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Project description

▪Main focus on looking at characteristics of
reconstructed tracks in the FS for the
reaction

ҧ𝑝𝑝 → തΞ+Ξ− → ഥΛ𝜋+Λ𝜋− → 𝑝𝜋+ 𝜋+𝑝𝜋−𝜋−

at beam momenta 4.6 GeV and 7 GeV.

▪ Reconstruction in the central tracker (CT) 
was not taken into account for this study. 
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Goals

➢To find differences and similarities between FS partial and full set 
ups. 

• Number of reconstructed tracks
• Tracks per event
• Hits per track

➢To describe reaction topology in the FS. 

• Illumination plots
• Acceptance



FS layout

Station 1
Station 2

Station 3

Station 4

Station 5

Station 6

Set Up No. GEM MVD FS STATIONS

FTS1234 2 Strips 1,2,3,4
FTS1256 2 Strips 1,2,5,6
FTSFULL 3 Strips + pixels 1,2,3,4,5,6

Renderings Jan-2015



PandaRoot Software was used to simulate the reaction:

ҧ𝑝𝑝 → തΞ+Ξ− → ഥΛ𝜋+Λ𝜋− → 𝑝𝜋+ 𝜋+𝑝𝜋−𝜋−

 Isotropic distribution
 10,000 events
 Ideal track Finder

▪ Track reconstructed if ≥ 6 FS hits 

 Particle transport: Geant3 
 Beam momenta: 4.6 GeV and 7 GeV

Analysis strategy



RESULTS



• Biggest difference between set ups in number of pions.
• Data generated using different seeds. 
• Numbers very similar between set ups.

Number of reconstructed tracks, beam momentum 
4.6 GeV

Set up FTS 1234 𝝈 FTS 1256 𝝈 FTS- Full 𝝈
𝝅− 1,409 38 1,419 38 1,336 37

𝝅+ 1,400 37 1,426 38 1,326 36
From Λ

𝒑 732 27 754 27 735 27

𝝅− 1,871 43 1,820 43 1,717 41
From ഥ𝚲

ഥ𝒑 707 27 722 27 715 27

𝝅+ 1,833 43 1,864 43 1,694 41

Number of reconstructed tracks, beam momentum 7 
GeV

Set up FTS 1234 𝝈 FTS 1256 𝝈 FTS- Full 𝝈
𝝅− 1,421 38 1,413 38 1,367 37

𝝅+ 1,452 38 1,471 38 1,403 37
From Λ

𝒑 817 29 847 29 829 29

𝝅− 1,515 39 1,466 38 1,438 38
From ഥ𝚲

ഥ𝒑 780 28 824 29 790 28

𝝅+ 1,515 39 1,495 39 1,478 38
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Reconstructed tracks, beam momentum 4.6 GeV

Set up FTS 1234 FTS 1256 FTS- Full

No. Events 10,000 10,000 10,000

Reco. ഥ𝚵− 56 62 52

Reco. Ξ+ 64 62 51

Reco.  𝚲 239 251 240

Reco. ഥ𝚲 251 252 225

Reconstructed tracks, beam momentum 7 GeV

Set up FTS 1234 FTS 1256 FTS- Full

No. Events 10,000 10,000 10,000

Reco. ഥ𝚵− 141 164 163

Reco. Ξ+ 161 167 168

Reco.  𝚲 401 415 399

Reco. ഥ𝚲 394 416 399



• FTS1234 Blue : Most of the tracks hit the 4 stations

• Red – FTS1256: Tracks get stuck or deflected after first station
but still a big number go through the four stations.

• Magenta – FTSFull: Most tracks have hits in the 6 stations.

• The shape of this plot is the very similar in the 7 GeV beam
momentum case. 



• Blue – FTS1234
• Red – FTS1256
• Magenta – FTSFull

Percentage of
total events

Reconstructed tracks

~50% 0

> 33% 1

~17% 2

< 5% 3

< 1% 4

< 1% 5

0 6



• Blue – FTS1234
• Red – FTS1256
• Magenta – FTSFull

• FTSFull/FTS1234
• FTSFull/FTS1256
• FTS1234/FTS1256C

• No big difference between set ups. 



• Blue – FTS1234
• Red – FTS1256
• Magenta – FTSFull

Fraction of
total events

Reconstructed tracks

~50% 0

~33% 1

~10% 2

< 4% 3

< 1% 4

0 5

0 6

• No big difference between set ups. 



• Blue – FTS1234
• Red – FTS1256
• Magenta – FTSFull

• No big difference between set ups. 

• FTSFull/FTS1234
• FTSFull/FTS1256
• FTS1234/FTS1256



• Difference in position of station 6 between 
FTS1256 and FTSFull

• Number of hits decrease with distance
from the interaction point.



• Difference in position of station 6 between 
FTS1256 and FTSFull

• Number of hits decrease with distance
from the interaction point.



Longitudinal vs radial momentum 

Comparison between simulated and 
reconstructed tracks, full set up:

• No reconstructed tracks with Pt > 0.6 
GeV.

• Tracks reconstructed if:
• 0 < Pz < 1 GeV  &  2 < Pz < 3.5 GeV
• 0 < Pt < 0.6 GeV

• Same situation for partial set ups.

• Same situation at beam momentum 
7GeV, only difference in range.  



• (Anti)protons and pions
separated in momentum
region.

• (Anti)protons have higher
momenta (Pt & Pz).

• Pions have lower momenta
(Pt & Pz).

Longitudinal vs radial momentum



Comparisson between simulated and 
reconstructed tracks, full set up:

• Few tracks reconstructed at 𝜽 > 40°.

• Most tracks reconstructed at 𝜽 < 20°.

• Same situation in partial set ups.

• Same situation at beam momentum  7 GeV, 
only difference in range.  

Momentum vs angle of emission



• (Anti)protons and pions
separated in momentum
region.

• Tracks from (anti)protons
emmited at 𝜽 < 20 ° are
reconstructed.

• Tracks from pions emmited at
𝜽 < 𝟒0° are reconstructed.







• Acceptance for particles emitted in 
𝜽 < 𝟏𝟎°.

• Acceptance drops after 𝟏𝟎°.

• No reconstruction for particles emitted
at angles 𝜽 > 𝟒𝟎°.

• No evident difference between set ups.

Reconstruction acceptance FS 

• Blue – FTS1234
• Red – FTS1256
• Magenta – FTSFull





• STT shows good efficiency at emission angles > 10°.

• STT + FS system show good efficiency for the whole range of angles. 

• Partial and full set ups difference due to other devices present in 
each case. 

Acceptance  Forward + Central 
Spectrometers



Conclusions

• Number of reconstructed tracks is independent of the beam momentum.

• Most of the tracks are reconstructed using hits in all the stations. 

• Position difference of the Station 6 between configurations FTS1256 and FTSFull.

• Number of hits in the stations decreases as we move away from the interaction point.

• Area surrounding the beam line has higher hit densities and it is lower at the edges of the 
stations.

• Higher radial momentum tracks are not reconstructed. It is possible to distinguish between 
pions and (anti)protons in the reconstructed tracks.



THANK YOU



OTHER PARTICLES (Full set ups)















Partial set ups 4.6 GeV

























PARTIAL SET UPS 7 GeV











Beam mom FTS1234 FTS1256 FTSFULL

4.6 GeV 7540 7583 7301

7 GeV 6951 6927 6974

Tracks with at least 1 hit at GEM



Beam mom FTS1234 FTS1256 FTSFULL

4.6 GeV 7540 7583 7301

7 GeV 6951 6927 6974

Tracks with at least 1 hit at GEM



BEAM MOMENTUM: 7 GeV



• Blue – FTS1234: Most of the tracks hit the 4 
stations

• Red – FTS1256: Tracks get stuck after first
station or they go through the four stations.

• Magenta – FTSFull: Most tracks have hits in 
the six stations.



Longitudinal vs radial momentum 

Comparison between simulated and 
reconstructed tracks, full set up:

• No reconstructed tracks with Pt > 1 
GeV.

• Tracks reconstructed if:
• 0 < Pz < 2 GeV  &  3 < Pz < 6 GeV

• 0 < Pt < 1 GeV

• Same situation for partial set ups.





Comparisson between simulated and 
reconstructed tracks, full set up:

• Few tracks reconstructed at 𝜽 > 𝟔0°.

• Most tracks reconstructed at 𝜽 < 20°.

• Same situation in partial set ups.







Blue: FTSFULL GEM cut
Soft blue: FTS1234 GEM cut

Red: FTSFULL MVD cut
Magenta: FTS1234 MVD cut



Blue: FTSFULL GEM cut
Soft blue: FTS1234 GEM cut

Red: FTSFULL MVD cut
Magenta: FTS1234 MVD cut










