Collaboration

celand 5, o

Finland Russia
Nomway

Canada

Q 0 I . VI
Pt .":m irnark ’ -
Ireland ° :%my Poland Belarus

Ukraine 9
ooﬂﬂ" Kazakhstan
frsce Romanis Meongalia
9

Spain Uzbekistan ygyzstan 5 . S e o 9 .
Greece 2 of Ja W United States C M
Portugal Turkey Turkmenistan 9 ‘ \ 9 J.on > « tac g o
o China o South Korea 2 . »
Syria i " ks !
Tiisle Afghaciston 9 0 v ) A2 4
Iraq \J North
Marocco fran - Nortl
tatin ° WY ot e 5o Pacif
Algena Nepal cear

Libya Egypt Q
Western 9
Sahwrs

Saudi Asabia

Julf ot
Y Mt
India Myanmar o Cube
[ {Burma) = " Puerte Rico
Mauritania Mall N it
iger b
o Chad Sudan Yemen o . Thalgrd Kiss AR Sumernala 5
Birkin it e \aLian Sea e s Vietnam Philippines Ncwagw
50 L
2 S Ethiopta s Veneruela
y Shiid South Sudan P sceadive fog Calomb
Somatia Malaysia la
: { Kenya -
Gt
- DRC Indonasia Ecuada
Tanzania
o Peru
™ B
Zambia -\ sozambique
Balivid
Namibia Zimbabwe TR
Shtiveans Madagascar ir An

INFN INFN INFN INFN

FERRARA -~ PERUGIA TORINO 15 countries, 72

Istituto Nazionale di Fisica Nucleare Istituto Nazionale di Fisica Nucleare Istituto Nazionale di Fisica Nucleare

Sezione di Ferrara Laboratori Nazionali di Frascati ~ Sezione di Torino i N st i t u t i O N s
' BESIII Italian Collaboration ~600 members

9
@0RE F°

'
UsTous

~45 researchers

MGreco-ESPP-October17th-INFN TORINO



o/setup/BES.liferate.

2023/01/07 18:18:47

Luminosity 10,50 E32/cm”2/s
e+ e-

| ey 18935  1.8935

corent 88564 843.00

R 1.61 1.94
e 0.00 0.00

BEIjing

Total weight 750 tonnes, ~40,000 readout channels, Data rate: 5 kHz, 50 Mb/s
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M. Ablikim et al 2010 NIM A 614-210
M. Ablikim et al 2020 Chinese Phys. C 44 040001

8,=14cm-17cm

dE/VE (1 GeV) = 2.5 %

ot (barrel) = 70 ps
ot (endcap) = 60 ps

ox (1 GeV/c) ~ 130 um
dp/p (1 GeV/c) =0.5 %

1T magnetic field

Spectrometer (BESTH )


https://doi.org/10.1016/j.nima.2009.12.050
https://iopscience.iop.org/article/10.1088/1674-1137/44/4/040001
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BES]]I physics program datasets

Data sets collected so far include
» 10 B ]/ events
> 2.7 x 10° Y(25) events
> 16 fb1(3770)
» Scan data between
2.0 and 3.08 GeV,
and above 3.74 GeV
» Large datasets for XYZ studies:
scan with >500 pb™ per energy point
10 — 20 MeV apart

» Entangled hadron pair-productions
near thresholds:
form-factors, relative phase, polarization

and CP violation.

R

10

10

2

Totally about 48 fb! integrated luminosity from 2.0-4.95 GeV

2.175: 108 pb~1

data below open-charm threshold

2.23~3.67 GeV: 14 points ~110 pb~!
2.00~3.08 GeV: 21 points ~550 pb~1

Low energies can be accessed via ISR technique

2.5

0.5 1 1.5 2
| — ' |

J/ P (2S) p.| 4.23+4.26:1.0

:10B . 9 fb?
| I | | wes:27x10° | aviy0sn |
- w a0 || | 4.36 —]

| ¥@3770):20 b1 oo ﬁ;ﬁi‘ A 0.5 fb~1 4.42
| o I ,TM\I%&%F A 1.0 fb
w 4.18:~3 b~ [+ %) 1
I_ b Y 4.60-4.95 8

- 1 ~6.3 fb~in total ||

R scan data above open-charm threshold

3.85~4.59 GeV: 104 points, ~800 pb~1

4.5

Hadron structure & dynamics in the non-perturbative QCD regime

BESIII is playing an important role in charmed flavor and hadron physics
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Peak luminosity (cm
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v Phase I: @ 2.35GeV, Luminosity tripled to 11x10%2cm2s™?

4
v" Phase II: Push higher energy, 2.47GeV>>2.80GeV
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BESIII white paper: Future Physics Program

Table 7.1. List of data samples collected by BESIIVBEPCII up to 2019, and the proposed samples for the remainder of the physics program. The nght-
most column shows the number of required data taking days with the current (7c) and upgraded () machine. The machine upgrades include top-up
implementation and beam current increase.

Energy Physics motivations Current data Expected final data Tc/Tu
1.5-20GeV R values Nucleon cross-sections N/A 0.1fb" (fine scan) 60/50 days
2.0-31GeV R values Cross-sections Fine scan (20 energy points)  Complete scan (additional points)  250/180 days
Ji peak Light hadron & Glueball 7/ decays 32 b (10 billion) 3.2/ (10 billion) N/A
wi(3686) peak Light hadron & Glueball Charmonium decays 0.67 £ (0.45 billion) 45 fo (3.0 billion) 150/90 days
@(3770) peak 0P/ D* decays 2960 2008 6107360 days
38-46GeV R values xy7 /Open charm Fine scan (105 energy points) No requirement N/A
4180 GeV D, decay xyz/Open charm 327 6 b 140/50 days
40-46Gey XYZ/Opencharm Higher charmonia cross-sections 16.0 fb " at different 5 30 fb " at different 3 T70/310 days
4.6-49 GeV Charmed baryon/YJ¥Z cross-sections 0.56 fb ' at4.6 GeV 15fb™" at different \¥ 1490/600 days
474 GeV ¥+ A= cross-section N/A 1.0 b~ 100/40 days ) )
491 GeV X, £, cross-section N/A 108" nosods  POtential physics:
495 GeV Z. decays N/A 1.0 fo” 130/50 days

v’ Cover energy up to 5.6 GeV

v’ Deeper studies of the XYZ states

v’ Study the ground-state charmed
baryons

v’ Provide information on charm-

arXiv:1912.05983 : Chin.Phys. C44 (2020) no.4, 040001 quork frogmentotion function



—— 3-loop pQCD
KEDR new scan
BES

CLEO

Crystal Ball

+4++4
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|

- Ml ' |I Few data and potential physics for XYZ and charmed baryons
2.0 4.0 4.5 5.0 5.5 6.0 6.5 7.0
Vs (GeV)
* KEDR new scan points positions are fixed at pQCD predictions Potential physics:

Expected total uncertainty is about 3 % (systematic uncertainty about 2.5%)

v’ Cover energy up to 5.6 GeV

v’ Deeper studies of the XYZ states

v’ Study the ground-state charmed
baryons

v’ Provide information on charm-
arXiv:1912.05983 : Chin.Phys. C44 (2020) no.4, 040001

quark fragmentation function



Operation in 1T magnetic field

O, ~ 130 um
0,<1mm

cspt/pt ~0.5% @ 1 GeV/c

Material budget ~1.5% X

High rate capability: 10% Hz/cm?

CYLINDRICAL GEM-INNER TRACKER

\nductio,

— —
P T, T
2mm "\ & /’(ta“SfeF 7~ \ o
P ———— N GEM3
2mm\ /,onvers’.o\. \ GEM2
2mm™\* CPgdrifs°? N GEMM

5 mn\ / \
cathode

Ar — iC4H10 (90% —10%)
HV 280/280/275 V
E field 1.5/3/3/5 kV/cm

Inner MDC tracking performance

Low spatial charge

high rate capability (at least 10° Hz/cm?)
fast response

light support frame

low aging

better z resolution (~ 350 pm)

better secondary vertex reconstruction

|. Balossino et al. Symmetry 2022, 14(5), 905


https://doi.org/10.3390/sym14050905
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