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Personal Introduction

» Basic situation
COOName: Bo Wang (F18)
CIStudent ID: SA21004022
CMajor: Particle and Nuclear Physics

—+/ \/_

OSupervisor: Haiping Peng(& 83 )

»Education
[02017-2021: Bachelor of Physics at Sichuan University
[12021-now: Master student in Particle and Nuclear Physics at USTC
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Personal Introduction
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Research Situation
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BESIII
detector
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Double ring: e* and e~
Circumference: 237.53m
Cross angle: 2 X 11 mrad
E . =2.0-4.6 GeV (2.0-4.95 GeV since 2019)
Peak luminosity: 1.1 x 1033cm™%s~1@y(3770)

Electromagnetic
Calorimeter

CsI(Tl): L=28 cm
Barrel 0=2.5%
Endcap 0;=5.0%

Main Drift Chamber
Small cell, 43 layer
Oxy=130 um
dE/dx~6%
0,/p=0.5% at 1 GeV
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Muon Counter
RPC

Barrel: 9 layers
Endcap: 8 layers
Ospatial: .48 cm

THE

Plastic scintillator
or(barrel): 80 ps
or(endcap): 110 ps
(update to 65 ps

| with MRPC)




Search for J /1 — yD°/D° on BESIII Motivation

» In the standard model (SM), due to Y
Glashow-1liopoulos-Maiani (GIM) E,EN
mechanism, flavor changing neutral currents ¢ Lol ¢
(FCNC) is forbidden at the tree level but can 'V S D°
occur at the loop level.

»FCNC process Is a good probe for New Y
Physics beyond SM. d,sm*"

»10 billion J /1 data with clean environment ~ ¢— il u_

. . .. |} D
provides an exceptional condition to study T ¢ c
FCNC process.
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Analysis Strategy

_ D°/ D°
> The signal is reconstructed by a D°/D® from D
tag channels and a photon. /
»Blind analysis strategy Is adopted to avoid bias by ]/
only using total mclusn-/e MC and part of _the data. %
» Reconstructed D mass is used to extract signal. ot o
» The upper limit will be given if no obvious signal
Is found.
» Lots of kinds of background 14
OAlternative kinematic fit for K /m misidentification
OMass window for K¢ , w and K decay DO = K—mt+c.c.
OTMVA method for K;? background DO — K-+l

OFE /P for e misidentification D° - K~ mtntm+c.c.
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Result

»No obvious signal is observed.

5 1f
»Bayes Method is used to calculate the upper limit Eo-sf
> Likelihood of three channels with systematic § l
uncertainty is combined to get the upper limit at L
90%C.L. 202,
: T4 0/NnoO -7 0(; 1 2 3215 6 7 8
» The upper limit: Br(J/y — yD"/D") < 3.04 X 10 o A0
il o il 13 sl 1 1 1
2¢] I FT R 2f b [ ’
o > (Ges\/lcz) o bGeV!cz ' M,(GeV/c?)
(a) D — KJT (b) D — Knn (c)D — Knnn
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Prospect

» The upper limit of branching fraction measurement and systematic uncertainty
analysis have already been completed.

» This work has been reported at BESIII Physics & Software workshop and New
Physics Group.

» The memo is prepared and being reviewed by supervisor and the next step Is
reviewed by collaboration.

Search for J/p — yD Besm Memo version 1.0

Speaker: Bo Wang (University of Science and Technology of China)

JpsigD update.pdf (_5) Video

BESIII Analysis Memo

Search for J/p — yD DocDB-XXX
Speaker: Bo Wang (University of Science and Technology of China)

BAM-XXX
JpsigD.pdf ¢ Video

April 22, 2023

— 3:40 PM Searching for FCNC process J/psi to gammaD0 Search for J/W N ‘}/DO/DO at BESIII
Speaker: {& F (University of Science and Technology of China)
Bo Wang*®, Huangchao Shi*®, and Yingchun Zhu*®, and Haiping Peng*®

JpsigD.pdf
*University of Science and Technology of China
bState Key of Particle Detection and Electronics
“Institute of High Energy Physics, CAS
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Study of K efficiency in 1(3770) data on BESIII

>BESIII Collaboration has taken 5fb~* new

data sample (round15) at ¢(3770) in 2021. "o KTt D > Kdm*m +c.c.

: : : D° - K~ mtmd D O+c.c.
> A service work for charm physics analysis. DT ee | B et e
D° - K~mtntm +c.c. D° - K2n%+c.c.
_1 _ D" - K~m*m*++c.c. D~ - Kdn +c.c.
»All8fb~" (37 7(()))_gata is uied. T D & KOn-mscc.
» Control sample: D”D™ and D™D~ sample At T
»Double-tag and missing Ky method W o E - T S
>Vertex fit and second vertex fit select find and €2 T N ==
not find sample . o
= = %1 015 02 0.25 01.3 035 04 %.1 0,‘15 2){20\‘25 \7(;?3»—0';5“&4
» Simultaneous fit Vel G Vel
ORatio of K¢ » 't~ and K —» n%7%: Fixed by gt .
inclusive MC S
ORatio of K and K: Corrected by PDG and floated g o
with a constrain.

Q17015 02 025 03 035 04 971 015 02 025 03 035 04
M2 . (GeV/c) M2 (GeV/c)

miss!
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Result and Prospect

» Difference of efficiency between  Zoss .
data and MC ot S
»>~2% for momentum <0.2GeV with 7 &
error ~1% 06",
»<2% for momentum >0.2GeV with B

02 04 06 08
P(GeV/c)

Sl stufy of K J reconstruction efficiency for /(3770 round15 data
Speaker: Bo Wang (University of Science and Technology of China)
Vertex fitpdf (5 Video

—355PM  study of Kg. reconstruction efficiency for ¢/(3770) data
p..

error 1%

» This work has been reported at
BESIII Physics & Software
workshop and Charm Group.

» The analysis memo Is preparing. Im

peak Wang (U
Vertex fit update2
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Study of K? reconstruction efficiency for ¢(3770) data at
BESIII

Bo Wang*®, Yang Gao*?, and Xinyu Shan**, and Haiping Peng®®

“University of Science and Technology of China
State Key of Particle Detection and Electronics
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Study of simulation and reconstruction of EMC on STCF

» The electromagnetic calorimeter
(EMC) Is a important subdetector of
the STCF detector.

»Energy and position measurements
for photons, electrons and hadrons
with high resolution.

What to do:
OTest the performance of EMC
OlExplore new geometry
OIStudy simulation with machine learning
ClParticle identification base on EMC
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Summary and Future Plan

Summary

> The upper limjt of FCNC process J /v —>(}/D0/5° on BESIII is measured which is
< 3.04 x 10~7, and the memo is prepared.

>The K¢ efficiency in 1(3770) data on BESIII is calculated and memo preparing.

»Preliminary understand the geometry and the physical process, the software of
simulation‘and reconstruction of EMC on STCF.

Future Plan

»Finish the present work on BESIII

» G0 on doing physics analysis on BESIII

» G0 on doing the work for simulation and reconstruction of EMC on STCF
» Still many things to learn

Thank for your listening!
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