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baseline Ntau=T; NieprT=1
Njet>=7; Nb-jet>=3

HT>500{480) GeV, njer> least sensitive channel
6th jet pT>40(38) GeV
cia TtaulL SR tt and QCD major background
hadronic triggers® BDT with b-tag shape
mouFT—1 Niep= =0
njet>=8; No-jet>=3
baseline m tt and ttX major background
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| .y Z boson mass veto

M Expected significance(sigma)
1l Expected limit

1toudl

Ttaull

1tau2l

Combination

9.00

VLL_4321: decay mode and final states

7 q Ch | | VLL decay mode | Final state
3 3 TtauOl EE — b(tv)b(tv,) | 7+ 0l+4b+ 2j+ 3v, + Oy CMS Preliminary Run2 137.6 fb(13TeV)
‘ ) EE — b(tv,)b(br) | 7401+ 3b+ 2j+ lv, 4+ 0y S L
U 3 3 EN — b(tv)t(tv,) | 7+ 01+ 4b+ 65+ 20, + O, [= % Observed
EN — b(tv,)4(br) | 7+ 01+ 3b+ 45+ 1v, + Oy ‘—'D i Expected
5 EN — b(br)t(tv,) | 7+ O0l+ 4b+ 4j+ lv, + Oy Expected £ 15
4 [ l: Expected + 2 o
b + EN — b(br)t(b7) 7+ 01+ 4b+ 0j + 1v. + Oy, S10! Thsoretical prediction
NN — t(tv;)t(tv,) | 7+ 0l+ 4b+ 6j+ 3v, + Ouy —
NN — t(tv.)t(br) | T+ 01+ 4b+6]:+ 1v; + Oy =
Ttaull EE — b(tv,)b(tv,) | 7+ 11+ 4b+0].+31/7+1w =
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tau lepton decay EN — b(t'u:)t(br.r) T+ U+ 4b+ 25+ 11/: + 1y <o
E->b(tv), E->b(btau) EN — b(br)t(tv,) | 7+ 11+ 4b+ 25+ 1v, + 1y fo1 o2
N->t(tv), N->t(btau) NN — t(tv;)H(tv-) | 7+ 1+ 4b+4j+ 1v, + 1y >
*  Final state can have up to 4 tau, 4l T gx: ;((’Z))tg(tg)) :I;: i';ig;:;: :;Zi
* Four top tau phase space perfect EN — b(to)t(br) | 7+ 21+ 4b+ 0j+ 20, + 2u;
for V'L search EN — b(br)t(tv,) | 7+ 21+ 4b+ 0j+ 1lv, + 20
NN — t(tv-)t(tv;) | 7+ 21+ 4b+ 45+ 3v, + 2u; 102 M =
-y NN — #(br)t(tvr) T+ 214+ 4b+ 2+ 1v- + 2u; 500 550 600 650 700 750 800 850 900 950 1000
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» Many BSM theories predict resonant Higgs-pair production : 2HDM
MSSM, NMSSM, 2HDM+S...........
» Study of having direct coupling with Resonant X — HH/YH — W Wbb
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* Prompt J/y + Non-prompt J/y events are 4772+454
+ Non-prompt J/y pair events are 24175+773 n C u S Ive ]/]p]/lp ro s s

+ Jpsi + comb. events are 10921+718

Section Measurement

Ofid =120 /gpp) L =363fb7"
Muhammad Ahmad?, Gerry Bauer’, Zhen Hu!, Hongbo Liao? ,
Zhengchen Liang?, Jinfeng Liut, Ruobing Tu?, Kai Yi#, Taozhe Y, Shunliang Zhang!

B2(J /Y - up) = 5.93 + 0.06%

— The prompt J/y pair cross section is 87.8+3.1pb
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Pre-approval of BPH-22-004:
Search for X(6900) in the Y(2S)//Y¥ channel at CMS

Gerry Bauer, Liangliang Chen, Yufei Chen, Zhipeng Cui, Andrei Gritsan,
Jinjing Gu, Zhen Hu, Bolin Li, Hongbo Liao, Jordan Martins, Yasar Onel,
Hui Wang, Xining Wang, Meng Xiao, Kai Yi, Jingging Zhang, Yilin Zhou

BPH PAG General meeting, 2024.12.05

* An excess observed in 1)(2S)] /1 channel [Significance: BW2 (6.1¢), BW3 (2.90)]

Without considering interference effect:
BW2:m = 6824 18 (stat) F3(syst) MeV,T = 92 133 (stat) T1i(syst)MeV;

With considering interference effect:
BI2: m = 6861 t31(stat) 27 (syst) MeV,T = 231 313 (stat) ¥359(syst) MeV;
BI3: m = 7185 183 (stat) 43 (syst) MeV,T = 242 T18(stat) F127 (syst) MeV.

* Consistent with X(6900) observed in J/1]/1 analysis
* ATLAS claims only a 4.70 excess in 10(25)] /1) channel
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» Studying the Top EW couplings is very important
because of the sensitivity to new physics

v ltis possible to perform this measurement at CEPC
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0455] — MCith [ Process TTbar Single ¢  WHW- B ZW'W 712 1L
Bl — reconstruction without kinematic fiting Top
45 reconsirucion with kinematic fiting | | Events 1,000,000 20,000 1,000,000 1,000,000 1,000,000 1,000.000 1,000,000 1,000,000
035 Wy, = pfedivectly — 66.67% 6649% 0.72% 21.81% 0.60% 27.7% 16.6% 12.23%
E { jets 66.67% 66.49% 0.72% 15.66% 0.60% 26.19% 15.18% 9.24%
03 TyaBTog=2  1648% WT% 0010% 009%% 02% 218% LT%  058%
D_ggf_ log(yss) > -32 46.38% 44.49% 0.0097% 0.033% 0.13%  203% 1.64%  0.38%
E log(yss) > -4.1 46.36% 44.46% 0.004% 0.033% 0.13%  205%  1.64%  0.38%
02— PFOs > 38 16.33% 44.42% 0.0094% 0.024% 0.13% 19%  1.52%  0.30%
= Charged PFOs > 18 46.31%  44.40% 0.0094% 0.028% 0.13%  189% 151%  0.29%
ol PMax < 105 16.25% 0009% 0.0091% 013% 169% 130%  0.076%
01 200 < TotalE < 344 46.14% % 0.0051% 0.0078% 0.094% 1.6%  0.56% 0.034%
E Sphericity < 0.23  46.02" 0.0021% 0.0056% 0.034% 159%  0.56%  0.034%
0.05— Thrust > 0.92 46.02%  42.82% 0.0021% 0.0056% 0.034% 159%  0.56%  0.034%
E e . ¥<1 3406% 14.14% 0.0001% 0.00% 0.0022% 023%  0.093% 0.0024%
?{m ’ 120 140 160 T 200 220 Survived Events 50766 2239 4 0 15 H 1 16
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CEPC Physics Analysis tutorial Jet performance A%
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--Performance of CMS High Granularity Calorimeter prototype to charged
pion beams of 20-300 GeV /c, JINST 18 (2023) 18 P08014
-- Neutron Irradiation and Electrical Characterization on the First 8” Silicon

Pad Sensor Prototypes for the CMS Endcap Calorimeter Upgrade, JINST 18
(2023) 08, P08024
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8. HHH(4b2 1) #F % -- Neutron Irradiation and Electrical
. I Characterization on the First 8 Silicon Pad Sensor
9. W(Q28)J/VaEMNE Prototypes for the CMS Endcap Calorimeter
10. 3topsih e F K Upgrade, JINST 18 (2023) 08, P08024
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Hongbo Liao, “Quantum entanglement in the highest energy at LHC and top
physics summary”, 10th CLHCP, November, 2024, Qingdao

VaaRERLE
#1 £ 3% Hongbo Liao, “Higgs Physics at the LHC and CEPC”, 2024.09

R S

Xiaonan Hou, “Search for a heavy resonance produced in association with
and decaying to a tt pair in the single lepton final state with CMS at Vs =
13TeV”, CLHCP2024, Nov. Qingdao

Mustapha BIYABI, Hongbo Liao.etc, “Top Quark EW Coupling Precision
Measurement”, The 2024 international workshop on the CEPC, Oct, 2024,
Hangzhou
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v' Hongbo Liao: CMS conference committee / CMSAE #£ B 3%

Coordinator Load

\/ H ul | In g H u a TO P trl g g er CO n taCt [ Hongbo Liao manages 27 conferences with 365 presentations ]
\/ . Arnd Meyer manages 50 conferences with 364 presentations

A nwar Zad a. H g g M C con taCt Serguei Petrushanko manages 54 conferences with 210 presentations
\/ XI ao n an HO u: EC al O n _C al I Borislav Pavlov manages 19 conferences with 208 presentations

Ulrich Goerlach manages 10 conferences with 124 presentations

Niki Saoulidou manages 3 conferences with 122 presentations
Sung Won Lee manages 5 conferences with 108 presentations
Silvano Tosi manages 12 conferences with 91 presentations
Oliver Pooth manages 1 conference with 90 presentations
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