
Short Decay Search

Mustafa KAMISCIOGLU 

1

March 22, 2017 



Motivation
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-Study short decay efficiency with charm sample


-A new selection is applied on 1mu events (2010-2012)


-Perform Data/MC comparisons


-Measure charm production rate using all charm sample  (2008-2012)



Data
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1) MuonID==1 (muon is attached to vertex) 

2)   Multiplicity*>1 (at least one muon and hadron) 
*Multiplicity includes only muons and hadrons 

3)   Event files with Particle ID flag are used. 

  

Event Selection

823 events

Thanks to Japan 
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2)   Multiplicity*>1 (at least one muon and hadron) 
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Group 

2010-2011-2012 
Data sample is used for  

event selection



IP Distribution of Primary Tracks 10-12
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Charm search with a new selection
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3) The last segment of hadron track must be 
 in the two most downstream plate

4)  Slopex<0.4 && Slopey<0.4

5) IP (wrt muon) / deltaZwM >0.004

event selected

deltaZwM : 
the distance between muon 
segment and vertex position   

+ 
 hadron segment position and  

vertex position  

1) MuonID==1(muon is attached to vertex)

2) Multiplicty>1



Event Selection
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Starting sample 604

Selected events 68

Manual checked and analyzed events 68

Short Charm Candidates (newly found) 2

Long Charm Candidates 2

Total Charm Candidates 4



Short Charm Candidate -1003674-trident  

single 
Vertex case Two Vertex case

IP wrt V0 (𝜇m) IP wrt V1 (𝜇m) IP wrt V2 (𝜇m) IP wrt 
muon

Muon 9.6 0.8 17.3 -
Hadron 11.7 0.8 25.5 0.8

d1 10.8 23.5 2.4 6.0
d2 5.6 19.7 1.6 7.6
d3 9.0 13.3 1.4 3.9

primary

decay 

Sx Sy x y z
Muon 

Hadron
0,102 0,063 71301.9 5110.5 41243.0

Hadron -0,075 0,046 71141,4 5093,5 41243.0
d1 0,143 0,051 71323,9 5116,7 41243.0
d2 0,194 0,142 71367,3 5186,6 41243.0
d3 -0,046 0,202 71181,0 5234,7 41243.0

Flight Length 136.8 𝜇m

Estimated PB(GeV)

d1 3.70

d2 4.76

d3 6.74

Invariant mass ∼ 1.89 GeV 
  (all decay daughters considered as pion)



x- projection
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z- projection
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primary

decay canditate

Short Charm Candidate -1106407 - kink

single Vertex 
case Two Vertex case

IP wrt V0 (𝜇m) IP wrt V1 (𝜇m) IP wrt 
muon

Muon 24.0 0.3 -

Hadron 6.5 0.3 0.8

Grey 47.9 4.0 2.0

d1 24.2 52.7 24.2

Sx Sy x y z
Muon 

Hadron
0,040 0,241 25921.4 89587.4 42545.0

Hadron -0,174 0,048 25875.6 89524.7 42545.0

Grey 0,361 0,331 25995.0 89464.3 42545.0

d1 0,205 0,048 25903.5 89521.1 42545.0



Ev_Jp_no:1106407

<- x- projection 

y- projection -> 

<- z- projection 

Dd1

Dd1

Dd1



Impact Parameter before and after new measurement
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Summary /Outlook
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-IP distribution of primary tracks  has long tail.


-After re-measurement, IP distribution gets much  better


-Out of 68 selected events  4 charm candidate  events found.


-Estimate BG and selection efficiencies.


-Estimate the charm production rate using all charm events found so far.




THANK YOU
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