J/P reconstruction...

Confirm the cut of mass distribution
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Status

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

» N distribution
- PYTHIA p+p
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' J/psi single gun simulation, |
___B-on,200Kevents |

Pt Cut

. before cut .}

* At mass distribution, the relatively smaller mass ,

component decreased by this cut.

« How about Pt<0.27? Track P. Mass distribution

‘Green : aftercut |
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' J/psi single gun simulation, |
___B-on,200Kevents |

Pt Cut - changed

» Pt<0.2 (0.5—0.2) s e
. before cut

+ The mass distribution looks almost same as ,

without cut one

‘Green : aftercut |

Track P Mass distribution
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- J/psi single gun simulation,
Calo matching accuracy Cut R

» |Dz| < 4cm

. . . Blue : before cut
» The tracks that silicon tracking point and the closest EMCal

. . Green ! after cut
hit position are more than 4cm apart are cut.
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' J/psi single gun simulation, |
___B-on, 200K events |

Calo matching accuracy Cut

+ |do| < 1.7
+ "1.77 Is decided by o of d¢ distribution.

‘Blue : before cut |

 The mass distribution has decreased overall. |
|1Adp | Mass distribution

EMCal h_dphi_all h_mass_base
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' J/psi single gun simulation, |
___B-on,200Kevents |

E/p cut

* p.8<E/pP<i1.2 N
. before cut .}

» ThisT cut values are set provisionally for ’

- - . ‘Green : after cut _'
now, it has no particular meaning. L

E/p Mass distribution

» It looks work very well... T s pase

20000}

33333 i Entnes 308464

Moan 0.7848

18000F

16000

14000

12000

10000

8000}

6000} 1

40001
2000f k\

0 05 1 15 2 25 3 35 4 45 5 0 05 1 15 2 25 3 35 4 45 5
E/p M (GeV/c®)

Si-Calo MT 7



'J/psi single simulation, 100% decay to e+/e-
' __B-on, 200Kevents |

E/p VS mass distribution

« Special J/YP single simulation data
—J/P 100% decayed e+,e-

S _ E/p vs mass
* How does the mass distribution change : I PLoop_ve_mass

depending on the E/p value..? 45

Mean x 2.998
| Mean y 1.083

" | Std Dev x 0.7549
Std Devy 0.5971

- When the mass is around 3,,, E/p looks
0.8~1.2 (by my eyes)
—current E/p cut seems fine | think
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E/p, mass distribution

pt > 0.5GeV

NINTT >=1 && nMVTX >= 2
Chi2/ndf < 5

IDz| < 4cm

0.8<E/p<1.2

Opposite sign

E/p of matched track-calo
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' J/psi single gun simulation, |
___B-on, 200K events |

‘ 2

Mass (ALL cuts: pT & hits & X & |A z| & |Ag| & E/p)
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E/p, mass distribution

» Cut
» pt>0.2GeV
* NINTT >=1 & NMVTX >=2
« Chi2/ndf < 5
» |Dz| < 4cm
» |do| < 1.7
- 08<E/pPp<i.2
» Opposite sign

- We can see J/Y peak

4000F

3000

2000

Mass distribution

' J/psi single gun simulation, |
___B-on,200Kevents |
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n distribution PYTHIA, p+p, X-ang : 0

B-on,100million events

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

- The part of around n= 0 is depressed 10’ 1/Neq dN/dn (Calo matched)

h_eta
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Summary / To Do

| confirm how each cut works at the mass distribution.
| changed Pt cut value and add |[dd| cut.

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

| also want to confirm how the n distribution changes with the values of the angle
¢ and Pt.

Si-Calo MT
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J/psi single gun simulation,

Quick checking of analysis 5-on 200K ovents

 J/psi single gun simulation, 200K events

» | just used Jaein’s macro for quick checking
/sphenix/user/jaein213/tracking/SiliconSeeding/analysis/DrawMassDis_JPSI_new.C

o Ch eCk fOr mzo_"103 E/p of matched track-calo FthVé:&f}qlﬁ e Invariant mass of matched track pairs (e:t)n_'l—;"“jw
+ E/p distribution s e 8 F u e
I i |
« Pair mass distribution :i 25F -~ WL |
. 0.8<E/p>1.2 2] il
* Dz <4cm 1:_ 5] I
+ pt>0.5GeV o \ of “}“l %
+ nINTT >1 &&NMVTX >2 & % 53‘hﬂr‘ﬂ[ﬂm 3 .'HIL" L
+  Chi2/ndf < 4 b JMJM' %
. OppOSIte S|gn 0 05 1 156 2 25 3 35 4 4.5E/p5 0O 05 1 156 2 25 3 3.5Mags ((;é%//cz)S

»  Similar with Jaein and Hachiya san analysis - framework and macro are working fine.
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Quick checking mass distribution

» No peak at mass distribution

Check for
» E/p distribution

» Pair mass distribution
- 08<E/pPp<i2
Dz <4cm
« pt>0.5GeV
* nINTT >1 && NMVTX > 2
« Chi2/ndf <4
« Opposite sign
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—| am checking the mass distribution of before/after these cut to confirm
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J/YHEFDdecayfE=

- et,e [CRRIET DDIL6%

J/4¥(1S) DECAY MODES

Mode
[1  hadrons
[ 5 virtualy — hadrons
'3 gg8
4 788
s ete
6 et e 7
7 pou”

]

Scale factor/

Fraction (I';/I) Confidence level
(87.7 4+ 05 )%
(13.46 £+ 0.07 ) %
(64.1 4+ 1.0 )%
(88 £ 11 )%
( 5.971+ 0.032) %
(88 + 1.4 )x10~3
( 5.961+ 0.033) %

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