
 Studies of the background 
under the K- peak in 

Monte-Carlo simulation
bmnsim_DCMSMM_XeCsI_3.9_AGeV_mb_50k_new_1.root, 50000  events

Khukhaeva Anastasia



Goal of task: To reduce the background level in experimental data

1. To study the structure of the background under the K- peak 

in Monte-Carlo simulation

2. To create special cuts for tracks in Monte-Carlo simulation

3. To apply obtained result for experimental data analysis 
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Red - ExpData  Blue - MCData

Comparison of m  spectra for MC and Exp Data2 
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Track cuts for StsVector (Exp. Data)

Weak cuts

1)  GetNStsHits()>=4

2)  (Abs(dx) < 6 && Abs(dy) < 6)

3)     -1.0 < PrimaryVertex.fX < 1.5

         -1.0 < PrimaryVertex.fY < 1.2

         -0.5 < PrimaryVertex.fZ < 0.5

4) primaryVertex->GetNTracks()>=2

Strong cuts

1)GetNStsHits()>=5

2)(Abs(dx) < 6 && Abs(dy) < 6)

3) -1.0 < PrimaryVertex.fX < 1.5

    -1.0 < PrimaryVertex.fY < 1.2

    -0.5 < PrimaryVertex.fZ < 0.5

4) abs (Xpv - PrimaryVertex.fX) < 1. 

abs (Ypv - PrimaryVertex.fY) < 1. 

5 )primaryVertex->GetNTracks()>=2

6) TMath::Sqrt(dxCsc*dxCsc+dyCsc*dyCsc)<5
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The difference between weak and strong cuts under the peak of K-

hExpmass500GlCut_pF.root(Weak cuts)
47736.1 - sum of content under the red line
58553 - integral (0.12,0.4)
10816.9 - signal
signal/integral = 0.18

hExpmass500allCont_pF.root(Strong cuts)
22230.4 - sum of content under the red line
28882 - integral (0.12,0.4)
6651.6 - signal
signal/integral = 0.23
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m  spectra for Exp. Data

Red - Weak cuts for track
Blue - Strong cuts for track

2 
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The method of selection of background tracks

● It was used information about Id 
of track to select background 
tracks

● It was chosen the area of K- peak 
(0.16 < m  < 0.34) and (-2 < p/q < 0)2 
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Studies of the background structure

All background identified tracks were divided into 5 groups:

1. There was right hit of Tof 400 in 6sm area of the extrapolation point, but 
incorrect matching occurred

2. Decay cases - track belonging to tof400 hit was produced by identified track and  
identified track was K-

3. There was a right point of Tof 400, but there was no such Tof 400 hit

4. False tracks (<50% of true hits)

5. Other tracks
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Overall statistics

● 50 000 events, 3.9 AGev 
MCData

● 44 - background tracks 
● 87 - right tracks

13/44 - Wrong matching

6/44 - decay of K-

5/44 - it has no hit,but has a 
point 

2/44 - false tracks

17/44 - other tracks
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Possible solutions for Exp Data

1. To use correlation of residuals between Tof400 and Csc 

2. To use information about time of hit (selection of fast hits for 

track)

3. To choose ‘right’ pair track-hit with ‘right’ mass of particle
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Thank you for attention!



Back up



Studies of the background(BEFORE)

It was chosen the area of K- peak (0.16 < m^2 < 0.34) and (-2 < p/q < 0)

All background identified tracks were divided into 3 groups:

1. Id of identified sts tracks = Id of tracks belonging to CSC hits

2. Id of identified sts tracks != Id of tracks belongs to CSC hits

3. There were Id of tracks belongs to Tof400 hits = Id of identified sts tracks in 6sm 
area of the extrapolation point, but incorrect matching occurred
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Explanation
1 Group(True Csc)

Green tracks -  MotherId of tracks belonging to tof400 hits = Id of identified sts tracks, It means that  sts tracks decays into several 
tracks before Tof400, one of them belongs to tof400 hit. 

Purple tracks - There was tof400 point with trackId = Id of identified sts tracks, but these points has no tof 400 hits

White tracks - In these cases there were no right tof400 hits 

2 Group(False Csc)

Green tracks -  MotherId of tracks belonging to tof400 hits = Id of identified sts tracks, It means that  sts tracks decays into several 
tracks before CSC, one of them belongs to tof400 hit. 

Purple tracks - There was tof400 point with trackId = Id of identified sts tracks, but these points has no tof 400 hits

White tracks - In these cases there were no right tof400 hits 

3 Group(WrongChoice)

Wrong hit were closer than right hit due to extrapolation uncertainty, random process of the rescattering, energy loss of particles in 
matter



Overall statistics

42 - background tracks, 87 - true tracks

14/42 - green tracks (from decays)

9/42  - white tracks

5/42 - purple tracks ( no hits)

1/42 - from decays, but another hit in 6sm area

13/42 - 3 group(WrongChoice)



Track cuts for MC data

1)GetNStsHits()>=5

2)TMath::Sqrt(dx*dx+dy*dy)<6

3) -1.0 < PrimaryVertex.fX < 1.5

    -1.0 < PrimaryVertex.fY < 1.2

    -0.5 < PrimaryVertex.fZ < 0.5

4) abs (Xpv - PrimaryVertex.fX) < 1. 

abs (Ypv - PrimaryVertex.fY) < 1. 

5 )primaryVertex->GetNTracks()>=2

6) TMath::Sqrt(dxCsc*dxCsc+dyCsc*dyCsc)<6

dx = x(Extrapolated track to Tof400) - xHitTof

dxCsc = x(Extrapolated track to Csc) - xHitCsc

ZhitCsc > 390 && ZhitCsc < 410




