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Preparation study towards glass HCAL prototype

- MDI Beam background simulation toolkit: development & validation

Gamma-ray camera R&D toward CEPC synchrotron radiation light source
TPC: pixel readout & dN/dx study
Simulation study for Physics White Paper
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A-1: PFA
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- X} Higgs invisible decay , 30T 10% 15 3G o
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- Geometry optimization
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A-2: preparation toward glass-HCAL
prototype
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A-2: preparation toward glass-HCAL
prototype
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A-3. MDIl-beam background simulation: toolkit
development & validation
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A-4: Gamma ray camera R&D toward CEPC
synchrotron source
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A-5: TPC — pixel readout & dN/dx study
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A-6: Simulation study for Physics White Paper
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B-1: Algorithm, Computing, Framework

« Algorithm BN AIIZ L, FREEKFEATIHFRAN . HFRHNE:
- EREEE. KT
- U IR EER L (Xstal-bar ECAL, etc)
- EEYIERREIY) ( Jet Flavor, Jet Charge, etc)
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C-1: preparation study of 5G/6G DAQ
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C-2: HEP Software @ Quantum Computing
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Signal strength measurement of qqH,
H-1T @ 240 GeV
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Invariant mass of di-tau: collinear approximation that assumes the neutrinos aligns with the
direction of visible tau decay product
2/14/2022 16




Bc->Tauv
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Chinese Physics C  Vol. 45, No. 2 (2uz1)
=
S 00
. . E
Analysis of B, — v, at CEPC
Taifan Zheng(FATE)'  Ji Xu(fh#%)  Lu Cao(EH)’ Dan Yu(FFH'  Wei Wang(E4l)’  Soeren Prell’ -0.2¢ 1
Yeuk-Kwan E. Cheung(3#%)'  Manqi Ruan(Bi & 7"
'School of Physics, Nanjing University, Nanjing 210023, China
IINPAC, SKLPPC, MOE KLPPC, School of Physics and Astronomy, Shanghai Jiao Tong University, Shanghai 200240, China =-0.4F 4
*Physikalisches Institut der Rheinischen Friedrich-Wilhelms-Universitit Bonn, 53115 Bonn, Germany
“Institute of High Energy Physics, Beijing 100049, China L 1
5Departrnem of Physics and Astronomy, lowa State University, Ames, 1A, USA -0.2 -0.1 0.0 0.1 0.2
Abstract: Precise determination of the B; — Tv; branching ratio provides an advantageous opportunity for under- Re [Cy,]
standing the electroweak structure of the Standard Model, measuring the CKM matrix element |Vep|, and probing . - . . .
new physics models. In this paper, we discuss the potential of measuring the process B, — tv; with r decaying Flg‘ 10. (COIOI’ OH]IDC) Constraints on the real and magim-
leptonically at the proposed Circular Electron Positron Collider (CEPC). We conclude that during the Z pole opera- ary parts of CVZ . The red shaded area COlTGSpOHdS to the cur-

tion, the channel signal can achieve five-o- significance with ~ 10° Z decays, and the signal strength accuracies for . . ilabl [ th
B, — 7v; can reach around 1% level at the nominal CEPC Z pole statistics of one trillion Z decays, assuming the rent constraints using aval ab € data on b—ecry dccays. If the

total B, —» 7v, yield is 3.6 106. Our theoretical analysis indicates the accuracy could provide a strong constraint on central values in Eq (9) remain while the unccrtainty in

the general effective Hamiltonian for the b — crv transition. If the total B; yield can be determined to O(1%) level + . o .
of accuracy in the future, these results also imply |V;| could be measured up to O(1%) level of accuracy. r (B:: =TV ) 15 reduced to 1% o, the al].OWﬁd region fOI' CVZ
shrinks to the dark-blue regions.
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LFU Test with 6 — s77 Measurements

More details in the published work (arXiv:2012.00665)
[Li and Liu(2020)]

Fake 37 vertex from
Dﬂ;) — 7ErErT 4+ X decays:

Properties Decay Mode BR
. m = 1.777 GeV rtrtnFy 9.3%
n et = 87.0 pm rErEataly 4.6%
' v 5.5%
ntatgFal 0.6%
D+ :;_ B 11§f8 I(T.ieV e S Y b 4.6%
N . TErtrT K 0.3%
+ +, _F rrrtaTe 1.2%
Use 7 = m=n~ 7"V 2 01%
decay to locate each D= | er = 311 pm o, L
y N H rrrtr T K 3.0%

vertex

Lingfeng Li LFU Tests and Rare B Decays Dec. 18, 2020



Current Progress in LFU Tests (I1)

JH

- ]1 = = =

| @ Preliminary: 9 effective
EE . F channels:(R;/y, Rp,,

, S Rp«, Ry, B. — v,

| @ ‘- B — Kvi, B, — ovv,
*f . . BO — KTT,

Bt - Ktrr

@ - ) By — 77...)

- ! rl

i o - A JH Hh : Dim-6 SMEFT basis at
i @ - | @ @ ﬂ NP scale A=3 TeV.

| @ - o ®| ® JJL

Lingfeng Li Flavor Physics @ CEPC Aug. 17, 2021 9



TR (1)

» CEPCESH4HIFIE

o BiISNKeydhepEFRS{EIE , FACEPCHIFEERMY
o FIEEHE
=, ERNEEMERESRSTRNERAIRU. BEFE
RIFE5. PFARIFREE FF

» BTN S IR

o Geant4. 1USRMHNZFEEIRIED , FRARNSEIGHERINT R S EZFWESEFEI RS T
Efr L, ERTRFIMRIIRSEEMRBRE , EREATLAS/CMSEFLIHERMARE.
o HRABELE :
RHUEREHESE © 5Gaudi, Geant4, DD4hep VB S

HEIFARRIREHIEIAEL AR EBERAZ : GAN (Generative Adversarial Networks) ,
VAE (Variational Autoencoder) , AutoML &£

1
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FIHFITR (2)

» EFVIRRFINMNFEAR

o XAVQC, QSVM-kernelfIQNNFSZHITHIEST , FHBETEATRENEUES AN
REEFEFIEEETa L.

o EFHBFIERNZEUPRIN A

QGAN based simulation: Quantum Generator + Classical Discriminator

o EFHBFIEERNBESTHAIMA

» DHE
o CEPCSLISHIREBREIRIIPLLL , RIS BSEEARH

o THRNBEIE :
HFch(y “BUE#" ( data lake ) f1DHNERATAR
Faet. SUEXNEREIREEFIIEERSAAFR (Rucio)
HEEZFRECEPCLIE AR RN AT 2
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simulation result with
method, drift length:
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