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Outline of our Report

e Activities in BESIII by JiHyeok Jeong

— Precise Mass measurement of the E=(E") produced in J /s
—E"E* in the BESIIl experiment

* Activities in Belle (Il) by Eunji Jang
— Status of Belle Il ECLTRG energy calibration and
Lineshape study of the X(3872)

* An Introduction (by Sookyung Choi)
— to Collider experiments and Collaboration

(Belle (II) and BESIII)
— to Examples of Data analysis
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Beijing Electron-Positron Collider Il (BEPCII)

/Center Mass Energy: 2.00~4.95GeV \
2008 - Now (BEPCII)

Lpeak=1.1x1033/cm?s

Reached peak luminosity in Jan 2023

10% above the designed luminosity

Quture Plan of CME: 1.8~5.0GeV /

BESII|
Detector

12/26/23

BEPCII

(Circular part)

Collider based exp. HEP LAB
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BEijing Spectrometer Il (BESII)

Has been 1n full operation since 2008, all subdetectors are in very good status! 2023-10

Total weight 730 ton

About 40,000 readout channels
Data rate: 5kHz, 50Mb/s

Upcoming upgrade Schedules

CGEM (Cylindrical Gas Ele

ctron Multiplier Inner Track
er) for more precise vertex

measurement and complem
entary for MDC inner cells

aging

To increase Luminosity



Motivation

Measure =~ mass precisely

Decay processes

T
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Motivation

The number of J/ events(Data)

Branching
Decay Mode fraction

The probability of this mode

Branching fractions

The number of J/{ events(Data)

we can expect to
3.98x10°%in 101% events



Motivation

Branching
Decay Mode fraction

The probability of this mode

Branching fractions

The number of J/{ events(Data)

we can expect to
3.98x10°%in 101% events



Event generator



Data sets
Signal MC Generic MC

Decay to only set mode Decay to all mode
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Event Selection

Event selection Strategy s
6 Charged tracks
1. Require 6 tracks of final states & total charge = 0. 1

2. Select protons & pions by their momentum.

3. Require a A (anti-A) after reconstuction.

4. Select cosB in range of detector(MDC).

e > N — 5
5. Vertex fitting =, A. / \
6. Do Energy constraints to J/\. e 0



Result of =~ (Signal MC)

=" mass
® Mass window is 0.08GeV/c2.

® PDF is Voigtian (Binned Likelihood)
-Voigtian function is Gaussian@BreitWigner function.

® No Background fitting V(z;o,y) = /w G(z';0)L(z — a’;) da’

® Fitting Parameters L@ =

> # of Events = 12906
» Efficiency ~ 12.9%
< 0.04GeV/c? > Mass = 1.321783 + 0.000014GeV/c?

_ _ » Gaussian’s Sigma = 7.95x104 £2.6x10~
m-=_Is input mass of signal mc :1.32171 GeV

12/26/23 » Breit Wigner’s Width = 1.488x103+3.7x10~ 13
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Result of =* (Signal MC)

=*mass
® Mass window is 0.08GeV/c2.

® PDF is Voigtian (Binned Likelihood)
-Voigtian function is Gaussian@BreitWigner function.

® No Background fitting

® Fitting Parameters

> # of Events = 12870;

» Mass =1.321788 + 0.000014 GeV/c?

» Gaussian’s Sigma = 7.97x104 £2.7x10~

» Breit Wigner’s Width = 1.529x103+3.8x10~

Collider based exp. HEP LAB
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Result of =* (Generic MC)

< 0.04GeV/c?

m-=_Is input mass of generic mc :1.32132 GeV
12/26/23

=~ mass

® Using 16,833,794 J/ Events.

® Mass window is 0.08GeV/c2.

® Signal PDF is Voigtian (Binned Likelihood)

® Background PDF is 2nd Chebyshev

® Fitting Parameters

> # of Events = 3083

> # of Backgrounds = 80

» Mass =1.321342+ 0.000028GeV/c?

» a0=0.92+0.29, a1l =0.36+0.40, a2 = 0.30+0.26,

» Gaussian’s Sigma = 7.61x104 £6.0x10

» Breit Wigner’s Width = 1.439x10-3+9.8x10>

Collider based exp. HEP LAB
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Result of =* (Generic MC)

=" mass

® Using 16,833,794 J/ Events.

® Mass window is 0.08GeV/c2.

® Signal PDF is Voigtian (Binned Likelihood)
® Background PDF is 3rd Chebyshev

® Fitting Parameters

> # of Events = 2990

» # of Backgrounds = 156

» Mass =1.321459+ 0.000029GeV/c?

» a0=0.02+0.17,a1 =-0.447+0.23 a2 = -0.439+£0.18,
a3=0.49+0.18

» Gaussian’s Sigma = 9.23x104 £7.0x10~

» Breit Wigner’s Width = 1.25x103+1.3x10*

Collider based exp. HEP LAB
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Conclusion

Collider based exp. HEP LAB
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Status of Belle Il ECLTRG
energy calibration and
X(3872) lineshape study

Eunji Jang

jej6744@gnu.ac.kr



01. SuperKEKB & Belle Il detector

Belle 1l detector

-

Configuration of the SuperKEKB accelerator

~

7 GeV

\
e

J

* Parameters of the design values of SuperKEKB

ete™ asymmetric collider

LER (e™) : 4 GeV & HER (e~) : 7 GeV for Y(4S) resonance

To improve the precision measurements of Standard Model (SM) parameters
and search for new physics beyond the SM

Plan to accumulate integrated luminosity : 50 ab™!

Target instantaneous luminosity : 8x103> cm™2s~1 (80 ub™1)

(40 times higher than KEKB)

12/26/23 Collider based exp. HEP LAB LER : low-energy accelerator ring / HER : high-energy acceleritdr ring



Backward endcap

GeV

12/26/23

Belle Il detector

Barrel Forward endcap

GeV

Oskar Hartbrich, 2020 Belle Il Summer Workshop

Collider based exp. HEP LAB

Purpose:

Highly efficient particle identification (PID)
Precise measurements of photon energy and
direction

Cover (almost) the full solid angle

Fast and efficient trigger system

21



02. ECLTRG energy calibration

e Motivation :

Stable operation

Reliable trigger signals and Improving the trigger efficiency

More precise Luminosity Online Monitor (LOM)

ShaperDSP(576)
TOP VIF )
Backward Barrel Forward Sl ow-S ha ping
Belle Il p— Sienal(0.5
. . ignal(0.5us)
Super conducting coil .- 1
g— .G Shaping time
E—
ol =
E ——
acs QC2RE - % %
: — Fast-shaping
== S . 30cm _
H (16.1X,) Signal(0.2us)
BT  rttn)

Shaper Digital Signal Processing
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Attenuator coefficient and gain

e : TC energy (ADC) from ECLTRG data
E : ECL Xtal energy in TC (GeV) from ECL data
5.25 : ADC to energy conversion factor (MeV/ADC)

1 TC (16 ECL Cells) Energy | | £ : Gain ratio = new gain / old gain
Gain ratio n :Index of TC ID (total 576)
deposited
P { i,j : Index for xtal(cell) ID ina TC (~16 cells in 1 TC)
" E 5.25 * e"EM = E E B;EI'E]

- The calibration constants(f) can be obtained from this

n n J equation which is extracted by minimizing y? function,
f(e™Ela,B) = Yn(ae™ — X BET)? .
- TC ener Cell ener
— 1 Cell gy gy Attenuator gain curve

gain

—_

1||II|lIIllllllllllllllllllllll-’_'_

0.9
0.8

0.7

Gain ratio (8) = gain °e
0.5

..........

* Continuous gain by calculating matrix (above eqation) 0.4F
. . . - I - R T
* Discrete gain by matching attenuator coefficient coefficient
This discrete gain (as attenuator coefficient) is stored in the ShaperDSP(potentiometer). 470
1+
2500 (1 - %) + 240
Gain =
12/26/23 Collider based exp. HEP LAB am 470 ,
1+7705




ECLTC (E) GeV

Continuous gain vs discrete gain

Our purpose for proper calibration :

It is to reduce the high attenuator gain ‘exceeding 1’ by doubling the gain of the jumper.

ECLTRG TC(E) vs ECL TC(E) ECLTRG TC(E) vs ECL TC(E)
>
(]
O
)
(@]
|_
|
O 2
L

Discrete gain Continuous gain

(Gain applied to hardware) (ideal gain)

ECLTRG TC (E) ADC ECLTRG TC (E) ADC



Jumper-setting change work

Continuous Gain (log-scale)

T |I|I|I|

Entries

LI IIIIIII

10

T IIIIIIII

s

Entries
Mean

8736
0.6599

Std Dev  0.09265

12/26/23

° T

Reference data : Physics run exp24, 2/fb

The gain must be moved to a value less than 1 for correct calibration.
We thought it would be good to change the jumper settings for the
channel that is likely to be a bad channel (>=0.9).

Coefficient 63, 62 (for continuous gain >=0.9)
Jumper setting were changed by doubling gain.
* Total channel’s number : 144 /8736

(barrel 76 / forward 27 / backward 41)

* The number of channels for continuous gain >=1 is 46.

Collider based exp. HEP LAB
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Slope range selection

Raw data distribution plot with ECL vs ECLTRG TC energy

e Used data : cosmic 1h (3600k events)
* Use of attenuator coefficient obtained from cosmic run
e Calibration range:

[Jumper changed channels] 2.5-6.5 MeV/ADC

+ [Normal channels] 4.5-6.5 MeV/ADC

2.5 MeV/ADC

Collider based exp. HEP LAB 26



2D ECL:TRG [before]

U p d ad te d Cd I i b Fa t i on resu ItS « Gain(continuous) above 0.9 channels show only 8.

10
2 160
o
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5 H
_trg vs ecl
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GeV

2D ECL:TRG [after]

10 x10
9 140
8
120
7
o 100
5 TC E_trg_cor float vs ecl
4 | Entries 7132835
Mean x 34.25
Bl ol A5~ ahhhir A R My Mean y 0.18
2 .| stdDevx 2874
f : : Std Devy 0.1494
Ll =i’ SEER R LR - =l x2/ndf 6.837e+06 / 7650
P =~ I PRI PP IPRPRPIN B R 0.005222 + 2.501e-06
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ADC
[normal ch] before[red] vs after[blue] distribution
10°
10°
104 ................................
3 hpmccccschecscsscshoccccsccfoccendeciecdheccafoncccncnfescnnnns
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Entries 6027836
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i
04 0.4

(4)

The projection plot : the energy distribution based on slope 5.25 MeV/ADC.
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Attenuator coefficient

* [t shifted toward a relatively low coefficient or gain.

Continuous gain

10° = Entries 6624 E Entries 6624
= Mean 54.65 C Mean 0.6386
r Std Dev 4.256 = Std Dev  0.08047
- - |
— 1
10% = !
10° = = i
= = 1
- = 1
F C !
. L :
. fter changing jumper setting] 5
g :
= [~ 1
- ~ 1
i I :
1= H 1= :
E. TR B .H L |H Pl v by v v by gy 1y E PR R T SR 1 i H
0 10 20 30 40 50 60 0 0.2 1
VS
Attenuator coefficient
10° = s‘r:;i:s 585723 10° Entries 8736
Std Dev 3.753 Sxioy 000088
107 = 10°E
- [Before changlngjumpwe
10 =—
- i
e !
1= =
5....m...|....|.HH.|...‘|....\‘ :‘..I...I...I“I...; 'HHH"
0 20 30 20 50 60 0 02 0.4 0.6 08 1 1.2 1.4
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03. X(3872) lineshape

Motivation

Flatte model and pole search

In Belle (B2BIl)

Signal MC samples for X(3872) to J /Y m¥m™
Generic MC samples for X(3872) to J /Y n¥m~

» Study of ‘Flatte model and pole search’ in Belle(B2BII)

12/26/23

Collider based exp. HEP LAB

B > X(3872)K
> J/Yyrntn K
s>utu (ete)mn K

28
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Motivation

X(3872) is exotic structure, and the structure of the state is uncertain.

Measurement of the lineshape in various decay modes

may help to discriminate between different options for the structure.
- Two models are studied in the decay to | /Y~

: Breit-Wigner and Flatte-inspired parametrization (Flatte model).

When using Breit-Wiger pdf, the lineshape of X(3872) is not correctly described near D%* D*%% threshold.

The Breit-Wigner model is defined as an explicit expression for the energy-dependent partial width.
The Flatte model is a function generated by considering the coupled channel effects and

It is expected to obtain the accurate information for the X(3872).

we aim to provide more information on the lineshape in X(3872) > J /Yyt n~.

Collider based exp. HEP LAB

LHCb

D% D* threshold
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A candidate for an exotic structure, X(3872)

Mass of X(3872)

(Mpo + M peo = 3871.69 + 0.11 MeV)

X(3872) :
. Charmoniume-like state
¢ Quantum number : JP¢ = 1*+
. Various interpretations (proposed):
. admixture of a molecular state
. pure charmonium resonance
. tetraquark
* acuspatthe D°D*? threshold

. The structure of the state is uncertain.

Citation: R.L. &\lfylﬁaa/zeg al. (Particle Data Group), Prog.Theor.Exp.Phys. 2022, 083C01 (2022)

Collider based exp. HEP LAB

Width of X(3872)

LHCb

D° D*9 threshold

30



Event selection and cuts

Kid , ttid Prob(k:pi)>0.5 ?K:m
prob(3,-1,5) > 0.99 cut for electron veto for mid
pid likelihood > 0.1 && Chi2 >0
eid prob(3,-1,5) > 0.1
dr,dz |dr| < 1cm && |dz| < 4cm
Gamma ECL region : 12°<0<32°, 32°< 68<130°, 130°< 6<154°
Radiative E, threshold 0.2 GeV,
photon Angle between the cone and the track is 2°
My, M. > 5.2 GeV
AE |AE| < 0.2 GeV
cos0y, |cosfy, | <0.8
R2 R2<0.4
(reduced Fox-Wolfram R2, defined as ratio of
the i-th to the 0-th order Fox Wolfram moments.)
BCS x? for My, + AE + 1 vertex fit
/26123

B — X(3872)K
> J/Yyntn K
> utu (efe)mwtn K

Event selection (B2BII)

Kid , ttid Lkpi>0.5 ?K:m
elDBelle < 0.01 (for electron veto at mid )
pid mulDBelle > 0.1
eid elDBelle > 0.1
correctBremsBelle for radiative photon
dr, dz |dr| < 1cm && |dz| < 4cm
Radiative E, threshold 1.0 GeV,
photon Angle between the cone and the track is 0.05 rad
My, Mp. >5.2 GeV
AE |AE| < 0.2 GeV
cos0y, |cos6y, | <0.8
R2 R2<0.4
BCS Treefit (vertex fit) for each particles
J /Y mass '3.05 < InvM J/y < 3.15’ (for reconstruction)
X mass '3.8<InvM X < 3.92'
31




Voigtian = Gaussian @ Breit-Wigner

12/26/23

Signal IVIC

X(3872)

Belle

120443 3.8717

B - X(3872)K
- J/yrn K

> utu (ete)nwtn K

B2BlII

X(3872) in Belle

X(3872) in B2BII

Truth X (Belle)

Truth X (B2BII)

Mean

Sigma

Width
Nsignal

NBkg

3.871227 + 0.000041

0.001517 + 0.000083

0.00212 + 0.00015

4176 = 70

77128

3.871214 + 0.000042

0.00109 + 0.00010

0.00224 + 0.00016

3043 + 60

88 + 25

3.871228 + 0.000041

0.001684 + 0.000073

0.00173 + 0.00012

4059 * 65

11+ 14

3.871216 + 0.000042

0.001231 + 0.000083

0.00196 + 0.00012

2980 + 55

1.0+ 6.6

Collider based exp. HEP LAB
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X(3872)

Belle

120443 3.8717

B > X(3872)K
- J/YyrntnTK

> utu (ete)nwtn K

B2BlII

X(3872) in Belle

X(3872) in B2BII

Truth X (Belle)

Truth X (B2BII)

Mean

Sigma

Width
Nsignal

NBkg

3.871333 + 0.000058

0.00130 + 0.00019

0.00248 + 0.00043

3889 + 142

13433 + 172

3.871203 £+ 0.000044

0.00123 + 0.00013

0.00164 + 0.00031

4333 + 139

16649 + 178

3.871244 + 0.000041

0.001628 + 0.000070

0.00156 + 0.00012

3538 + 61

25+ 15

3.871181 + 0.000033

0.001114 + 0.000068

0.00198 + 0.00011

4389 + 69

57 + 20

Collider based exp. HEP LAB
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Flatte model with LHCb results .

X(3872) to J /Y mTm~decay mode in inclusive b-hadron decays PRD 80, 074004 (2009)
Results of Flatte model

In the J /Yt~ channel the X(3872) lineshape as a function of the energy with respect to the D°D*? threshold,

E =myyp+n- — (Mpo + mpu0), can be written as

dr(J/ymtn™) Ip(E)
dE’z’ |D(E)|?

- \ Mass and width :
-~
-~

-~ . . . . . 4o - 0 Get the value
* I,(E) : contribution J /¥~ channel to the the width of X(3872) * Partial widthsfor J/Y n™n~ and J/Y n ™ m by fitting with
e Energy parameter E; = my — (myo + mp=0) , BW function
! ’ Y Y _ ¢ (M®-myyam’ a(m'E)I, 0y b —
* Mass = - L(E)=f, ], — , (p"> 1)
parameter mg = Mmpo+ Mo+ M0 My 21 (m/—m,)*+ 2
4
*  Effective coupling constant for X(3872) andD°D*? threshold, g
M(E)- dm'’ "E)ly, _
* Relative momenta of the decay products I,(E)=f, fgm( el ::t a(m’E) 2 J(w -t )
T (m,_mw)2+Tw
ki =2E, ky =/ 2u(E —9)
isospin splitting btw the 2 channels 6 = 8.2MeV, . [MZ(E)—(m’+m1/w)2]["”2(E)—(m'—ml/w)z]
q(m',E) = W12 ()
. mDomD*o — mD+mD*_
#1 o mD0+mD*0 ! 'uZ mD++mD*_

M(E) = E + (mpo + my+0), f, and f,, : effective couplings

Specified free parameters : g, f,, f,, Iy and optional (?) parameter m, Unknown channel width T,
12/26/23 Collider based exp. HEP LAB 34



Flatte model (coupled channels analysis) and pole

dRy/ymn)  Lp(E)
dE ID(E)|?

D(E) = E—E; += [g (ky + k) +I,(E) + [,(E) + ],

E=my,,+,- — (Mpo + my.0)

12/26/23

Er = my — (mpo + mpeo) mo = Mpo+ Mpo+ M0

ki =\2E, ky =2u(E —=9),

8 = (mp+ + mp=-) — (Mpo + Mmp«o)

‘u _ mDomD*o Il — mD+mD*—
1 Mmpo+Mpso 2 My 4 +Mpe—
M(E)dm'  q(m'E)I, 0, 4. —
= -
(m'=mp)"+—+
4
For Intermediate resonances
M(E)dm' q(m'E)r,

(w - ntn 0

IL,(E) = fo men

2
T'w
4

2T
(m'-my)2%+

. [MZ(E)—(m’+m]/¢)2][M2(E)—(m’—m]/w)z]
q(m’,E) z\/ 4MZ2(E)

M(E)=E + (mDo + mD*o)

Collider based exp.

search

R. Aaij et al., PRD 102, 092005 (2020)

I mo(MeV) — 3864.5

Par. name values Par. name values
g 0.108 o 1.8 %1073
fo 0.01
Ef(MeV) —-7.2 Ih(MeV) 1.4
d(MeV) 8.2 I,(MeV) 149.1
mpo(MeV) 1864.84 [,(MeV) 8.68
mp-o(MeV) 2006.85 m;,,(MeV) 3096.9
mp+(MeV) 1869.66 m,(MeV) 134.9768
mp« (MeV) 2010.26 pu,(MeV) 966.62
m,(MeV) 77526  p,(MeV) 968.70
my,(MeV)  782.66

HEP LAB

(Mpo + M 5.0 = 3871.69 + 0.11 MeV)
35



Flatte model and pole search

LHCb

Branch cut

D°D*° coupling =0

M —
| | J/ymtm 0.060 - 0.125i (MeV)

=FE + (mDo + mD*O)

Reproduction of LHCb results
=0.06 + 3871.69

= 3871.75 MeV GRPF: Global complex Roots and Poles Finding
12/26/23 Collider based exp. HEP LAB algorithmhttps://github.com/PioKow/GRPF 36
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Flatte model fitting and pole search

Meson

Belle
Signal MC

B > X(3872)K
- J/YyrtnK

X(3872) 120443 3.8717 _ _ _
> utu (ete)wtn K
Be”e M]/II)TI+1I_ =E+ (mDO + mD*O)
Generic MC

0.4334 1+ 0.653i (MeV)

0.4334 - 0.653i (MeV)

flatte

Signal MC(Belle)

Generic MC(Belle)

FWHM

Myt -

3.8645
0.00001 £+ 0.00011
0.1010 + 0.0017
0.00010 +0.00097
0.3902 + 0.0093
0.000014

3872.123

3.8645
0.00474 £+ 0.00032
0.107 £ 0.015
0.0189 £+ 0.0099
0.1736 £ 0.0097
0.011151

3872.881

M; et -

= 3871.69 + 0.433
= 3872.123 (MeV)

37
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Collider based HEP Lab and research activities

 Current Members
— Full-time (JiHyeok Jeong(M2), Eunji Jang(g+) and Dr. Sookyung Choi)
— Part-time (Jaekeum Lee(g+))

— Consultant & Part-time member (Dr. Stephen Olsen)
— Future members will arrive soon

* Participating Experiments : Belle(ll) and BESII|
— Physics interests

* Hyperon physics (ex, Searching for CPV parameters in Hyperon (Baryon), etc)
* XYZ physics
e Activities at CAU-HEP Center this year

— JiHyeok Jeong : Master Thesis : “Precise Mass measurement of the 2= (E%) pro
duced in J/PY—E"ET in the BESIII experiment” and Journal Club presentation.

— Eunji Jang : ECLTRG energy calibration and Lineshape study of the X(3872)
— Sookyung Choi : Summer school Lecturer

Reviewer of many drafts prepared for the Journal publication.

Collider based exp. HEP LAB
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Belle Il Collaboration

: ST
~ Swedon
!

Collider based exp. HEP LAB
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Collider based exp. HEP LAB

Provided by prof. YangSoo Kim
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Achievements of Belle in 2023

Collider based exp. HEP LAB
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Achievements of Belle Il in 2023

Collider based exp. HEP LAB
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Collider based exp. HEP LAB

of Geosciences
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Achievements of BESIII in 2023

555 papers submitted, 514 published
during 2010 — 2023 Dec 08

Submitted more than 83 papers
(including15 PRL) this year

The 100%™ PRL paper accepted on Nov. 30

Collider based exp. HEP LAB
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Collider based exp. HEP LAB

Upgrade Schedules
CGEM (Cylindrical Gas Ele
ctron Multiplier Inner Track
er) for more precise vertex
measurement and complem
entary for MDC inner cells

aging
To increase Luminosity

46



Rich Physics at T - charm Energy Region

oleTe™ — J/1) = 3400nb a(i:“e— —5 1(3686)) = 600nb

|

Hadron (Hyperon, Light hadron spectroscopy XYZ states
Center Mass Energy: 2.00~4.2SGeV ] Baryon) Form Factors  Gluonic and exotic states Charm Mesons
Future Plan of CME: 1.8~5.2(?)GeV R values and QCD Physics with t lepton Charm baryons
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BESIII Data Sets

We will collect about 20 fb™* on the ¥(3770) before 2024. Data sets collected so far include

* 10 x 10° J/Ap events

o 2.7 x10% Y(2S) events

e 17 fbt y(3770)

* Very efficient at producing 1 states

* Scan data between 2.0 and 3.08 GeV,
and above 3. 74 GeV

e Large datasets for XYZ studies:
Scan with >500 pb-1 per energy point
The spacing of scan data is 10-20MeV

~130 energy points (Total >47 /fb)

Future Plan: 1.8 — 5.2(?) GeV

o Meson and Baryon pairs productions near thresholds: Form-factors in the time-like productions, precision branching fractions, relative phase.

o Hyperon and Charmed baryon Spin polarization in productions
14262P violation with quantum-entangled pair productions @fllyperesriscand hatfed baryon 48



BEPCII / BESIII (record)

12/2

6/23
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BESIII Advantages: Unique Data near to the thresholds

Excellent Resolution
Beam-constraint A, mass
e Known initial 4-momentum

* Known beam energy and pair production o+, — - Aj Ac_
* Decay with neutron & m°
* Decay with invisibles: neutrinos

* Missing mass and missing energy

Double Tag
Neutrino reconstruction
in At 2 Aetv,
é @')
Single Tag

12/26/23 Collider based exp. HEP LAB Umiss(GeV) 50



The First measurement of
Hyperon-Nucleon Interaction in Collider

Schematic Diagram
Beam Pipe (unit: cm)

as a target material

12/26/23 Collider based exp. HEP LAB
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12/26/23

H-dibaryon ?
No evidence at current data

Signal side
S
Neutron is a component of
in the BP
Produced at
Tag side M( E0) is also a recoiling mass of the =°

Collider based exp. HEP LAB
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Hyperon-Nucleon Interaction

Collider based exp. HEP LAB
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Provided by prof. M.J.Lee
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Provided by prof. M.J.Lee
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Thank You
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BACKUP

Collider based exp. HEP LAB
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More and more J/{ needed

* Current technology “Topup” x 2 +
10 billion J/ (4 million hyperons) 9 * Improved technology “monochromatic collision” x 10 +
* Someday with new facility (J/{ factory) x 100

X.G. He et al. Sci.Bull. 67 (2022) 1840-1843: ‘

1013 J/P per year

3

* Billions of hyperons pairs produced
* Billion of hyperon pairs reconstructed
« CPV:10* -- 10°

<

Challenge to the Standard Model

12/26/23 Collider based exp. HEP LAB 61



Summary and Our Activities

* Huge data set including 10B J/psi events is still remained with undiscovered physics.

e BESIII is Extended for 10 more years, and Modest upgrades on both BEPCII and BESIII a
re on-going.

* Long-term Proposal : a huge e+e- collider(CEPC), Super tau-charm factory

at Hefei in Central China being proposed by university groups



VXD (Vertex Detector) Ib detector—: VXD

VXD is comprised of Silicon Pixel Detector (PXD) and Silicon Vertex Detector (SVD).

VXD provides the precise measurement of the primary and secondary vertices of short-lived particles.

2 layers of pixelated sensors of the DEPFET in PXD.

4 layers of double-sided silicon strips, DSSD in SVD.

The main purpose of the SVD, together with the PXD and CDC is to measure the two B decay vertices for the measurement of mixing-

induced CP asymmetry. In addition, the SVD measures vertex information in other decay channels involving

D-meson and 7-lepton decays.

12/26/23 Collider based exp. HEP LAB 63




CDC (Central Drift C-Hamber)- - ector: CDC

/

\

_J
[

Charged tracks reconstruction and precise momentum measurement.

Particle identification using dE/dx information (measurements of energy loss within its gas volume).
Charged particles ionize the gas (He:C2H6) along their flight path, giving up a small amount of kinetic
energy (few keV/cm).

56 layers, arranged in 9 Super Layers (SL) with axial and stereo Layer.

12/26/23 Collider based exp. HEP LAB
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ARICH (Aerogel Ring Imaging Cherenkov Counter)

The proximity focusing RICH detector with aerogel (ARICH), for the PID in the forward endcap.
ARICH has been designed to separate kaons from pions over most of their momentum spectrum and to

provide discrimination between pions, muons and electrons below 1 GeV/c.

12/26/23 Collider based exp. HEP LAB
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TOP (Time of Propagation) letector - TOP

(Quartz radiator)

To improve the K/m separation capability (PID in Barrel).
The time of propagation of the Cherenkov photons internally reflected inside a quartz radiator is measure.

16 TOP modules are arranged in a barrel shaped array with inner radius ~ 1.2m.

12/26/23 Collider based exp. HEP LAB
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ECL(EIectromaénetic Célorimeter) L ECL

detection of photons with high efficiency

precise determination of the photon energy (20 MeV ~ 4 GeV) and angular coordinates (12.4°< 6 <155.1°)
electron identification

generation of the proper signal for trigger

on-line and off-line luminosity measurement.

12/26/23 Collider based exp. HEP LAB
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KLM (K-long and Muon Detector) - tor : KLM

Belle Il solenoid has a large iron return yoke to catch magnetic field outside of the “inner volume”

Muons in Belle Il momentum region are almost perfect minimum ionising particles (MIPs).

K} can shower and deposit their energy in the return yoke.

12/26/23 Collider based exp. HEP LAB
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315t Lepton Photon Conference 2023
Chang-Zheng Yuan, IHEP, Beijing

|Kz| — K4
«—— K| + [K;]

12/26/23 Collider based exp. HEP LAB 69
Z is the probability of finding a compact component in the wave function.



B* > X(3872)K*

D*O N Doy

B% - X(3872)K°

12/26/23

315t Lepton Photon Conference 2023

Chang-Zheng Yuan, IHEP, Beijing

D*0 - pOr0

D*O N DO)/

Collider based exp. HEP LAB

B - X(3872)(- D° D*O)K

2 decay modes for D*° —» D% and D°r®

6 decay modes for D°:
D° - K rt, K ntn®, K ntnnt,

Kontn~, Kdntn n® K'K~

D*® - DOx°

g >0.075 at 90% credibility
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