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CEPC TIMELINE

CEPC Marseille

https://indico.in2p3.fr/event/20053/contributions/137811/attachments/83881/124983/2024-CPPM-CEPC-Overview.pdf
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CEPC PLANS

100 km tunnel to optimize 𝑡 ҧ𝑡 stage

(no geographical constraint)
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CEPC DETECTOR
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CEPC PHYSICS

Quark tagging (u, d, c, s, b and g) -> 
Jet origin ID based on ML, CEPC

Tau reconstruction -> coplanarity, 
70% efficiency on 𝜏ℎ𝜏ℎ, 𝜏ℎ𝜏𝑙 , 𝜏𝑙𝜏𝑙, ILC

red is raw, blue corrected for 𝑀𝑆 = 50 𝐺𝑒𝑉 for 𝑆 → 𝜏𝜏

https://indico.in2p3.fr/event/20053/contributions/137887/attachments/83880/124982/Manqi-Jet%20Origin%20id%20&%20Impact%20-%20Marseille-3.pdf
https://indico.in2p3.fr/event/20053/contributions/137871/attachments/83868/124966/zarnecki_exscalar_cepc2024_v2.pdf
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CUT ON TRACKS

April 25, 2024 – Sofia Giappichini

Selecting excatly two reconstructed 
tracks (besides two leptons, no 
photons, no jets) eliminates almost all 
hadronic backgrounds

Signal is not too much reduced

We need fewer additional cuts to get 
even higher significance
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ADDITIONAL CUTS

April 25, 2024 – Sofia Giappichini

1. Invariant mass: 𝑀 ℓ, ℓ′ < 80 𝐺𝑒𝑉 -> 
no signal events after that

2. Missing momentum: p𝑇,𝑚𝑖𝑠𝑠 > 11.5 𝐺𝑒𝑉 
for SF and p𝑇,𝑚𝑖𝑠𝑠 > 7 𝐺𝑒𝑉 for DF 

3. Lepton momentum: 𝑝 < 40 𝐺𝑒𝑉 only 
for SF

4. Angle between the leptons: 𝑐𝑜𝑠𝜃 >
(−0.8)

chosen by optimizing 
𝑠

𝑠+𝑏
and based on 

previous ones

SF selection + 2 tracks
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SIGNIFICANCE

April 25, 2024 – Sofia Giappichini

SF:

1. Invariant mass: 15 < 𝑀 ℓ, ℓ′ < 80 𝐺𝑒𝑉 

2. Missing energy: 𝑀𝐸 > 10 𝐺𝑒𝑉

3. Lepton momentum: 𝑝 < 42 𝐺𝑒𝑉

4. Cosine of the angle between the 

leptons: 𝑐𝑜𝑠𝜃 > (−0.8)

5. Missing theta: 0.2 < ME𝜃 < 3

DF:

1. Invariant mass: 15 < 𝑀 ℓ, ℓ′ < 80 𝐺𝑒𝑉

2. Missing energy: 10 < 𝑀𝐸 < 43 𝐺𝑒𝑉

3. Lepton momentum: 𝑝 < 39 𝐺𝑒𝑉

4. Cosine of the angle between the 

leptons: 𝑐𝑜𝑠𝜃 > (−0.8)
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SIGNIFICANCE

April 25, 2024 – Sofia Giappichini

Cuts on tracks -> significance is improved

Sensitivity to 10 GeV (and lower) HNLs

Δ𝑅 is better than c𝑜𝑠𝜃 in this case
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SIGNIFICANCE

April 25, 2024 – Sofia Giappichini

Decay length: 𝐿_𝑥𝑦>0.04 (excludes 𝑒𝜇𝜈𝜈
and Zee)

Improves normal hierarchy (red), 
inverted is worse (blue)
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SIGNIFICANCE

April 25, 2024 – Sofia Giappichini

Combined same and different flavor events

Two tracks and cuts
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SIGNIFICANCE

April 25, 2024 – Sofia Giappichini

Combined same and different flavor events

Two tracks and cuts including 𝐿𝑥𝑦
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RECO DV 

April 25, 2024 – Sofia Giappichini

Got number of primary and secondary tracks

Most of the signals have one PT and one ST

Reco decay lenght is always at least 1 𝑚𝑚 even for prompt signals

Using beam spot constraint on dv fitting reduces considerably the 
backgrounds’ decay length and a bit the signals’
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DECAY LENGHT

April 25, 2024 – Sofia Giappichini

100% background samples,

Vertexfitter on lepton tracks for DV (2)

100% background samples, vertexfitter on 

lepton tracks for DV (2 + beam spot)
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NUMBER OF EVENTS

April 25, 2024 – Sofia Giappichini

Two tracks selection with full cuts, 
vertex fitting without bsc

Additional cut on 𝐿𝑥𝑦𝑧 ∼ 3𝑚𝑚 to 
have no backgrounds
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NUMBER OF EVENTS

April 25, 2024 – Sofia Giappichini

Two tracks selection, vertex fitting 
with bsc

𝐿𝑥𝑦𝑧 > 1.7 𝑚𝑚 (Z𝜏𝜏) excludes all 
backgrounds

Similar results with less cuts
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FUTURE PLANS

April 25, 2024 – Sofia Giappichini

Add at least one set of intermediate signal samples in the high 
significance region to have better resolution

Undertsand how to assign a signifiance value for background-free 
events, including some statistical uncertainty on the assumption
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