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`MC sanity check 
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• MC file : /sphenix/tg/tg01/bulk/dNdeta_INTT_run2023/data/simulation/ana.376/HIJING/fullSim/magOff/
detectorAligned/dstSet_00000/dNdeta-sim-HIJING-000-[0000 → 151].root


• N event : 30400

True VTXxy True VTXz

MC generated by Cameron, event info. extracted by Hao-Ren’s module

True VTXxy ≈ (0, 0)
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`MC sanity check 
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• MC file : /sphenix/tg/tg01/bulk/dNdeta_INTT_run2023/data/simulation/ana.376/HIJING/fullSim/magOff/
detectorAligned/dstSet_00000/dNdeta-sim-HIJING-000-[0000 → 151].root


• N event : 30400

N cluster 

Cluster size

Nclu v.s. NTrkrhits

first 100 events

Cluster adc sum

MC generated by Cameron, event info. extracted by Hao-Ren’s module

Bug just solved

Ongoing
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`MC sanity check 
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Current MC geometryOfficial INTT geometry

INTT geometry in G4 can be updated

(It was done in principle, maybe due to different versions)

MC generated by Cameron, event info. extracted by Hao-Ren’s module
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`MC sanity check 
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MC generated by Cameron, event info. extracted by Hao-Ren’s module

Cluster-ɸ correlation N cluster correlation

(Inner & outer barrel)
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`VTXxy determination - MC
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The correlation b/w DCA distance and Cluɸ is as flat as expected 

Low multiplicity region used

 20 < Nclu < 500, Cluster size < 5, ∆ɸ < 5.72


30.4k events

Giving VTXxy (0, 0)
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`VTXxy method validation - MC 
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Background remove

(count > 600)

Fit function : -A cos[B(x + C)] + D

Fit with TProfile (range 50 to 250 degree)

Low multiplicity region used

 20 < Nclu < 500, Cluster size < 5, ∆ɸ < 5.72


30.4k events

Peak : 194.2 degree

Correction : (-1.015 mm, 4.012 mm) → Current VTXxy : (-0.015 mm, 0.012 mm)

The fit indicates how much the correction should be

1. Assume VTXxy (1, -4 mm)

True VTX

Assumed VTX
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`VTXxy method validation - MC 
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2. Assume VTXxy (-0.015 mm, 0.012 mm)

Low multiplicity region used

 20 < Nclu < 500, Cluster size < 5, ∆ɸ < 5.72


30.4k events
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Fit function : -A cos[B(x + C)] + D

Fit with TProfile (range 50 to 250 degree)

Background remove

(count > 600)

The current VTX finding method works
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`Geometry check 
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Data - Survey Geo. Data - Survey Geo.

MC MC

MC provides the ideals how should those correlations be if the geometry is perfectly correct
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Geometry check  - INTT cluster ∆ɸ
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Data run 20869 MC

MC provides the ideals how should those correlations be if the geometry is perfectly correct
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MC - trial of background estimation
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PHOBOS, PhysRevC.83.024913

180 degree rotation of inner-layer clusters around the beam axis (angle ɸ)

Orignal

Post rotation

Inner barrel rotates 
180 degrees in ɸ

Normalize range 0.5 to 1

The angle-difference distribution post inner-barrel rotation has no peak, as expected
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`VTXz method validation - MC 
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Assume VTXxy (-0.015 mm, 0.012 mm) 20k events

 NTrueVTX = 1, Nclu > 20, Cluster size < 5, ∆ɸ < 0.11, |DCA| < 0.5 mm


All the combinations were considered (one cluster can be involved in several tracklets)

Possible zvtx ranges provide constraints

Track 1 Track 2

Z axis

Zvtx range is calculated for 
tracklet passes the selections
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2 : 4.224χReduced 

NClus : 5259

The histogram method with a Gaussian fitting can strongly suppress the background for high NClus region

Mean of the range is filled into histogram
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`VTXz method validation - MC 

13

Assume VTXxy (-0.015 mm, 0.012 mm)
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Wrong fit in low 
multiplicity region
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For the fit range finder

• If NClus < 1000 :

→ Try both methods, the one with smaller range is taken


• else : 

→ Only use the Gaussian fitting


• Do the pol0 fitting with error bars after range found

20k events

 NTrueVTX = 1, Nclu > 20, Cluster size < 5, ∆ɸ < 0.11, |DCA| < 0.5 mm


All the combinations were considered (one cluster can be involved in several tracklets)
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`VTXz method validation - MC 
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Assume VTXxy (-0.015 mm, 0.012 mm) 20k events

 NTrueVTX = 1, Nclu > 20, Cluster size < 5, ∆ɸ < 0.11, |DCA| < 0.5 mm


All the combinations were considered (one cluster can be involved in several tracklets)
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EffSig min : -74.62 mm
EffSig max : 65.69 mm
EffSig avg : -4.93 mm

MC true zvtx MC INTT multiplicity
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`VTXz resolution - MC 

15

Assume VTXxy (-0.015 mm, 0.012 mm)
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EffSig min : -2.90 mm
EffSig max : 3.05 mm
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Gaus mean  : 0.03 mm
Gaus width : 3.03 mm

 SimulationsPHENIX INTT

20k events

 NTrueVTX = 1, Nclu > 20, Cluster size < 5, ∆ɸ < 0.11, |DCA| < 0.5 mm


All the combinations were considered (one cluster can be involved in several tracklets)

Gaus width : 3.03 mm

EffSig width : 2.975 mm

So far the best resolution achieved with INTT
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`VTXz resolution - MC 
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Assume VTXxy (-0.015 mm, 0.012 mm)
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20k events

 NTrueVTX = 1, Nclu > 20, Cluster size < 5, ∆ɸ < 0.11, |DCA| < 0.5 mm


All the combinations were considered (one cluster can be involved in several tracklets)

PHENIX BBC

Gaus width : 3.03 mm

EffSig width : 2.975 mm

We might not need to reply on MBD z ? 

https://www.phenix.bnl.gov/WWW/publish/ohnishi/022698_comp_meeting/sld005.htm
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• INTT dN/dη MC was checked 

• No major wrong so far

• Cluster adc always 0 → under investigation

• Geometry can be updated


• VTXxy method was tested 

• Seemed to be working well


• Correlation plots comparing with MC indicates that INTT geometry has the room 
to be optimized


• First trial of background estimation was performed. There is no peak after 
rotation


• VTXz resolution was measured in full multiplicity region

• The histogram method with Gaussian fit can greatly suppress the background

• Hybrid mode was employed  for fit range determination

• Seemed to be working well

• Current resolution : 3 mm

Conclusion

17
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• Cameron will re run the MC with new INTT geometry and shifted z 
vertex distribution

• Re-run the analysis afterwards


• Implement the method with data and compare with MBDz

To-do list

18



Backup
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`INTT hits & clusters - run 20869
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Run 20869
 = 200 GeVNNsAu+Au 

Interval : 5%
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`VTXxy determination - demonstration
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Plot by Takashi for the method validation

If assumption = true
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`INTTz - MBDz vs INTT clusters
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`INTT η coverage
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Plot made by Tomoya

2-2
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`INTT coordinate

24


