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from Photon Conversions
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Outline

1. Photon Conversions
m ConversionFinderTool

2. t-decay and Reconstruction
s TauRec algorithm

3. Rejection of t-tracks

= How we would like to implement a rejection
algorithm
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1. Photon Conversions
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What is a Photon Conversion?
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Vertices of all true Conversions (MC)
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" JJE
How does the Conversion Finder tool work?

m InDetConversionFinderTools (Version in Rel. 12 & 13)

m Collection of tracks
rejects all tracks coming from primary vertex
uses all possible positive - negative track pairs
symmetric photon conversions
m distance and momentum cuts
very asymmetric conversions
= Have to be implemented !!

B Improvements are under construction (release 14)
Mauro Donega, Thomas Koffas, Hongbo Zhu
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Sample/Tool we have used

m CBNT ntuple:
005188.A3 Ztautau_filter. CBNT.RDO.
v12000605_t1d00916.root

m Process: Z —>1r
m Statistic: 9950 Events

m Algorithm:
TauRec
InDetConversionFinderTool
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econstructed Conversions
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Reconstructed Conversions matched to true

Conversions
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2. t-Decay and Reconstruction
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t-Decay

m Hadronic
1 Prong
3 Prong
other

m We intend to reconstruct 1 and 3 Prong decays

T — eve Uy, 17.8 %

T — pvy Uy 17.4 %

T = Ty, 11.1 %

T — Tty 25.4 %

7 — monlrty, 9.19 %

T = w0707, 1.08 %

T o iy, 8.98 %

T = PorErtaTy, 4.30 %

T = mrlrErtaty, 0.50 %
7 = 0070 Tt rty, 0.11 %
T K*Xu. 3.74 %

T = (M)t Ty, 0.10 %
others 0.03 %
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t-Reconstruction

m TauRec algorithm

signal cone R ¢

tr 4 reconstructs hadronic
.~ t1—leptons
T-jet axis starts from reconstructed

TopoClusters (clusters of
Calorimeter Cells)

associates tracks within AR
<0.3 of the TopoJet centre

m tracks of t-candidate (e.g. tri)

e.g.:
tt s rtr’v, >ty > e,

m Search for tracks in t-candidates which come from a
photon conversion
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Some figures from t-Reconstruction
(with TauRec)

m Number of t—candidates m Number of tracks per t—
per Event candidate
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Eﬂﬂﬂ:— g . 1ﬂf}0ﬂ__ Overflow 70 | Overflow 0

- E:;'a i 1'24§ :_ [ 77] #Tracks reco Taus
4000— Overflow 3 ﬁum_ r:l #Tracks truth Taus

- Entries 8850 = u

- Mean 1.62 = B
3000~ [ RMS  o0ss9|  goCCf

- Underflow 0 C
2000 = Ovarflow 0 4000 -
1000 2000

% 2 4 6 8 10 0 2 4 § 8

These t-candidates have no Likelihood-cut!!
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Particle ID of all t-Tracks
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m As we expect the hadronic t-decay
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Leptonic Particles in t-tracks

# Entries :
3500__ e+ — E true ID of Tautracks (reco) . In % to tOtal traCkS
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In spite of the low Efficiency
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3. Rejection of t-Tracks

This part shows more or less what we would like to do as a next step!
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" S
ldeas of some Cuts for Rejecting Tracks

m For rejecting the tracks we plan to use:
Trk-number of the conversion track

Trk-number of the t-track
m Then it is easy to find the “same” track

m For this study we made some cuts to get some “nice” plots

IR| > 25 mm (conversion radius)
AR <O0.1 > >
AR =/(An)” +(A9)
A
Pt <0.01 ApT = ‘ pT(r—track) o pT(conv.—track)
pT(r—track)

same charge
first 3 tracks with most pr

M. Boéhler (DESY Hamburg) 19



Which Particles do we reject?
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m Due to the purity of the conversion finder we also
“reject” pions and kaons
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Tracks matched

- #Tracks with true 1 Prong matched (reco)
EOOO I e [ | ---occocoosooos #Tracks with frue 1 Prong matched (after rejec.)
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qE 0 0 B ——— #Tracks with true lep matched (reco)
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m Don'’t forget: Just a first study with a poorly working

conversion finder tool!!
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" A
Conclusion

m “first results:”
10.4 % of t-tracks are e+ or e-

s This number will rise if we reconstruct additionally the
tracks with lower pr

Purity of the “old” ConversionFinderTool is 10.11 %
= This tool will be modified by the EGamma-Group

m there are many things to do...
s using new ConversionFinderTool when available
m Implement Trk-no. from Conv. Finder to TauRec
x Implement code for using additional t-tracks

m Maybe we can apply this method to ks decays
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Backup - Slides
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Conversions per Event
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Fluctuation from... to...
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m Only 3 tracks are used!
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Number of Tracks after “Rejection”

#Tracks truth

#Tracks (reco) truthmatched

#Tracks (after Rejection) truthmatched

# Number of Tracks
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No improvement
(at the moment)

But we will see
what we can
achieve with a
better
Conv.finder tool
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" ol Number of matched Tautracks per Event |

Comparison of
Number of
tracks matched
to decay mode
without and with
Likelihood-cut
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AR as an Example

#Entries

AR Track1 and pos Track of Conv
AR Track2 and pos Track of Conv
AR Track3 and pos Track of Conv

700

|IIII|||ll

600

500

400

300
200

"
e

0.2 0.3 0.4 0.5 0.6
AR

rere et LT
|

o
o
—

M. Boéhler (DESY Hamburg)



	Study: Improve the Tau Reconstruction
	Outline
	1. Photon Conversions
	What is a Photon Conversion?
	Vertices of all true Conversions (MC)
	What we see…
	How does the Conversion Finder tool work?
	Sample/Tool we have used
	Reconstructed Conversions
	Reconstructed Conversions matched to true Conversions
	2. t-Decay and Reconstruction
	t-Decay
	t-Reconstruction
	Some figures from t-Reconstruction (with TauRec)
	Particle ID of all t-Tracks
	Leptonic Particles in t-tracks
	In spite of the low Efficiency
	3. Rejection of t-Tracks
	Ideas of some Cuts for Rejecting Tracks
	Which Particles do we reject?
	Tracks matched to Decay Mode
	Conclusion
	Backup - Slides
	Conversions per Event
	Fluctuation from… to…
	Number of Tracks after “Rejection”
	DR as an Example

