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01 Analysis of ttZ’
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1. Signal validation
give a talk on B2G Resonances(14 October 2022)

Use the Top-philic-Zprime_V1 UFO from authors of paper UFO model

Private signal production using Sihyun’s event production framework originally d
eveloped under EXO

This plot shows the xSec before decaying the top
The xSec values are the same in the UFO model considered

We have shown θ = 0, 𝑐𝑐𝑐𝑐 = 1, 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 = 1/ 3𝑇𝑇𝑇𝑇𝑇𝑇 for the ttZ’ process in the talk
Plots are shown using generator level information

Z’ pt, eta phi and mass
Top, W, b, j, lep multiplicity
Top kinematic distributions
DeltaEta,Phi,R Top distributions
DeltaEta,Phi,R Top decay distributions
All jet pT, eta, phi distributions

Results are as expected！

Detailed slides

https://indico.cern.ch/event/1208605/#4-ttx-update
https://arxiv.org/abs/1604.07421
https://exo-mc-and-i.gitbook.io/exo-mc-and-interpretation/how-to-sample-production-private
https://docs.google.com/presentation/d/1CDUkZtrRtLLp8pnF8EAEdLpKuPCc1j-cqhZiQOazJHA/edit#slide=id.p
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2. Top reconstruction
will give a talk on B2G Resonances in this month
generator level:       W mass in the range 80 ± 15 𝐺𝐺𝑇𝑇𝑇𝑇

top mass in the range 171 ± 15 𝐺𝐺𝑇𝑇𝑇𝑇
minTop mass

99157/99353
80804/81011

97013/99353
79159/81011

90678/99353
74603/81011

73761/99353
62849/81011

hadronic decay + leptonic decay
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Move to reco level: 
b-tagger: btagDeepFlavB
selections: 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 = 1, 𝑇𝑇𝑒𝑒𝑇𝑇𝑐𝑐𝑐𝑐𝑒𝑒𝑚𝑚𝑚𝑚 = 0, 𝑐𝑐𝑚𝑚𝑚𝑚 = 0

𝑓𝑓𝑚𝑚𝑐𝑐𝑓𝑓𝑇𝑇𝑐𝑐𝑚𝑚 = 0 (𝑊𝑊 𝑓𝑓𝑇𝑇𝑐𝑐𝑚𝑚 = 0,𝑇𝑇𝑚𝑚𝑇𝑇 𝑓𝑓𝑇𝑇𝑐𝑐𝑚𝑚 = 0)
>= 7 𝑓𝑓𝑇𝑇𝑐𝑐𝑚𝑚
>= 1𝑇𝑇 1𝑀𝑀 1𝐿𝐿 (>= 3 𝑏𝑏 𝑓𝑓𝑇𝑇𝑐𝑐𝑚𝑚)

gen-matching before top reconstruction
only hadronic decay

Finally, can reconstruct at least 3 tops (2 hadronic + 1 leptonic)

88.68%
86.24%

35.63%
33.56%

1.73%
1.78%
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02 Analysis of 4top
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1. Help to do a cross check with Huiling
independent code: just followed the AN of Huiling’s
the same object selections, luminosity and cross section
event weight = genWeight * prefiringWeight
no JER and no TES
fix the bugs: Float_t -> Double_t conversion (very important influence!)

Last time we have small difference, now we reach the same result
cuts: HLT -> baseline1 (jets number >=6) -> baseline2 (6th jet pt > 40GeV) -> baseline3 (Jets HT > 500GeV) -> SR

Huiling’s result

Xiaonan’s result

2016postVFP 1tau0l
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Event yield in each subchannel 2016postVFP:

2. Help to check some samples
check out whether all the samples are complete and right
check the year and the recommendation for the data
download the missing samples

Reach the same result for all conditions

Huiling’s result Xiaonan’s result
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03 Hardware work
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1. HGCal bonding
use the new V3 program from UCSB and new parameters to do some test

backside: only import the program (lack of the proper base)

2. Do some other works at CERN

front side result
meet our requirements
performance as good as previous
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Plans for next steps 
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Plans:
Analysis of ttz’

• Try to solve the problem in signal and finish the top reconstruction part
• Discuss the analysis strategy
• Give a talk on B2G-Resonances in January

Analysis of 4top:
• Help to do some other things if need
Hardware working:

• Do some other works at CERN



Thanks

Xiaonan Hou2023/1/5
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Cross section study 
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There are two ways to produce a top-philic resonance at the LHC: at one loop and at tree level

In our analysis, we focus on the production of
the tree level

So we will have these different cases for Z’ coupling to tops
0 top (hadronic decay) 1 top 2 top 3 top 4top

0 lep tjZ’ or tWZ’ ttZ’

1 lep tjZ’ or tWZ’ ttZ’ or tWZ’

2 lep tjZ’ or tWZ’ ttZ’ or tWZ’

3 lep tjZ’ or tWZ’ ttZ’ or tWZ’

4 lep ttZ’ or tWZ’

We aim to consider hadronic top and at least 1,2 muons, to intercept scenario explaining B-physics anomalies
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01 Analysis of ttZ’

expected observerd 1TeV observerd 2TeV observerd 3TeV

0 leptons 31.72% 31.07% 30.77% 30.76%

1 leptons 43.12% 43.97% 44.28% 44.35%

2 leptons 21.56% 21.53% 21.48% 21.43%

3 leptons 3.60% 3.44% 3.47% 3.46%

tjz’ branch ratio of events going to leptons:  (The results are as expected!)

ttz’ branch ratio of events going to leptons:

Finding the reasons: we have accidentally defined all the decay channel except the tau in the proc card
now is working on this

expected observed 0.5TeV observerd 1.5TeV observerd 3TeV

0 leptons 20.15% 31.85% 31.85% 31.75%

1 leptons 39.70% 42.27% 42.47% 42.13%

2 leptons 29.33% 20.85% 20.62% 20.95%

3 leptons 9.63% 4.67% 4.68% 4.76%

4 leptons 1.19% 0.36% 0.38% 0.40%
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