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Top quark mass measurements with CEPC at the t t threshold

* Paper vl finished and submitted to EPJC, whic
gives the expected uncertainties shown below.

* EPJC

2023/1/6

Source

Optimistic

Miop precision (MeV)
Conservative

Statistic

9

Theory

Background

Beam energy
Luminosity spectrum

26
18
2
5

Total

14
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Table 7: The expected statistical and systematical uncer-
tainties of the top quark mass measurement in optimistic
and conservative scenarios at CEPC.
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Abstract. We prsent  study of top quark mas meay
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dliscusserd to maximise the sensitivity to the measurement of the top quark

in the CEPC scenarins assuming a total luminosity limited to

. Realistic scan
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sunt the une
from theory, ba . .
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1 Introduction and 172.44 & 0.13 (stat.) £ 0.47 (syst.) GeV with CMS [7]
the LHC. The precision till now is about half a GeV
Top quark, the heaviest fundamental partiele observed 80 and it is mainly limited by the systematic uneertainties
far, plays an important role in the Standard Model (SM).  that are not easily reduced in the future. On the
It provides the strongest coupling to the SM Hige: trary, the threshold-scan method has been widely used |8,
and opens doors to new physics beyond the 9] and shown gond performance with a statistical unce
Till now, the top quark mass have only been measured at  tainty of top quark mass measurement at O{10) MeV th
hadron collisions, e.g. the T ge Hadron studied previously with ILC. CLIC and FCC-ee [10

Callider (L the direct reconstruction of the
variant mass of the top quark decay products. In future
electron-positron colliders the top quark mass can be mea-
sured not only by the direct reconstruction but also by

scan on the centre-of-mass energy at the f threshold.

e cross-section of # increases sharply as the centre-of-
mass energy goes through the ¢ threshold and depends
strangly on the top quark mass. width and ag, which

peovides u sensitive probe i the theoretically. The recent progeesses in the interpretation

is the so-called threshold-scan method that w . of the reconstructed top mass measurements are reviewed
for top quark mass measurements at an electron-positron 1 p ey

collider o )
In experiments, the top quark mass has been meastired In this article, we discuss the threshold-sean method

e
by using the direct reconstruction of the top quark de- % propose realistic scan strategies for the top quark
cay products as 174.30 £ 0.35 (stat.] + 0.51 (syst,) Gey s measurements with electran-positron collisions has
fron bined resulis of CDF and DO at Te I ilar Blectron Poattron Collider
17 i) £ 0AL (syst.) GeV with experimental conditions at CEPC are introduce
- an method applied to the CEPC senarios,
and the Fisher information are intraduced

14
The threshold-scan method also provides a theon

cally well defined mass t be caleulated with a |
degree of precision and can be easily eonverted to
theoretical schemes. This cannot be realised in the re
strueted top mass peak method in whieh the gene
mass peak i usually used as a template to fit to tl
served data, since the generator mass is not well-defined

is
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ohu Suriipku.edu.en, corresponding anthor

fangyqfiihep.ac.cn, corresponding anthor in Sec.3. The extraction of one parameter at a time. ie




Top quark mass measurements with CEPC at the t t threshold

A NLL of 2D Scan A NLL of 2D Scan
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* The uncertainty is 28 MeV on top mass and The uncertainty is 27 MeV on top mass and
0.00106 on aS in the simultaneous fits of the 72 MeV on width in the simultaneous fits of
two parameters using the energy points of the two parameters using the energy points

342.75 and 344.50 GeV. of 342.75 and 344.00 GeV.

Table 3 Summary of the 2D simultaneous top mass and & determina-
tion with a threshold scan at CLIC for 10 points with a total integrated
luminosity of 100 fb~!

1S top mass and &, combined 2D fit

m; stat. error 34 MeV
m; theory syst. (1 %/3 %) 5 MeV/8 MeV
o, stat. error 0.0009

2023/1/6 ay theory syst. (1 %/3 %) 0.0008/0.0022 4




Di-Higgs Multilepton

* The Run2 analysis searches the Standard Model di-Higgs production via two
decay modes:
* gluon-gluon Fusion (ggF) production mode is mainly studied in the analysis
* Vector Boson Fusion (VBF) production mode is currently used as additional yields to the

ggF signal
* Background composition:

* Prompt background
* Diboson (WZ, VV))), ttW/Z, tV, Higgs, VVV, -
* Non-prompt background: Fake lepton
* Dedicated control regions and estimation methods

* Work going on: Calculating the theoretical uncertainty of the VV background.



Tk Production

* Prepare PPB SQ:

* The SQ required clear and readable data in ITk Production Database.
* Check the hybrid and make sure they agree with the data in Database.
* Make all things meet requirement of the reviewer

* Produce hybrid and module:

* Prepare the SOP (Standard Operating Procedure) document for hybrid
assembly procedure.

* Ensure the correct procedure.



Sensor Irradiation

* Use Mini-sensor to do Irradiation test.

* Mini-sensor Is the offcut of the sensor. By irradiating the mini-sensor we
can get the performance of the sensor.

* The Irradiation use the associated proton beam of CSNS.

* |If a reliable procedure can be built, we can have our own sensor
Irradiation test site in CSNS.

* Work going on: Use Geant4 to simulate the irradiation, check if
any defect exists In the system.



Thank you!
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