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Motivation
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J1y QEC @ BESI
Heavy quarkonium as a probe to study hadronization

-> Foundamental questions to strong interaction:
How does colorful quarks and gluons transform into colorless hadrons — Hadronization?

- Heavy quarkonium — an ideal system for studying the hadronization mechanism, how cc — J/y?
-> Classic method — NRQCD factorization

d |
(27)%2P? de = Y d6,(Py){ 0y« Encodedin (0,), (O5)

PH / \ * Remains largely unkown: amount of energy released? Energy distribution?
n
Production of a heavy quark pair Hadronization — Long Distance Matrix Elements (LDME)
Expansion in «, Expansion in v N

=S
- New insight — Energy-Energy Correlator (EEC) _ Z _G(H _ cos y)do e
dcos;g

® Caron-Huot, Kologlu, Kravchuk,

% Energy-weighted two-particle angular correlation irJ Meltzer, Simmons-Duffin, 2022

< Physics application: CMS a, extraction from EEC ratio, Signature of jet from EEC by reanalyzing LEP data

See Huaxing Zhu's reports in Collaboration Meeting

- Quarkonium Energy Correlator (QEC) — a novel observable PRL 133, 191901 (2024)
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https://indico.ihep.ac.cn/event/23307/timetable/#2-invited-talk-energy-energy-c

JIy QEC @ BESII
Quarkonium Energy Correlator PRL 133, 191801 (2024

E;
> QEC Definition: (%) = f do ), 31, 0(cosx = cos )

< do: the differential cross section for generating J/y

< y:the angular of detector relative to the flying direction to J/y
< E: the total energy carried by particles propagating at the angle 0,

% My, the mass of the J/y EEC

Quarkonium EC py

N “quarkonim-Jet correlation”

Jet-jet-correlation

- Advantage of QEC observable ,S‘ Artwork by Xiaohui Liu
< Clear physical meaning: average energy at the angle y emitted during the hadronization

In quarkonium rest frame!!

\/

% Infrared-safe property (theorist’s point of view): Quarkonium-hadron correlator weighted by the energy of light hadrons

% Distinguishing capability between different production mechanisms (Color-singlet (CS) or Color-octet (CO) mechanisms
in the NRQCD) 722/

- Magic trick — boost into J/y rest frame

\/

** Dead-cone effects: collinear radiation suppression

< Hard radiation depopulated at cos y ~ 1
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Iy QEC @ BESI
QEC in e"e™ scenario: ee™ = y* - J/w+ X

PRL 133, 191901 (2024)

10°k  (a) Setl 35 15 P9 Total
> 3(cos y) = Z55.(cos y) + ZE9.(cos y) + TG (08 7) + KT (COS ) 7,01 s m—
& CS:eTe™ - y* > 05[351[1]] +g+g T |
1072 | :
% CO:ete” = y* = 'SP PP + ¢ P s TRpator N e epgansn
% P.T.: hard radiation contribution calculated by perturbative theory 5 -
% N.P.: soft radiation contribution calculated by NRQCD = |

o Z}C).OT. and Z]%,. are neglected at the leading order I IS B
- Hard radiation contribution Z}C,.ST. dominates where y > (7/2) ) T R
- Soft radiation contribution 2](\77% dominate when y < (7/2) ;“’ -
% Physics necessary for comprehending the hadronization mechanism 1o llllllllllllllllllllllll - |
08 0% 04 <02 G007 G4 05 05 1

- Advantages at BESII comeitor oo~ amticion t Bl ercy

% Lower energy — Nonperturbative contribution more significant than

perturbative contribution Sizable hadronization effect!

“See the hadronization energy distribution
< Clean detection environment — better suppress feed-down background
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Analysis method
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J1y QEC @ BESI
Analysis method — QEC

- To measure the J/y energy correlator experimentally, a simple transformation to theoretical expression

1 E;
2(cosy) = T f d( Lo jyx) Z " o(cos y — cos b)),

M
dANS E. 1
f i ~—6(cos y — cos ;) —,
" LJ Biypn M Iy &i
- Reconstruct J/y using di-muon channel " integrated luminosity

N*'s: the number of reconstructed signal
B 11ty the BF of Jiy — p ™

_ + + Y= U

- The summation goes over charged hadrons, 7=/ K e: effieincy curve

N/

% Bhabha contamination in di-electron channel

< Ignore proton = BESIII energy is not sufficient to generate ppJ/y
< Ignore e/u = Produced through electro-week interaction
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J1y QEC @ BESI
Analysis method — feed-down background

- Real signal: prompt J/y from continuum process

- Fake signal: non-prompt J/y produced via either ISR process or deexcitation of highly exicted charmonium
state = Feed-down background

-> Basically following BAM-557, feed-down background is categorized into following parts

bkg  _ arobs bkg
< J/IYlSR N JJWISR — N J/YISR X RJ/wISR
N x(p)l();S)ISR
bkg > bkg
© N = X B — X R
% Ww(25)ISR VRSISR ™ g 1Sk X Buas)omtadjy LIS Tyas)IsR N°P: reconstructed event number
" 9B BF
N :(ﬁ)t()SS X 7{;(2%9 JISR X N 121()55 ISR =~ bkg €. effieincy
@ w(25)X Nyisorx = X By@s)-ipx X R '
p(25)X Ey25)X X ByeS)—ntnT /v X R contamination rate
- . Nobs % Rbkg
o Y= 12) Ny& = XX
8)(0]
. Sl bk bk bk bk bk
> Actual signal number N-2 = obs NO& N5 _ & & _ &

JIuX JiwX Y JWISR w(2S)ISR v(2SH)X T xaX Yoo X
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Data and MC samples
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Data and MC samples

- Data sample at high energy \/E = 4.600 ~ 4.951 GeV is used

NG

Integrated luminosity around 6.44 pb_1

** Boss version: 7.0.6 for 4600-4700, 7.0.7 for 4740-4946

-> Five MC samples
< J/wX: several exclusive channels with cross sections from BESIII measurements
ete™ = ntn Iy, 2’n°J 1y, KYK~J Iy, KIKQJ Iy, KK I Iy, nd Iy, n'J Iy Jhy — ptu™

N/
0‘0

JIyISR: J/y produced via ISR process

Jly QEC @ BESIII

< w(25)X: several exclusive channels with cross sections from BESIII measurements
ete™ - ntrw(2S), 27w (2S), nw(2S); w(2S) — nta~Jly

w(25)ISR: w(2S) produced via ISR process

Y. (J = 1,2): y.;produced via w(2S) = yx.;. x.; = vy

Xudong Yu (Peking University)

Tau & QCD Group Meeting

Phys. Rev. D 106 (2022) 072001
arXiv:2505.13222

Phys. Rev. Lett. 131 (2023) 211902
Phys. Rev. D 107 (2023) 092005
Phys. Rev. D 109 (2024) 092012
BAM-00726

Phys. Rev. D 104 (2021) 052012
BAM-00908

BAM-00867

JHEP 10 (2021) 177

Phys. Rev. D 109 (2024) 112004
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Event selection
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Jiw QEC @ BESI
Track and Shower selection

-> Good charged tracks
@ |V.I<Ilcm, |V, <10cm, |[cosf@| < 0.93

- PID
@ . L(m) > 0,ZL(r) > L(K)
» K:L(K)>0,ZLK) > ZL(r)
< w:0.1 < Egpvie < 0.4GeV

-> (Good photons
< Barrel (|cos@| < 0.8): E > 25MeV
< Endcap (0.86 < |cos@| < 0.92): E > 50 MeV
@ 0 < Trpe < 14(X50ns)

< Isolation angle 8 > 20°
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Event selection

> J/yX

% Naargea > 2N, 21, N_>1, 28 <M., <3.4GeV/c?
> J/yiSR

# Ny=1,N.=1,N,<2, 28<M,, <34GeV/c’
> (25X

% Nepargea > 4 Ny 22,N_>2,3.05<M,., <3.15GeV/c’

< 1C kinematic fit to J/y mass to choose the only muon pair with minimal)(z,)(2 < 50
< No PID requirement on pions decay from y(25)

> w(25)ISR
% N,=2,N._=2,N,<2,3.05<M,, <315GeV/c’
< 1C kinematic fit to J/y mass to choose the only muon pair with minimal)(z,)(2 < 50
< No PID requirement on pions decay from w(25)

> XeJ
# Ny=1L,N_=1,N,>20r Nyyrgea > 2N, 2 1,N_>1,N, > 1;3.05 <M., <3.15GeV/c

< 1C kinematic fit to J/y mass to choose the only muon pair with minimal )(2,)(2 < 50

Xudong Yu (Peking University) Tau & QCD Group Meeting Jul. 23, 2025 14
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Data fitting

Events / (10.0 MeV/c?)

Events / (5.0 MeV/c?)

Events / (6.0 MeV/c?)

¥ Vs=4680 MeV
] / ) i + -+ Data
w — Comb. bkg
2000 - + Nyje = 311092189
+ signal
Ny = 6752241
Ratio = 0.22+0.00
Net NSignal = 7855128
1000
0 1 1 1 I I 1 1 1
28 3 32 34
M(urw)(GeV/e?)
Vs=4680 MeV
+ Data {
— Comb. bkg W(ZS) X
200 - Noe " = 1625+40
Npo= 42811 +
Ratio = 0.26+0.01
Net N, = 513232
100 |-
p
0 I 1 1 1 1 I 1 1 1 1
35 38 39
M (T utru)(GeV/c?)
400 {5=4680 MeV
—I— Data %
I — Comb. bkg C J
300 Nyje = 7174x285
'H Nl = 1488248
signal2
[ #]l Ny = 114537
200 [~ {' Ratiol = 0.2120.01
#.[. Ratio2 = 0.1620.01
Net N, ., =580+66
signal
100 Net Nsignalz =252+52
| 030202

34

3.6 38

M (yurw)(GeV/c?)

10000

Events / (10.0 MeV/c?)

[
<
[

Events / (5.0 MeV/c?)

I g, (s=4680 MeV
- JIyisR .. Fi
B wl - — Comb. bkg
- L ]
.-..

Ny = 2339772555

signal

kag =57811«137

Ratio = 0.25+0.00
Net NSignal =21493x313

3.2 34

Mu*ruw)(GeV/c?)
_ Vs=4680 MeV N
C —I—Data
. w(25)ISR
N = 400220 ¥
E N = 1045 * oy
Ratio = 0.26+0.02 i {}+ +-}+
Net N =3393x5
fiuk 14
11, {‘lﬂ]l#][ [ﬁl[ ”T]ll | ][l* :
37 38 39
M (o utu)(GeV/e?)

J/y QEC @ BESIII

Signal/Sideband region definitions
» u* i~ invariant mass spectrum

Sideband region: [2.8,3.0] U [3.2,3.4] GeV/c?
Signal region: [3.05,3.15] GeV/c?

» 77 ut " invariant mass spectrum

Sideband region: [3.45,3.60] U [3.77,3.90] GeV/c?
Signal region: [3.65,3.72] GeV/c?

« yu "~ invariant mass spectrum

Sideband region:
X1 Signal region:
X signal region:

3.36,3.47

3.65,3.72

3.53,3.60]

U [3.60,3.90] GeV/c?
GeV/c?

GeV/c2

Sideband subtraction
 Fit sideband region = Estimate background yields in the sideband region

« Extrapolate to signal region = Estimate background yields in the signal region
« Count total event number in signal region
 Signal yields = Total event number - estimated background yields

Plots at other energy points in the backup

Xudong Yu (Peking University)

Tau & QCD Group Meeting

Fit functions

» J/wX: Quadratic function
 J/WISR: Quadratic function
w(25)X: Linear function
w(2S5)ISR: Linear function
X.j- Exponential + Gaussian

Jul. 23, 2025 15
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Efficiency

Efficiency / (0.20)

J/y QEC @ BESIII

' Energy point |  &y(2s5)IsR Ey(25)X Exer X ExerX
1 4600 48.69 £0.14 | 47.15+0.10 | 48.15+0.11 | 42.50 £ 0.11
I 4612 4741 +£0.20 | 32.83 £0.13 | 48.44 +0.16 | 42.19 + 0.16
4626 46.72 +0.14 | 42.16 £ 0.10 | 48.18 + 0 42.38 £0
i 4640 46.99 + 0.14 | 49.62 £ 0.10 | 48.25+0.11 | 42.25 +0.11
S . . . . . . . . 4660 46.83 +0.14 | 46.88 £0.10 | 47.81 +£0.11 | 42.14 + 0.11
i 4680 46.99 + 0.08 | 43.24 +£0.06 | 47.76 + 0.06 | 41.89 + 0.06
05 4700 46.90 +0.14 | 41.52+0.10 | 47.89 +£0.11 | 42.10 £ 0.11
4740 47.29 +0.20 | 51.96 £0.14 | 47.52 +0.16 | 41.70 £ 0.16
i 4750 47.07+0.14 | 40.05+0.10 | 47.70 £ 0.11 | 41.87 +0.11
i 4780 47.10+0.14 | 4422 +£0.10 | 47.59 +£0.11 | 41.58 + 0.11
. IpsiX @ 4680 MeV 4840 46.73 +0.14 | 41.55+0.10 | 47.29 +£0.11 | 41.59 = 0.11
I 4914 46.42 +0.20 | 44.85+0.14 | 46.61 +0.16 | 41.19 £ 0.16
T T T 4946 46.18 +0.20 | 51.36 £0.14 | 46.62 +0.16 | 41.37 £ 0.16
-1 -0.5 0 0.5 1
COSY

JIyX efficiency curve as a function of cos y

Estimated by using J/yX MC samples
Flat distribution

Xudong Yu (Peking University)

Average efficiency (%) for each background samples
Estimated by MC simulation

Tau & QCD Group Meeting
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Background contamination

J/y QEC @ BESIII

—~ 1
—t — — Y
~ Vs=4680 MeV LaS)X
= Kot : bke bkg 7bkg bkg bkg bkg
§ — %o Energy point | R /1cp R y25)IsR R y2s)IsR Rs)x R, x R, x
S 1 , 4600 048 +£0.02 | 4599 +0.11 | 1.21+£0.05 | 67.33+0.07 | 2.20+0.03 | 2.07 £0.03
O 10 ' 4612 047 +0.03 | 45.62+0.16 | 1.49+0.07 | 6191 +£0.11 | 2.16 £0.05 | 1.96 + 0.04
4626 048 +£0.02 | 4531 £0.11 | 1.50+0.05 | 65.84 +0.07 | 2.19+0.03 | 2.05+0.03
4640 0.50+0.02 | 4555+0.11 | 1.45+0.05 | 69.17+0.07 | 2.19+0.03 | 2.04 +£0.03
| 4660 048 £0.02 | 4531 +£0.11 | 1.42+0.05 | 67.92+0.07 | 2.21 +£0.03 | 2.06 + 0.03
4680 047 +£0.01 | 4531 £0.06 | 1.36 £ 0.03 | 66.42+0.04 | 2.18 £0.02 | 2.03 +£0.02
i 4700 047 +0.02 | 4523 +0.11 | 1.46 +£0.05 | 65.73 +0.08 | 2.18 +0.03 | 2.11 +£0.03
10 4740 0.47 £0.03 | 4535+ 0.16 | 1.27 +0.07 | 7028 £0.10 | 2.23 +0.05 | 2.08 + 0.05
4750 048 £0.02 | 45.11 £0.11 | 1.17+0.05 | 65.02+0.08 | 2.14+0.03 | 2.13+0.03
4780 048 +£0.02 | 45.12+0.11 | 1.20+£0.05 | 67.15+0.07 | 2.22+0.03 | 2.05+0.03
4840 047 +0.02 | 4497 +£0.11 | 1.23+0.05 | 66.01 £0.07 | 2.12+0.03 | 2.03 +0.03
4914 048 +0.03 | 44.75+0.16 | 1.34 +0.07 | 67.76 £0.10 | 2.24 +0.05 | 1.96 + 0.04
03 o o o 4946 046 +£0.03 | 44.75+0.16 | 1.22+0.07 | 70.47 £0.10 | 2.13+0.05 | 2.06 +£ 0.04
-1 -0.5 0 0.5 1

COSY

Average contamination rate (%) for each background samples
Estimated by MC simulation

Normalized background QEC distribution in as a function of cos y
Estimated by using background MC samples

Jul. 23, 2025 17
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QEC analysis
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Jiy QEC @ BESII
J/wX energy weighted angular distribution

§. : Vs=4680 MeV | a— <
S Sideband region _ L i B |
~ 10° Signal region 2(cosy) = 7 f d( Lo J/wX)Z My o(cos y — cosb;),
= ° Sideband subtracted N =
= . :
@ - - 1 :
107 —_. — 7 > J/ywX sample on data
e : > E/M weighted cos y distribution
- Blue: inthe M . - signal region
10 : : :
> Black: in the M/ﬁ/r sideband region after scale
-> Red: Blue - Black
; | | | -> Distributions at other energy points in backup
-1 -0.5 0 0.5 1

COSY
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J/y energy correlator results

1 E;
2(cosy) = z f d(Lojyx) Z My, o(cos y — cos 6;),

S e
S - J/p QEC Vs=4600-4946 MeV S \
- I = f dNJ/ y2 5 o(cos y — cosH)—
2 g — LJ Bipyopu MJ/w &i
£ - T
2 .
AL +——¢ ‘ -> Feed-down background subtracted
: + - Reconstruction efficiency corrected
i -=> Luminosity and BF normalized
102 E —> Combining results from all energy points
- according to their uncertainties in each bin
- -> Error bars: statistical uncertainties
— 1 1 I | | | | I | | | | I 1 1 1 |
10° 05 0 0.5 1 -> Boxes: systematic uncertainties
COSY —> Result at single energy point in backup

Xudong Yu (Peking University) Tau & QCD Group Meeting Jul. 23, 2025 20
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Systematic uncertainties
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J/y QEC @ BESIII

-0.0715039

-0.0834681

PID systematic uncertainty

-0.0841489
-0.0848759

-0.0935939

-0.061234

Tracking & PID
~ 1 ~_
S & —
R i q 0
S i S i
—~ - ~
@ - B _
=~ 05 = i
o - >
4 &
e [ ) B
= - =
2 - 7 _0.05 [—
< 0 tracking systematic uncertainty <
-0.5 — . -
I ~0.1 |-
1 | | | _
-1 -0.5 0 0.5 1 -1

> Reference: DocDB-1283, Study of K~/z™ tracking and PID efficiencies for 8.0 fb- w(3°770) data
> Tracking: 1% for each muon track, refer to DocDB-1283 to study 7~/ K~ pt-dependent tracking efficiency

COSY

1

COSY

- PID: refer to DocDB-1283 to study nt/K* - 75/ K* p-dependent correct-ID and mis-ID probability

-> Estimate the relative difference between alternative QEC result and nominal result bin-by-bin

Xudong Yu (Peking University)

Tau & QCD Group Meeting
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1

0.5

A2(cosy) / o/ (0.20)

-0.5

-1
- Muon Epyc cut

Muon £y - cut & MC model

-0.286964

353292

-0.189211

-0.0126454

-0.0376466
-0.0415958

-0.0970804

-0.199799

MulD Eemc cut systematic uncertainty

0.0100033

-0.00251422

-1

-0.5

0 0.5

% J/w — uTu~ control sample at 3.097 GeV

Selection criteria in the backup

% Reweight MC samples accroding to polar angle-dependent data-MC difference

- MC model

& Vary the cross sections of z7 7~ J/y, K"K~ J/y, KgKg]/l//, ndhy, n'Jlyby £lo
% Vary the cross sections of 7tz (2S), 2’z w(2S), nu(2S) by + 16

Xudong Yu (Peking University)

1

COSY

Tau & QCD Group Meeting

A2(cosy) / o/ (0.20)

0.8

0.6

04

0.2

J/y QEC @ BESIII

« Take quadratic sums of the largest variances from each process as systematic uncertainty

MC model systematic uncertainty
1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1
COSY
Jul. 23, 2025
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Fit

2 i
B -
= i — J/¥X: 2-nd order polynomial — 3-rd order polynomial
8 Mass fit systematic uncertainty
2 I . 3 B — J/YISR: 2-nd order polynomial — 3-rd order polynomial
~0.05 |- s 0§ & =
I . b — Y(2§)X: linear function — 2-nd order polynomial
- 3 = — Y(25)ISR: linear function — 2-nd order polynomial
— — xcJ: Exponential + Gaussian — 3-rd order polynomial + Gaussian
01 =1 o S B ER R S S SRS R T T
-1 0.5 0 0.5 1
COSY

-> Use the alternative fitting model to replace the nominal

=> The resultant difference between the nominal QEC result and the alternative QEC result is taken as the
systematic uncertainty

Xudong Yu (Peking University) Tau & QCD Group Meeting Jul. 23, 2025 24
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Quoted BF & Luminosity

—_ 1 —_ 1
— B — _
N N
e — e —
S S
~ B ~ B
© 08 — . . © 08—
- _ Quoted BF systematic uncertainty ~ B
Vo Vo
x = x =
7 7
S i S i
- 0.6 ~— 0.6
N B N n
< A <

04 | - 04 |

: i g : Luminosity error systematic uncertainty
02 |- £ 02
l l l l P 2 I 2 S
0 ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] 0 ] ] ] ] ] ] ] ] ] ] ] ] ] ]
-1 -0.5 0 0.5 1 -1 -0.5 0 0.5 1
COSX COSX
- Quoted BF

& Varythe BFsof J/w — utu=, w(2S) — J/IyX, w(2S) = atn Jly, w(2S) — Y1 W2S) = ¥ X1 = VW, Yo = vJiwby £1lo

N/

% The quadratic sums of the largest variations from each process are assigned as systematic uncertainty

)

- Luminosity
< Vary the luminosity at each energy point by 1o

\/

% The largest variation is assigned as systematic uncertainty

Xudong Yu (Peking University) Tau & QCD Group Meeting Jul. 23,2025 25



J1y QEC @ BESI
Total systematic uncertainty

~ 2
I~ _
N
o =
A
Z _
D -
S~
~ 13
x -
&
c =
&
N =
2 _
<

1= 3 -

I | =] b R
- 3 | S 5

05 - Total systematic uncertainty §

0 | | | | I | | | | I | | | | I | | | |

-1 -0.35 0 0.5 1

COSY

The total systematic uncertainty is the quadratic sum of the systematic uncertainty from each source

Xudong Yu (Peking University) Tau & QCD Group Meeting Jul. 23,2025 26
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Summary
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Summary

> J/y energy correlator is firstly studied using 4.600~4.946 GeV 6.44 fb-1 data at BESIII

-> Comparing our results with theoretical calculations, our measurement can help to test the NRQCD
calculation and understand hadronization mechanism and strong interaction

-> Memo is ready for your review:
% https://docbes3.ihep.ac.cn/DocDB/0017/001708/001/JpsiQEC_memo_v1.0.pdf

~ =
= -
8 — Jp QEC Vs=4600-4946 MeV
=~ [ T
E o meme N
/;< E \\_\?\__‘_
& L Tl ——
2l B i e Y ——
_ —e— BESIII
1072 i Theo. total
- 3all]
- Theo. S, PRL 133, 191901 (2024)
o [8] [8] .
----- Theo. 'S, +°P, | | \/E=5 GeV ete
10—3 ] 1 1 ] ] 1 1 1 ] L ] L 1 L I L |
-1 -0.5 0 0.5 1
COSY

Thawnks for Your attention!
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Backup
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J/y QEC @ BESIII

Data sample and input BF's

Xudong Yu (Peking University)

Tau & QCD Group Meeting

Jul. 23, 2025

Sample \s MeV) L (pb™') BOSS version
4600 459953 +0.07+0.74 5869 +0.1+3.9
4612  4611.86 +0.12+030 103.65 + 0.05 + 0.55 Decay mode Branching fraction (%)
4626  4628.00 +0.06 +0.32 521.53+0.11 +2.76 7 - 5961 2 0.033
4640 464091 +0.06+0.38 551.65 + 0.12 + 2.92 7.0.6 W= wp T E T
' ' ' ' ' ' e W(2S) — J/uX 61.4 + 0.6
4660 466124 +0.06+029 529.43 +0.12 +2.81 10S) = T 3468 2030
4680 4681.92+0.08+029 1667.39 +0.21 + 8.84 55 5 5 7 < +_0 2 1
4700  4698.82 +0.10 +0.36  535.54 + 0.12 + 2.84 d = YXcl 555 £ 020
4740 473970 +0.20 = 030  163.87 + 0.07 + 0.87 p(25) - }YX c2 310
4750  4750.05+0.12+ 029 366.55+ 0.10 + 1.94 Xt 2 YIY o = 2
4780  4780.54 +0.12+0.30 511.47+0.12 +2.71 07 X2 2 vIIY 19.0£0.5
4840  4843.07 +0.20+031  525.16 + 0.12 + 2.78 - | | | o .
4914 4918.02 + 034 +035 20811 < 0.08 + 1.10 Table 1: Branching fractions of charmonia decays used 1n this analysis.
4946 495093 +0.36 + 0.44  160.37 + 0.07 + 0.85
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J/wX energy weighted angular d
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QEC results at single ener
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JIw — u"u~ control sample

=> Event selection

N/

% The number of good charged tracks equal to 2, and the total charge sum equal to O

< For tag muon, EZM > ().OOl,EZﬂ > <, EZM > L

< For tag muon, the ratio of EMC deposited energy E and MDC momentum P should satisfy E/p < 0.3
% For tag muon, the depth in MUC should be larger than 40 cm

% No good neutral shower is reconstructed
+ The opening angle between two charged tracks should satisfy 6. - > 177°

> Purity: >99.9% in the MC simulation )
- Data-MC difference ep,./epic — 1 g
)

%)ata/ gVIC'l
f

01 — 01 —

0.05 — 0.05 —

11
1

-0.5 0 0.5 -0.5 0 0.5

cosO cosO
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Il QEC @ BESI
STAR I‘ESlﬂtS Dandan Shen’talk at Hot Quarks 2025
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https://indico.cern.ch/event/1467925/contributions/6382861/attachments/3069191/5429395/Final_Dandan_Shen_Jpsi_Energy_Correlator_HotQuark2025.pdf

