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OBJECTIVE’S

» PANDA (AntiProton Annihilations at Darmstadt) is
mainly focused on strong interaction studies in the
non-perturbative regime of quark-gluon interactions.

» The contribution of the constituent bare quark masses
inside the hadrons is only few MeV and remaining mass is
due to the strong interaction.

» The underlying physics is complex and yet to be
understood fully.

» The study of spectroscopy of glueballs and mesons up to
charm sector can help in answering these fundamental
questions [1, 2].
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ROOT MECHANISM
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FIgU re€. Process flow in root mechanism [3].
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» We choose the following decay channels:

Decay pp Decay pp

1.0 f5(1500)~ PHSP; 1.0 f5(1710)~y PHSP;

Enddecay Enddecay

Decay f(1500) Decay fp(1710) IR
1.0 7t 7~ PHSP; 1.0 n 77~ (KT K™) PHSP;

Enddecay Enddecay

End End

e Antiproton p beam momentum Pz = 3.5 GeV/c is fix.
e Provides p beam energy, E5 = 3.62 GeV.
e The Lorentz invariant quantity,

s= mf—, +2E;mp + mi (1)

in the laboratory frame (for details see Ref. [4]).
e Gives the center-of-mass energy, /s = 2.92 GeV.
e Run the simulation for 10000 events of pp collisions.




INVARIANT MASS DISTRIBUTION Presentation

Keval Gandhi

Tigbim_fim
Eries 603
ssof- wean 1504
AMS odsst
“w
350
F
P INVARIANT MASS
" el M, | DISTRIBUTION
o5 i s B B
oy @)

Flgu re: Invariant mass distribution for f(1500) — n 7~ decay.
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FIgU re: Invariant mass distribution for f(1710) — nt7~ decay (left) and for
f0(1710) — KT K~ decay (right).
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FIgU re: Gaussian distribution for f(1710) — n" 7~ decay (left) and for
f(1710) — KT K~ decay (right).
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» The Gaussian probability density function is,

Fx) = \/%ﬂe(“szg)z) )

where xp provides the mean or expectation value of the
distribution, ¢ is the standard deviation and o2 is the
variance.

» The mean of the Gaussian distribution gives an
expectation value of mass of the glueball resonances.

M = 1496 MeV,

= 1705 MeV.

fp(1500) —> 7+ —

Mf0(1710)4>7r+7r* (KtK—)




» Relative distance between the half-maximum points gives

full width at half maxima (FWHM),

FWHM(o) = +/8In(2) - o

FWHM 1500y nt n— = 17113 MeV,
FWHM 1210y st - = 21815 MeV,
FWHM = 208414 MeV.

» The spectroscopy study commonly used half width at half

maxima (HWHM),

fo(1710) > KT K—

1

HWHM = 3 - (FWHM)
HWHMfO(lsoo)ﬁ»wﬂr— = 85.5+6.5 MeV,
HWHMf0(1710)~>7r+1r* = 109+7.5 MeV,
= 104+7.0 MeV.

HWHMFO(1710)~>K+K*
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(4)
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» Invariant mass distribution and Gaussian distribution for
the f5(1500) — 77—, £(1710) —» 7 "7~ and
7b(1710) — KK~ decays are studied

» The mean of the Gaussian distribution gives an
expectation value of mass of the glueball resonances.

CONCLUSIONS

» Which are in agreement with the PDG-2018 [5] world
average values, Mg (1500) = 1506 £ 6 MeV and
Mfo(1710) = 1704 + 12 MeV.

> Moreover, their full width at half maxima (FWHM) and
half width at half maxima (HWHM) are also calculated
from the standard deviation (o).
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» We analyze the strong decays of charmed mesons using
Heavy Quark Effective Theory (HQET) in the leading
order approximation [6, 7, 8, 9].

» We make a predictions for the decay widths, branching
ratios and the fractions.

FUTURE PLAN

» Fraction gives the percentage of the partial decay width
with respect to total decay widths.

» That will gives the probability of the particular decay
mode from the all possible decay modes.
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» For example:
e The D3(2460)° is mainly decay via strong interaction
with an emission of light pseudoscalar mesons (7, K, 7).

e The charge and the flavor of participating mesons are
conserved.

Ta ble: The strong decay widths of newly observed D (2460 0 meson (LHCb(2016) [10
2

with possible decay modes.

FUTURE PLAN

Meson N5t Decay mode  Width (in MeV)  Branching ratio  Fraction (in %)  Probability
D} (2460)°  1%P, Dfr— 127.978g> 1 46.0429 0.46
DOx0 66.8703g2 0.52251 24.0580 0.24
DI K~ ~0 0 0 0
Dby - - 0 0
D*tm— 56.3891g> 0.44062 20.2872 0.20
D*070 20.7173g2 0.23221 10.6914 0.10
DITK™ - - 0 0
D*0p - - 0 0

Total 277.9547g2 ~ 100 ~1
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» Therefore, the decay channel will be

Decay pp

1.0 D3 (2460)° PHSP;
Enddecay

Decay D3 (2460)°
0.46 DT~ PHSP;
0.24 DO7® PHSP;
0.20 D*T 7~ PHSP;
0.10 D*%70 PHSP;
Enddecay

End

FUTURE PLAN

» Which gives the final states mass spectra of D*7—, D%7°,
D**7~ and D*97% as a decay products.

» That will be reconstructing the state D}(2460)°.

» Also, possible to analyze the strong decays of other
charmed mesons.
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