
Reconstructing K short Using Pi+Pi- Pair in CEPC

Motivation：
The Z boson plays important role in CEPC, responsible for many physics channels. Therefore it’s 
important to reconstruct its decay product. The current particle reconstruction can only deal with 
final state particles and cannot reconstruct decayed neutral particles such as K short. The K short 
has 69% of chance to decay into a pair of pi+ and pi-. In this study, I try to reconstruct K short 
using a pair of final state pi+ and pi-.

Decay of Z



K short Reconstruction Algorithm

1. Find a pair of pi+ and pi-.
2. Determine track helix functions( in theory using track parameters, i.e. D0, Z0, etc., 

should give the most accurate results, but surprisingly, just using three tracker 
hits(innermost, middle and the outermost) to determine track helix function was 
proven to be more accurate).

3. Apply geometric method to find possible vertex, i.e. the shortest distance 
between two tracks.

4. Invariant mass at the possible vertex.
5. Whether the shortest distance and the invariant mass are within thresholds.
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Find vertex near these intersections 
using binary search



Sample

5e4 Z->qq events.
Total Ks truth: 69352

Decayed into Pi+Pi-: 38388
Both daughters are reconstructed: 15890 Denominator of efficiency

Both PID are correct: 15037



Reconstruction Performance

Distance from reco vtx to real vex/mm Reconstructed Ks mass

15560 Ks are reconstructed, 12585 are correct
Mass resolution 0.27% , efficiency=79.2%，纯度=80.1%



Background analysis

In the sample



Background analysis

Background source of Coral

ParentType1 means parent type of *supposed* Pi+
ParentType2 is for Pi-


