4 E
1.02- o eening e £ E g
Scaling AjeA] 2 3-5E ] F L —— Single spectra
1 H j 35 - 1,05
0.98 EE
. m g 250 E Same structure
0.96— T T - T
0.94- U U - S as A¢
15— — 0.95—
0.92 g
£ | B
0.9 i E 0.9
0.88— 0-55 - :
| . ‘ , ‘ . | . ‘ ) 072 \\\\‘1 Il Il \\\\H‘ Il Il Il \IH‘ 1 Il \\\\I\z 0_857\ I\\Hlll-1 L \\\HH‘ 1 \\\IIH‘ L \II\HI‘2
0.86 2 4 8 10 12 10 107 1 o Muttiplicity? 10 1 10 Mutiplichy
P, (GeV/c) ! y i
ax in
- mult) =1 — mult
é\/lm (mult) — fB (MB) % rMIN,[mult) prompt( ) fB ( )

fB(MB) =1 _fprompt(MB)

fé\/lax(mult) = fz(MB) * rMAX(mult) pﬂfé%pt(mult) =1- féwax(mult)




Multiplicity dependence of feed-down

21_157 231.157 115 g
éf 11— “é 1.1 é 1.1 é 11
” . —— Single spectra i — Single spectra o — Single spectra ” i —— Single spectra
.05 R4 05 2105 .05
0-95; 0.95— 0.951 0.95;
0-9; 0-9; o.gf o.si—
e 101 R ““‘1"0 Multipl‘i‘c‘atlslgz e HH%‘OA ! “‘1”0 Multip;i;%l;éz oo 101 T 10 MuItipI‘i‘c‘Et‘lgz o MH1I°_1 ! "'1"0 Multipl‘i‘c‘i1t‘92
P (GeVie) | (2.4) | (4.6) | (6.8) | (8.12)
30-100 up | 1.7% | 1.6% | 2.4% -
Multiplicity interval | Jrnon—promps Variation i dw | 0.0% | 0.0% | 0.0% -
30-100 VOMpere [0.7 - 1.0] 0.1.30 up | 0.6% | 0.5% | 0.8% | 0.7%
0.1-30 VOMperc [0.9 - 1.2] ' dw | 1.2% | 1.1% | 1.7% | 2.5%
0-0.1 VOMperc [1.0 - 1.4] 0.0.1 up | 0.0% | 0.0% | 0.0% | 0.0%
e dw | 2.2% | 22% | 24% | 3.1%

2< pT<4GeV/c

4<p < 6 GeV/c

8<p <12 GeV/c

6<p < 8 GeV/c

1.15

Table 13: Variations on fnon-prompt used for the different multiplicity bins.

Systematic uncertainties due to the multiplicity
dependence in the feed-down subtraction for Xic.



Mult.-weight

Ntrkl distribution of the events in the 0.1%-30% multiplicity with at least a Z2 candidate (left) and events with at least a Z2 candidate in
mass range of PDG mass 20 MeV (right) [2.452, 2.488]. Bottom is ratio of the data with respect to MC for two cases.
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Raw yield extraction

rav yield
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Fig. 30: Raw yield systematic for pr bin 2GeV/c-4GeV/c and [0,0.1]VOM percentile multiplicity
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Fig. 28: Raw yield systematic for py bin 4GeV/c-6GeV/c and [0.0.1]VOM percentile multiplicity




Raw yield extraction

raw yield

width (GeV/c)
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Fig. 29: Raw yield systematic for py bin 6GeV/c-8GeV/c and [0,0.1]VOM percentile multiplicity
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Fig. 30: Raw yield systematic for py bin 8GeV/c-12GeV/c and [0,0.1]VOM percentile multiplicity




Raw yield extraction
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Fig. 31: Raw yield systematic for py bin 2GeV/c-4GeV/c and [0.1.30]VOM percentile multiplicity Fig. 32: Raw yield systematic for py bin 4GeV/c-6GeV/c and [0.1,30]VOM percentile multiplicity




Raw yield extraction
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Fig. 33: Raw yield systematic for py bin 6GeV/c-8GeV/c and [0.1.30]VOM percentile multiplicity
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Fig. 34: Raw yield systematic for py bin 8GeV/c-12GeV/c and [0.1,30]VOM percentile multiplicity




Raw yield extraction
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Fig. 35: Raw yield systematic for pr bin 2GeV/c-4GeV/c and integrated VOM percentile multiplicity
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Fig. 36: Raw yield systematic for py bin 4GeV/c-6GeV/c and integrated VOM percentile multiplicity




Raw yield extraction
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Fig. 37: Raw yield systematic for pr bin 6GeV/c-8GeV/c and integrated VOM percentile multiplicity
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Fig. 38: Raw yield systematic for py bin 8GeV/c-12GeV/c and integrated VOM percentile multiplicity




Raw yield extraction

rawr yield

width (GeV/c)

2.0<p, <40 GeVic

T T T Ll L]
— Cenral value
== Fit method

+ Bin counting (2.0c)
== Bin counting (3.0a)

10
trial #
20<p_<4.0 GeVic
x10 Pr
'Iﬂ_ T T T T ™=
12F- ]
10~ -
o — 1
8 — -]
6 -
4 1 L 1 1 1= 10°
0 05 1 15 2 25
trial #

entries

o indf

2.0 <p, <40 GeVic

T T T T
mean = 352.4
RMS = 20.5 (5.5%)

mean = 3035

RMS = 341

9 2%)

mar.mu =49.1(13.2%)
12

raw yield
20< P 4.0 GeVie

2 ) Ll L] T T E
1.8 =
16 &
14 E
12 3
1 &
06 ; M‘I ; “’ﬁxﬁi E
0.4 3
0.2 3
0 1 L 1 1 1 3
0 05 1 15 Z 25
trial #

Fig. 39: Raw yield systematic for py bin 2GeV/c-4GeV/c and [30,100]VOM percentile multiplicity

10"

rav yleld

width (GeVic)

4.0<p <60 GeVic

700) T
— Central value

600) Fit method
Bin counting (2.0c)
500 Bin counting (3.0o)

4.0 <p <60 GeVic

T T T L] Ll N

14 .

12 e

— ]

8 E

o -
A L L 40’

0 0.5 1 15 2 25

trial #

entries

windf

40<p, <6.0GeVic

200 T T T T T
120 mean = 269.1
160F- FMS = 18.8 (6.5%)
max-min _ 3
=27.2(9.3%
B R

40 N
2RO\

mean = 243.7
AS = 32.7 (11.2%)

al
60| & ﬂl%;-gﬂﬂ=393 13.5%)

450
raw yield

4.0<p.|,<6.0 GeVie

= T L Ll T LI

18 E

1§ E

1.4 —;

12 L , .

04 h@g x

05 i ; &

04 E

02 3
" 1 " n =10

0] 1 5 ] 35

trial #

Fig. 40: Raw yield systematic for py bin 4GeV/c-6GeV/c and [30,100]VOM percentile multiplicity




Raw yield extraction

raw yield

width (GeVic’)

6.0 < P < 8.0 GeVic
T

— Central value
200E 4 Fit method
180E~+- Bin counting (2.0c)
160 Bin counting (3.0c)

1 I L 1 L Fx10°
GU 05 1 15 2 25
trial #
6.0 <p_<8.0GeVic
x10° Pr
T T T T T :
18 —
14 -
12 —:
10 -
—— :
8 =
8 4 .
1 L L ) L g=100
0 05 1.5 25
trial #

entries

windf

6.0 <p_<8.0 GeVic

: L) T L} T L} T
50 mean=824
[ RMS=46(55%)
2uo:_mﬁa’ﬁ1;gllﬂ =8.7(10.4%)
150:_ \" mean =70.8
- \ RMS = 8.2 (9.9%
100 | \ MM - 14 1 (16.9%
3 . * %& MERID = 14.1 (16.9%
o \\ &\\‘
£ SN
40 60 20 100 120 140
raw yield

6.0 <p_<8.0 GeVic

L
B

e gy

0.8
0.6
04
0.2

-
-
-
-
-
FETYRTTY FETYPUTY PYRY TT PYTU FOVA FPTU TS

=10°

L A1
05 1 15 2 25
trial #

Fig. 41: Raw yield systematic for pr bin 6GeV/c-8GeV/c and [30,100]VOM percentile multiplicity




= 25 r - r = I - - . L . . - - -
E] z Y & ] & afF
£ = z
. 10 g [ 2 o
5 25 T T T 5 T T T T 8 T T T T B O T T T T 8 ] Zt .I.p,ump; £ o as
£ H ] o H g SRk B .
& e 3 3 @ b 1 = 5 ant E
L3 A E Sog _l_pmmm £ & 12 z S b
3 z ] ERE - 1 C E IHH 1 25 £
3 H + | E 1of ] = 3 {, + | |+,H>++H+
v 2 1 ] [RE o 9 E E
LRp ! g 3 H ST ] g a4 ] 20 {H»
= - 4 9 k=4 q H - =] e ——— 3 E
o 3 ] | | I L .. £ .. ] i ] 15
2 e,
z e e, p 2 * k T 1 - *, 10
H - 2 e o5 - "
= — L T 9 . o . 4 ]
- o F E s ] e 5
o - o e . M ) ) ) " . L N L . L L . . )
- “3 3 9 #+ E [ 5 16 15 20 ] 5 10 15 20 o 5 10 15 20 o 5 10 15 20
cut set cut set cut st cut se!
' y 1 L 4 L L L L L L L 1 y L L
0 5 16 18 20 0 5 10 15 20 0 5 1t 15 20 ] 5 1 15 20
cut set cut sat cut set cut set 10
PR T T T P
= - 3 3
-~ S r v y - & 1.4k =Centrsl value + sssigned sys) = [assignes syst
o 2 ;. T Ofrns s E
E 3 E - 3 ) E L ]
8 — Central value + assigned sys} = [Jassigned syst H 13 L 3 E
L3k E T [rws e E
= - ] + 3
- § E 53 i &+ E
+ E oaf 1
25f : ) T E
o.f 9 2 3
%+ + 3
0.4 3 E
1.5 E E3 3 L L L L i bl
3 E ] -] 10 13 20 08070809 1 1.11.21.31.4
- E out sat (aNidp )/ (diidp )
L L . . "
o 5 16 15 20 06070800 1 11121314
cut set (dNIdp, )/ (@Nidp )

Fig. 43: The cut-variation studies for py bin 4GeV/c-6GeV/e and [0,0.1]VOM percentile multiplicity
“ig. 42: The cut-variation studies for py bin 2GeV/c-4GeV/c and [0,0.1]VOM percentile multiplicity

§V.U4D)|

0.040

0.035 %
0.030 .
0.025

0.020 .
0.015 .
0.010 p
0.005 .

02 04 0.6 0% Eff at 2-4GeV/c

(Accxe)

ML_output




BDT

g
= 2.5 = - ot -
3 T T r T = T T T T 5 T T T . 5 T T T r
E E_ ‘5 & 4;-2" T T T T H T T T T E s_. T T T & T T T T
s 4 ] =25 +mel ] L 3 ] & 50 E £ E 3 Sorzt 4
b g H ] ] S .|-=mmp. ] 3 3 @
= 2 2 ) > 9 4
: F E &+ ] 40 ¥ H H 0
B 1.5¢ 8 b + : 1 L3 E
- = + ‘H" g 1.5 E £ oo ]
z T | a + + . o ] 3 3 1 Jf + + {'H'H
: T ] s + i v 7 4 4 ooef H H+ ]
-,
g . .. 1 g
T I o L. ] 4 - 200 E I N S ] #F 3 'I'H
- R . © Tt 004 1
osf *e ] R L s T =3 1
-* 0.5 : F. E 10 1 o5 3 LE. J b ooz B
L 1 A i L A1 A L 1 1 1 L il L 1 'l n A i L A A L I I I A i i i i i
[+] 5 10 15 20 0 5 10 15 20 0 5 10 15 20 o 5 10 15 20 0 5 10 15 20 Q ] 10 15 20 [ [ 10 15 20 1] [] 10 1% 20
cut set cut set cut set cut set out set cut set out set cut set
g e T g T e
So.asET T T T 3 2 L ik e ke it ek bl L T - + D -
% £ A0k — - 4 H Assigned syst
> E @ Central value + assigned sys]
9" 0.4F T Central value £ assigned sys] - S DA“'"TE“ 5"?‘ E - L [‘Rvs-«-;rm-’
= Ofamsssni’ # s ] 4 3
%a.aa_- E 4 E 3 |
oaf E b 4
* 9 *
0.2 {» R b ]
E
ozf E ey ]
20f B 3 E
015 E L ]
L L L L
] 5 10 15 20 060.70.800 1 11121314
‘L R L o - I cut set (@Nidp )/ (dNidp.)
[} 5 10 15 20 08070808 1 1.11.2131.4
cut st (aNFdp )7 (dNidp )

Fig. 45: The cut-variation studies for py bin 8GeV/c-12GeV/c and [0,0.1]VOM percentile multiplicity

Fig. 44: The cut-variation studies for py bin 6GeV/c-8GeV/c and [0,0.1]VOM percentile multiplicity




BDT

a - 1 a
EZ T T T T ? T T T T § 7-' T T T g § (xlc T T T § 25 T Al T ‘E T T T T § 1o T T T . g saflo T T
g z ] = 30p E =
g S0 ] 2 2 § .4 | H &
s R X +Pmm|x s o 3 (2] 5 F B = Prompt B 4 i
z g ® e 3 ] 2 2 - 3
> e 2
3 s b 5 B i 3 F 5 H
Sy e s 20) E L . . 3 a4 + b 50 + .H
14 . 4 : 3 S . t
= o g g 135 E = R g
E ¥ T, 7 = .., ¥ g L T 3 e R T ko
& % : 4 N 3 3 ] = - K - ]
-, ey F : - te, 20
o5 B L £ 0.5 B r - * p
T o ] 3 3 S ] T o e 10
o I L L 1 I L I 1 I I 1 1 I 1 1 L " L L i i i 1 i L 1 I L L L i
0 5 10 18 20 0 5 10 13 20 0 5 10 ] 0 5 10 15 20 o s 10 B2 0 5 10 1\ 20 o 5 1o 1\ 20 ] 5 10 15 20
out set cut set cut set out set cut set cut sat cut et cut set
a0 - - -
T T T Li A A L B M M L
—; 184 B g ; 0.4F 4 2 T -
) = Central value + assigned sys} & =+ [Dassigned syst 3 S =Central value + assigned sys] 5 P Dassigned syst k
1 3 Dfwsn 1 1 s’
g 12 ] + 1 g oaf ] £3 ]
3 ] ko ] o.2ef E 4 |
o A § ] ¥ 3 ] T ]
+ E
oer 1 015 ]
- i 1
' A L A o i 1 ' ' L " L A " A A
0 5 10 15 20 08070800 1 11121314 ] 5 10 15 20 06070808 1 1.11.2131.4
cut set (dNidp )/ (dNidp ) cut set (aNidp_) 7 (dNidp.)

Fig. 46: The cut-variation studies for py bin 2GeV/c-4GeV/c and [0.1,30]VOM percentile multiplicity Fig. 47: The cut-variation studies for p bin 4GeV/c-6GeV/c and [0.1,30]VOM percentile multiplicity




BDT

ra
n

E E § a_. T T T ] 8‘3_1 = T T T 3 s = T T T T g T T T T @_25_- T T T 7
g LY 2 g B H g o ] &
= o4 ] ~ 23 Prompt ] = @ gt . 3 L A ] £
2 i g + " s % E = T 7 = = +Pmm‘n ) 7ot 1
z 2 #* 3 o.0d 5 £ § + 3 R o B
CRP ] z 4 r z S 3
2 5 g B s o &
= FRE & 1 0.08 3 3 - FRE: 5 9 T E
R R § 1 ] 5 RSO 5
R O ] 5 e, : e 3 ] of ]
] ] & g 1 - 3
“-v“'. E - Tre. T E oo ] '..’ . ™ ., —a
-
- -
o4 ] o ] 3 ] ood ] o5 1 oeb ] L 3 oo 3
L 1 L L L L L L L 1 1 'l L 1 1 L Il L 1 1 L L L L 'l 'l L I Il L L 1
0 5 10 15 20 0 ] 10 15 20 0 5 10 15 20 ] 5 0 15 20 0 5 10 18 20 ] 5 1w 15 20 ] 5 10 B 20 ] H 10 18 20
cut set cut set out S8t cut set cut set cut set cut set cut set
; "
T .10 T T T ;4' M e i b b M s Ml | IRt o T T T c I
ok 3 £ 0 3
3 = Cantral value + assigned sys] § [assigrec syst E 3 yaf. = Central value & sssigned sy & 4 [Dessigned syst
g of O ] < 5 e
5 a0 R 3 RME -gnity s
i 3 b »
50 1
s- E
40F b
[ 5
el o 1
F S -
20 r
L L 1 1 o
0 ] 10 18 20 080708008 1 11121314
R R R T 08070800 1 1.1121.31.4 cutset (@NIdp)  (@Nidp,)__
out sat (@Nidp )1 (dNidp )

Fig. 49: The cut-variation studies for py bin 8GeV/c-12GeV/c and [0.1,30]VOM percentile multiplicity

Fig. 48: The cut-variation studies for py bin 6GeV/c-8GeV/c and [(.1,30]VOM percentile multiplicity




BDT

= 2507 T T T = T T T T s T T T T = p:flw:l T T T 3
5 25 = - A B 5 g 13 1 &
% T T T T < I T T T s T T T T T T T T =
£ £ i d § i.4 Fromi £ 2 o ]
& = F @ 3k E s F R - g 1 p -
£ 1 s Foromet 1 ] @ i g S o :
; g » P 1 A I ——
a S T TETHS { : i
2t E s 1 1 = - 2 E
: . 1t H+ At i Pid | i T8
& e '¥ 7 b Pt 1 g + 40k E
E e b i ] + T ] E 3 ™ & f orreeesie., ] +
-] . = _.‘*H-n-u..“ J a3+ - ) e, Fs ] a0 E
» H vy - -
- . A o 3 o - e 20 E
0.5k - . ] 0-. E o 43 Lo - - 0.5 - 3 i ]
.. 0 - 1 ; o+ E s T 3 "3 3
I i " " i i L L I " i i " i i L L L L L L L L L 1 1 1 L L L L L
] 5 10 15 20 (/] & 10 15 20 o 5 10 15 20 1] 5 10 15 20 1] 5 10 15 20 1] 5 10 15 20 ] 5 10 15 20 o 5 10 15 20
cut set cut set cut set cut set cut set cut sat cut st cut st
19 )
- T T T T H = pm T T T ; LT i ek i b M Rkl bl i |
_%0_55' E £ D‘“S dayst -20_14- - =
_— - signed 5°
© o.sf T Central valua £ assigned syg T ’B - L 1 5] = Central value & assigned sys] 5 1of Dassanedsyst L
o 3 E Ofrws?eanie’ ;-3 12+ ; G
= o4 3
E E E :
0.4 3 1 r
0.34 2 ]
& .
0.3 0.08- H B
025 T 1 4 1
o3 0.04 B
0.14 E + .
o N N A J 0.04f -
0 5 10 15 20 06070808 1 1.1121.31.4 N | N N L N
cut set (dNidp )/ (@Nidp ) ] 5 10 15 20 06070800 1 11121314
cut set (aNidp_ )/ (dhiidp,)_

Fig. 50: The cut-variation studies for p bin 2GeV/c-4GeV/c and [0.100]VOM percentile multiplicity

Fig. 51: The cut-variation studies for pr bin 4GeV/c-6GeV/c and [0.100]VOM percentile multiplicity




BDT

= 25T r T T = I T T T s T T T T T T T T g 25 T T T T T ' ' g ! ! ! ! go_zg-' ! ' ' ]
£ £ 5T 1 ARt {1 3 g, T 1 @
5 £ @ L 3 =
% A4 ] %45» +pmwt ] E 4 E & T ¥ - = -I-Promﬂl S o ] a odk 1
= 2 i N 1 H - .
= = £ A4 3
: : 3 : 4 i - )
LR S ] S ood p St o 7 s 0.1 B
3 FRE: 5 3 T H E + + +H i - g 19 ] | *
2 £ o.08 g -, 3 ]
S R ] _ HHHH R ATHH .
g . E fo—— E 8 - 5 _‘mm“m 3
- ey 004 ] s - #+ 3
e T - o E -
v 7 Y & e 3 E ood ] 0. 1 s ] 3 ; oo ]
L " L L L L L L s 1 L L L . . L f L N . L L L L L L L L . L L .
o 5 10 15 20 0 5 10 15 20 o 5 10 15 20 o 5 10 15 20 0 5 10 18 20 1] 5 10 15 20 o 5 10 15 20 1] 5 10 15 20
cut set cut set cut set cut st cut set cut sat cut set cut st
'
N 25.!10 T T J r H 45 T ) lm T T T H T T LAl M
- F 3 E -> -
E T Central valus £ assigned sys] g Dassignes syst 3 € [Dassigned syst 3
g | 2 Dfevsosne’ i K, OfFvssene
z E 3 - : F . 5
25 -
15 4 . - 9 -
15 E 4 3
il o 1 3 E
oo | 3 ] 3 E
i et Y5 0c 1 1aTgias e TR I I et
: - '\ ] 5 10 15 20 06070800 1 11121314
cut set (anidp )} (dNide ) cut set (didp, ) | (ANIAP.) o

Fig. 52: The cut-variation studies for pp bin 6GeV/c-8GeV/c and [0,100]VOM percentile multiplicity Fig. 53: The cut-variation studies for py bin 8GeV/c-12GeV/c and [0,100]VOM percentile multiplicity




= 2507 T T T = 3y T T T @ T T T - T T
= A g I g )
- = [ h e = 2.5 = ® e
: H 4 ] . £ st ] 527 T T T ol T T T g T T T T §od" T T T g
] ] 5 ] Prompt : g § 4 EA 3 9 ga 159 L
z = R b S2 P ]
s s ) | . aof ] :é 3 5 + vomet s % E o1k £
2 . -
E 15 9 3 i - ] c+ HI“ E ow-+ {» ¢
: S ] + 3 ok ] LRE - 1 s 4 + E 013 HH+ 3
= = R
IR STt 4 3 3 i 3 £ o 3 3
§ > o ] +4 ] 2ok ] 1 § 4
- ., AR amiew-any.. Y 2 et 0.08 E
g, - K il 7 e O ] T E 0.0
o5 T ot 3 - 1 1of 1 “e “e + E
o *e 3 o *e ] 004
- -> a e
003
L " N . L L L L L L L L i L L N
° : e e = i : e " = ¢ : e ' = ¢ : © ® = 8 ; |l0 1‘5 20 Cl‘ ; 1‘0 |‘5 20 6 ; |l0 115 20 3 ; lIO |‘5 20
eut set cut set cut set out set s “." s e Gy
o v ! <
-~ & ’
- 2 * E
Q T Central value & assigned sy s - o Dkuugncu ayst 1 % == Central value + assigned s: q s DA“‘Q"N =
oL | CI E e ¥ Ofresene 9
5 §>- 4 E RMS +ghift®
F0.14 l 2 R
3 3 ol fe= 1
0.13 ab l f T ; 4 E
o 25 ] F E
0.0 3 E A ]
o0 E 15 | I
S SO G Y SO | —
-] 5 10 15 20 CEO0TOE0E 1 11121314 0 5 10 15 20 CBO 0308 1 11121314
out set (dMidp )/ (dNidp) dit'sat (@Nidp )/ (dNidp,)_,

Fig. 54: The cut-variation studies for py bin 2GeV/c-4GeV/c and [30,100]VOM percentile multiplicity Fig. 55: The cut-variation studies for py bin 4GeV/c-6GeV/c and [30,100]VOM percentile multiplicity




BDT

< 25 T T T = I T T T s T T T T Er T T T
= = Z 5 E Op g E
H g = o
- ] -3 -I—Pmmpt ] T &
] E R E o2 3
= s 4 ]
B g s
= = N g .15 B
= P 5N E‘ 1.5% p
; e Tt 4 3
B - £ p e, 1 T 1 0.t 1
- L
e .,
Lk o * ir A *] - E 0.0 E
L 1 L L L L ' L 1 I I I L 1 1 L
[1] [] 10 15 20 0 5 10 15 20 [ 5 10 15 20 [ 5 10 15 20
cut st cut sat cut set cut sat
i 'm" T T T ; ™" T
F- 3 E =
E = Cantral value £ assigned sy 5 L DA‘“'W“ syst 9
G R AME ~gnit
g 4 '
i 3
+ -
+ 3
I | |
L | L L PRI L bl
[1] 5 10 15 20 08070800 1 11121314
cut set (aNidp ) (ANEP.) s

Fig. 56: The cut-variation studies for py bin 6GeV/c-8GeV/c and [30,100]VOM percentile multiplicity




prCut

MBI[0,100]

€16 ! Data 2 min Data g i mis Data 2 mu Dats
3 Prompt 3 J I Prompt e Prompt S14+—ph—— o prompt
£ €144 : £ e
= z s s
2141 2 4 2
[ c c 1'21 4 <
3 - | 124 — — _—
8 512 ' i ' p—— ; g | & |
= ' pp.¥S =13TeV | pp, VS = 13 TeV pp. VS = 13 TeV pp, Vs =13 TeV
V/c g 4<pr <6 GeV/c 1.0 1 - - - - b6<=pr<8GeV/ic 10 | ! . B8<pr<12GeV/c
14 4 — - + + - ‘. | .
0.8 1 - . —
084 i - - 4 - ui 1 -
064

0.6

04t : 041

024 == 1 024 l

'i
. 0.0 0.0- :
0.5 1.0 15 2.0 25 3.0 35 0.5 10 1.5 2.0 2.5 3.0 35 4.0 05 1.0 15 2.0 25 3.0 35 4.0 0.5 10 15 2.0 2.5 30 35 4.0
pt_PiFromXic0 pt_PiFromXicO pt_PiFromXicO pt_PiFromXicO

2 < pr <4GeV/c 4 < pr < 6 GeV/c 6 < pr < 8 GeV/c 6 < pr < 8 GeV/c

=0 =0
The normalized pg(_“" distributions of MC signal and side band of data in each p;° bin.



Bkg fit function p_ VOMIO, 0.1]

20< [ 4.0 GeVic

%
=

4.0< p < 6.0 GeVlic

b W BB I L L FORL L UL FE N IR B e o T o o e o L
= = = % 1.5 fm —
: E  Mean = 2.473 +0.002 ] : [ Mean = 2.472 + 0.001 -I- ]
H 1E Sigma = 0.008 + 0.000 = 8 [ sigma = 0.009 +0.000 ]
] g 5 = —
s B s=3149 Ta* . 8 [ §=3453 £+315 ]
E + ]l E osf- -]
'k : : b Expo
o5 + + 'I' + —: ] + N
i 'I' = _j-'l' +:
B it T W S N O el 1 o I B d il - e e BT WO Bl | ] o o IR et R B A T SR O ol i Vi SR T W Ao KA it e
23 235 24 245 25 255 26 265 23 235 24 245 25 2585 286 2.65
M(=n) (GeVic?) M(=r) (Gewic?)
. 20<p_<4.0 GeVic : 4.0<p_<6.0GeVic
b 15 -1I9 1 1 T + I it ! 1 1 i b [ 1lu 1 1 - 1 1 M 1 1 4
: - ] 3 4 —
2 C  Mean =2.473 £ 0.002 ] 2 Mean = 2.472 + 0.001 .I. 3
2 't Sigma = 0.008 +0.000 " ; Sigma = 0.009 + 0.000 3
3 LE = 2860 + 47 3 ol S =3029 +319 =
At gt 3
0 o | I = ] 04 é
Uy Hoo
-05 o = oF o
o ] _025 =
= : + 1 P | 1 PRI P P |_| #. 1 PEN TR SR RS S | :i.. L ‘+ PR P " :t P I 02
23 235 24 245 25 255 26 265 23 235 24 245 25 255 26 2.65
M(Er) (GeVie?) M(Zr) (GeVie?)
" 2.0<p_<4.0GeVic P 40<p_<6.0GeVic
“‘Su 15EL L T T PR T T = ;3 s T T T T T T —
2 C  Mean =2.473 +0.002 a 2 T Mean = 2.472 + 0.001 -|- K
i 'E Sigma =0.008 +0.000 -3 . - sigma = 0.009 + 0.000 E
& F  s=302 148 -} + 1 3 - $=3396 +314 G
- + osf- .
Y g I 2
U i 3 it :
5 :_.] " |+. O TN T N N YT TN YT TN NN TN VT TN SN N ST VT T T Y L L 5_:1 -0.5 Ej.+| FONE T SN TN YN T NN ST TN ST W (N SN SN S TN [N WO Y W 1 L1 P |:[_ P IO 1
23 235 24 245 25 255 286 2.65 - 23 235 24 245 25 255 26 2865
M(=x) (GeVic?) M(=r) (GeVic?)



Counts per 8 MeV/c?

Counts per 8 MeV/c?

Bkg fit function p_VOMJ0.1, 30]

20<p_<4.0 GeV/c
—

% TR T | PR Y T | AT |
2 Mean = 2.473 +0.002
& Sigma = 0.009 + 0.000
s
8 S=1432 + 199
23 2,35. T .24. = .2.45‘ et ‘25’ - .2.55 26 2.65
M(En) (GeVic?)
20<p_<4.0GeV/c
600 T Ty r 1 rrrrr T T

swof- Mean =2.473 +0.002
w0 Sigma = 0.009 = 0.000
S = 1331+ 205

300

200
100
0

-100

-200

T
w|
nl
Iy
&
Nl
-
N
N
&
N
o
N
o
&

286 2.65
M(Zr) (GeVic?)

600 - :

Mean = 2.473 + 0.002
Sigma = 0.009 + 0.000
S$=1390 + 199

500

400

300

200

100

-100

-200

Illll LLLLI
[ —
—f—
3 +
—f—
lllllll 1

[T

I + o
2.6 2,65
M(Zr) (GeVic?)

w
N
w
@
I
»
N
Iy
o
N
o
N
o
o

Counts per 8 MeV/c?

Counts per 8 MeV/c?

Counts per 8 MeV/c?

4.0<pT<6.OGeV/c
————

400 _I 1 1 1
E  Mean = 2.475 + 0.001

30~ Sigma = 0.009 + 0.000

mf-  $=1007 £117

oo

23 235 24 245 25 255 26 765

M(Zx) (GeVic?)
4.0<pT<6.0 GeV/c
T —r—T

L

T
Mean = 2.475 + 0.001
Sigma = 0.009 + 0.000

S$=1001+128

400

300

200

IIIIIIIIIIIIIIIII_

—f—

23 2.35 24 245 25 255 26 2.65
M(zr) (GeVic?)

400 i !
Mean = 2.475 + 0.001
Sigma = 0.009 + 0.000

S =994 +117

g Popsyep i el & . 4 1 1
23 2.35 24 245 25 255 26 265
M(=r) (GeVic?)

Expo

Plo2



Bkg fit function p_VOMJO0, 100]

2.0<pT<4.O GeV/c
————————

4.0<pT<6.0 GeV/c
————————

b T A B T T T k) A B T T v
s 800[— — 3 500
: T Mean = 2.474 +0.001 5 2 Mean = 2.475 + 0.001
2 o[- Sigma=0.009 +0.000 B 2 “E sigma=0.009 +0.000
3 S s=1831:217 ] § o S =1294 + 126
400 p— —
E ] 200
k Expo
100!
0 -.
- 0
Aty P
#W%MMS 23 2:45l e A2.4l = 12.}45. = .2.5‘ : ‘2.55 26 265
M(Zr) (GeVic?) M(Zr) (GeVic?)
20<p_<4.0GeVic 4.0<p_<6.0GeVic
K3 800FF T T T T L | T v T =t b L Pl T v T Y T T H
s B B s 500 —
2 - Mean =2.474 +0.002 ; 2 Mean = 2.475 + 0.001 =
2 % Sigma =0.009 + 0.000 g 2 ““F sigma=0.009 +0.000 E
§ o S=1736:227 & § $=1312£133 =
1 E 200 —_:_
200 -1 3
- 100 _:
of I 3
E 3 . !
- Jr { + : Plo2
200~ ] 100 E
Cl: | T o i e e T e e [P T S LS e ol [ S ol | T S T [ T VN B (e ST [FTE ok R T T L
23 235 24 245 25 255 26 265 23 235 24 245 25 255 26 265
M(=r) (GeVic?) M(Zr) (GeVic?)
20< p_< 4.0 GeV/c 40< p_< 6.0 GeV/c
“é 800 L T ™ AERET PR | R Tl T ”§ sooFT T A MO O B T M
2 F Mean = 2.474 +0.002 2 . Mean = 2.475 +0.001
2 50— Sigma = 0.009 + 0.000 & ‘”5_ Sigma = 0.009 + 0.000
8§ o s=t1mn2:z217 8 wE  $=1278 +126
: 2005—
200& E
100f—
i '!'l‘ll +I !
B T' - 0H
LA Jf LER. Plol
o RTINS B 1 5 P | L e by gt pl cp g g g g B N g [T g gepeg
23 235 24 245 25 255 26 2.65 23 235 24 245 25 255 26 265
M(Zr) (GeVic?) M(Zr) (GeVic?)



Counts per 8 MeV/c?

Counts per 8 MeV/c?

Counts per 8 MeV/c?

20< P < 4.0 GeV/c
1 1 1 I ) N 1 1
Mean =2.475 +0.002
s~ Sigma = 0.009 + 0.000

S$S=p379 £ 80

200

100

50

0

-50

-100

755 76 765
M(=r) (GeVic?)

[T
w)
™
w)
&
[
iy
™)
B
o
™
o)

20< p_ < 4.0 GeV/c
T 1 1 1 | N 1 ¥
Mean = 2.475 + 0.002
1o~ Sigma = 0.009 + 0.000

S=379 =87

200

100

50

|

Tllll LILILIL)
——

L —t=
—r—
IIIIIIIIII

ral ., 1
26 765
M(=r) (GeVic?)

(10
@)
™
@
&
™)
b
oF
iy
o
™
o)
[~
o)
@

20< p_< 4.0 GeV/e
1 I ] M

] 1
2 Mean = 2.475 + 0.002
10~ Sigma = 0.009 + 0.000

5 =P361+80

Livvalovanls o

100

50

0

-50

||||f||||| T
—'—
——
—_——
—_—
Illll INENRN]

-100

T
w)
™)
o)
&
™)
-
of
=
o
™~
o)
)
)
o

2.6 2.65
M(=r) (GeVic?)

Counts par B MeV/c2

Counts per 8 MeV/c?

Counts per 8 MeV/c?

Bkg fit function p_VOM[30, 100]

40< p_< 6.0 GeVic
1 1

Mean = 2.472 + 0.002
Sigma = 0.009 + 0.000

S5 =267 £43

L T bl

40
20
0_
7205— + H _:
£ : } 3
60 RS e A T T ST R TR T E § el
23 235 24 245 25 255 26 265
Mi(Zx) (GeVic?)
40<p_<6.0GeVic
120:'- 1 1 T 1 1 1
1wf- Mean = 2.473 +0.002
o[- Sigma = 0.009 +0.000
sof- S=301+45
s

20
of
-20 f—
3 {
-60 f—
= | PR M| 1 PRI BT R T
23 235 24 245 25 255 26 265
M(=x) (GeVich)
40< p_< 6.0 GeV/c
-y 1 1 1 1
100f—
E Mean = 2.472 +0.002
*E sigma = 0.009 + 0.000
“E  §5=264+43
a0

f

g &
IIIiIIIIIII
——

23 2.35 2.4 245 25 2.55 2.6 2.65
M(Ex) (GeVic?)

Expo

Plo2



	幻灯片 1
	幻灯片 2
	幻灯片 3
	幻灯片 4
	幻灯片 5
	幻灯片 6
	幻灯片 7
	幻灯片 8
	幻灯片 9
	幻灯片 10
	幻灯片 11
	幻灯片 12
	幻灯片 13
	幻灯片 14
	幻灯片 15
	幻灯片 16
	幻灯片 17
	幻灯片 18
	幻灯片 19
	幻灯片 20
	幻灯片 21
	幻灯片 22
	幻灯片 23
	幻灯片 24
	幻灯片 25
	幻灯片 26
	幻灯片 27
	幻灯片 28
	幻灯片 29
	幻灯片 30
	幻灯片 31
	幻灯片 32
	幻灯片 33
	幻灯片 34
	幻灯片 35
	幻灯片 36
	幻灯片 37
	幻灯片 38
	幻灯片 39
	幻灯片 40
	幻灯片 41
	幻灯片 42
	幻灯片 43
	幻灯片 44
	幻灯片 45
	幻灯片 46
	幻灯片 47

