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J/ψ reconstruction…
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Confirm the cut of mass distribution
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Status

• confirm how the mass distribution changes when applying a cut  
- J/ψ single gun sim


• η distribution 
- PYTHIA p+p 
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Pt Cut

• Pt<0.5 


• At mass distribution, the relatively smaller mass 
component decreased by this cut.


• How about Pt<0.2?


J/psi single gun simulation,  
B-on, 200K events

Blue  ：before cut

Green：after cut

Used track 
All tracks that EMCal clusters 
can match with silicon tracking
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Pt Cut - changed

• Pt<0.2 (0.5→0.2)


• The mass distribution looks almost same as 
without cut one


J/psi single gun simulation,  
B-on, 200K events

Blue  ：before cut

Green：after cut

Used track 
All tracks that EMCal clusters 
can match with silicon tracking
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Calo matching accuracy Cut

• |Dz| < 4cm


• The tracks that silicon tracking point and the closest EMCal 
hit position are more than 4cm apart are cut.


• “4cm” is decided by my eyes👀 
-gaus fit?


J/psi single gun simulation,  
B-on, 200K events

Blue  ：before cut

Green：after cut
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Calo matching accuracy Cut

• |dφ| < 1.7


• “1.7” is decided by σ of dφ distribution.


• The mass distribution has decreased overall.

J/psi single gun simulation,  
B-on, 200K events

Blue  ：before cut

Green：after cut
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E/p cut 

• p.8 < E/p < 1.2


• This↑ cut values are set provisionally for 
now, it has no particular meaning.


• It looks work very well…

J/psi single gun simulation,  
B-on, 200K events

Blue  ：before cut

Green：after cut
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E/p VS mass distribution

• Special J/ψ single simulation data 
→J/ψ 100% decayed e+,e- 


• How does the mass distribution change 
depending on the E/p value..?


• When the mass is around 3,,, E/p looks 
0.8~1.2 (by my eyes) 
→current E/p cut seems fine I think


J/psi single simulation, 100% decay to e+/e-  
B-on, 200K events
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E/p, mass distribution 

• Cut

• pt > 0.5GeV

• nINTT >=1 && nMVTX >= 2

• Chi2/ndf < 5

• |Dz| < 4cm

• 0.8 < E/p < 1.2

• Opposite sign


•

J/psi single gun simulation,  
B-on, 200K events

M = (E1 + E2)2 − ⃗p1 + ⃗p2
2
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E/p, mass distribution 

• Cut

• pt > 0.2GeV

• nINTT >=1 && nMVTX >= 2

• Chi2/ndf < 5

• |Dz| < 4cm

• |dφ| < 1.7

• 0.8 < E/p < 1.2

• Opposite sign


• We can see J/ψ peak

J/psi single gun simulation,  
B-on, 200K events

Before cut After cut
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η distribution

• These cuts introduced today are not 
included. The tracks used are all tracks 
that have an EMCal clusters matching 
with silicon track.


• The part of around η= 0 is depressed 
(why?).


• The distribution is symmetrical about 
0, and the smoothness approaches 
uniformity near zero.


• |η| drops sharply around 1.8.


PYTHIA, p+p, X-ang : 0  
B-on,100million events
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Summary / To Do

• I confirm how each cut works at the mass distribution. 
I changed Pt cut value and add |dφ| cut.


• In PYTHIA, I will compare the η distribution after silicon+calo tracking with the 
before tracking one to examine the detection efficiency of silicon+calo tracking.


• I also want to confirm how the η distribution changes with the values of the angle 
φ and Pt.




Back Up
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Quick checking of analysis

• J/psi single gun simulation, 200K events


• I just used Jaein’s macro for quick checking 

• Check for

• E/p distribution

• Pair mass distribution


• 0.8 < E/p > 1.2

• Dz < 4cm

• pt > 0.5GeV

• nINTT >1 && nMVTX > 2

• Chi2/ndf < 4

• Opposite sign


• Similar with Jaein and Hachiya san analysis - framework and macro are working fine.

/sphenix/user/jaein213/tracking/SiliconSeeding/analysis/DrawMassDis_JPSI_new.C

J/psi single gun simulation,  
B-on, 200K events
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Quick checking mass distribution

• Check for

• E/p distribution

• Pair mass distribution


• 0.8 < E/p < 1.2

• Dz < 4cm

• pt > 0.5GeV

• nINTT >1 && nMVTX > 2

• Chi2/ndf < 4

• Opposite sign 
→I am checking the mass distribution of before/after these cut to confirm


• No peak at mass distribution

PHYTIA, p+p, X-ang : 0  
B-on,1million events
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J/ψ中間子のdecay確率
• e+,e-に崩壊するのは6%

https://pdg.lbl.gov/2024/listings/rpp2024-list-J-psi-1S.pdf

https://pdg.lbl.gov/2024/listings/rpp2024-list-J-psi-1S.pdf

