
Short Decay Search

Mustafa KAMISCIOGLU 

1

International Workshop on Nuclear Emulsions for 
 Neutrino Studies and WIMP Search 

25-28 October 2016 
Italy 



Motivation

2

• Short decay search efficiency is low due to vertex-IP resolution. 

-Low momentum tracks spoil the vertex resolution and result in a long tail in IP 
distribution. 

• Improve primary vertex-IP resolution and apply a new selection in order to tag short 
decay topologies. 

 -starting sample is 1 mu for charm search 

 -apply similar selection for tau search in 0 mu 



Flight Length Distributions of MC Events
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Input File: /sps/opera/operap/production/
v2015r2/charmall_v5.1_CNAF-svn-trunk-
r1802_820000… 

Run 30000 events 
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Flight Length Distributions 
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Flight Length Distributions - MC true - short
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Multiplicity Distributions of Secondary Vertex

• After applying, Microscope 
acceptance(slope cut)

• No Cut
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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 

Group 

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. 
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823 events

Thanks to Japan 

Group 

2010-2011-2012 
Data sample is used for  

event selection



IP Distribution of Primary Tracks 10-12
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Event 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 1023
Selected events 118

Manual checked and analyzed 
events

44
Cannot be manually checked 

(BrokenDisk) 28

To be checked manually 
 in January and February 46

Potential Charm candidate: 6 

Momentum measurement



        Manual Check -1
In this analysis last visible segment information of tracks are used to clarify vertex point. Although measurement of last segments of each track 
is difficult for most of the events and it takes long time, I measured last segments for almost all of the events. 



        Manual Check-2



• All events includes muon (CC type) 

• Hadrons 

• LowMom Hadrons 

• Fake Hardons

       Particle Types



Charm Candidate -1106407 

IP IP wrt muon
Muon 0.28 -

Hadron 0.28 0.28
Grey 3.7 1.1

IP IP wrt muon

Hadron 50.1 23.9

primary

decay canditate



Charm Candidate -1207401 

IP IP wrt muon
Muon 1.8 -

Hadron 6.6 2.2
Hadron 6.0 2.7

IP IP wrt muon

Hadron 19.3 8.9

primary

decay canditate



Charm Candidate -1105233

IP IP wrt muon

Muon 0.28 -

Hadron 0.28 0.28

IP IP wrt muon

Hadron 1.8 3.9

Hadron 1.8 1.8

primary

decay canditate



Charm Candidate -1105019 

IP IP wrt muon

Muon 1.2 -

Hadron 1.2 1.2

IP IP wrt muon

Hadron 0.2 10.7

Hadron 0.2 5.9

primary

decay canditate



Charm Candidate -1003674 

IP IP wrt muon

Muon 3.1 -

Hadron 3.1 3.1

Gamma 30

IP IP wrt muon

Hadron 0.3 6.9

Hadron 0.3 9.0

primary

decay canditate



Charm Candidate -1106059 

IP IP wrt muon
Muon 2.8 -

Hadron 2.8 2.8
Back black 5.3 2.2

Grey 6.5 0.3
Grey 6.2 1.0
Grey 8.8 5.0

IP IP wrt muon

Hadron 0.3 5.9

Hadron 0.3 3.6

primary

decay canditate



Impact Parameter before and after MC

19

Sample
Entries  148
Mean    10.12
RMS     8.654

IP (micron)
0 5 10 15 20 25 30 35

# 
of

 e
nt

rie
s

5

10

15

20

25

30

35
Sample

Entries  148
Mean    10.12
RMS     8.654

IP wrt to muon - Hadrons
Sample

Entries  148
Mean    15.54
RMS     10.31

IP (micron)
0 5 10 15 20 25 30 35 40

# 
of

 e
nt

rie
s

4

6

8

10

12

14

16

18

20

Sample
Entries  148
Mean    15.54
RMS     10.31

IP - Hadrons 

Sample
Entries  106
Mean    1.348
RMS     1.018

IP (micron)
0 1 2 3 4 5 6 7 8 9 10

# 
of

 e
nt

rie
s

0

5

10

15

20

25

30

Sample
Entries  106
Mean    1.348
RMS     1.018

IP wrt to muon - Hadrons
Sample

Entries  106
Mean    3.093
RMS     2.573

IP (micron)
0 2 4 6 8 10 12 14 16

# 
of

 e
nt

rie
s

0

5

10

15

20

25

30

35

Sample
Entries  106
Mean    3.093
RMS     2.573

IP - Hadrons 

IP resolution gets better



Summary /Outlook
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-IP distribution has long tail after manual check IP resolution gets better. 

-Out of 44 decay search events 6 potential charm candidate  events 
found  
 -momentum will be measured. 

-Perform data/MC comparision 

-Results on charm sample is encouraging  for short tau decay. 

-Apply selection to 0mu sample for short tau. 



THANK YOU
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