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Calculations
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Correlators
TL Mmesons
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The ground state energy of p mesons
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Magnetic polarizability of p mesons

0

18% mq=3'4.26 MeV —o—

-0.005

-0.01 |

-0.015

B, 1/GeV?

-0.02 |

-0.025 |

-0.03 — - ' ' ' - '
0 002 004 006 008 01 0.12

a, fm

li‘zl(po) = (—1.86+£0.18) * 10~* fm?




> attice

The ground state energy of Tt mesons
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Magnetic polarizability of t mesons
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Magnetic polarizability of Tt mesons

Bm(m?) = (2.14 £ 1.22) x 10~* fm? m, = 1TMev
Bm (V) = (2.8 £0.3) * 10™* fm?> m, = 25Mev

Chiral perturbation theory : 2 loops corrections

ChPT ChPT

to one loop | to two-loops

(a — B) .0 ~1.0 ~1.940.2

(a + )0 0 1.1+0.3
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Charged p meson

E? = |¢B| — gs.qB + m* — 4mmf3(¢B)?
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Charged p meson
E? = |¢B| — gs.qB + m* — 4mmf3(¢B)?
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Charged p meson
E? =|qB| — gs.qB +m* — 4tmpB(qB)* + k(¢B)*
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The g-factor of p mesons
E%(s = +1) — E*(s = —1)
2(eB)

/

mg — 0
g = 2.4+ 0.2 lattice 18% and a = 0.115 fm
Gexp = 2.1 0.5

D. G. Gudino and G. T.Sanchez, (2013), arXiv:
1305.6345 |hep-ph]

g =~ 2.37 Relativistic quark model
g~ 2.4 F.X. Lee et.al., Phys. Rev. D 78, 094502(2008)
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E%(n), GeV*
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Charged m meson

= |qB| — gs.qB + m? — 47Tm6(qB)2
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Charged m meson

Viatt | a (fm) XQ/dOf B (10_4fm3)
184 0.095 0.22 1.2 4+ 0.2
184 0.115 0.28 1.84+0.1
184 0.125 0.04 0.8+ 0.4
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Charged K* meson
E? = |gB| — gs,qB + m?* — 4mrmpB(qB)?
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Charged K* meson
E? = |gB| — gs,qB + m?* — 4mrmpB(qB)?
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The g-factor of K* and p mesons

B .
204,r‘n =34.26 MEV K, 'a=0.115 fm —=—
o~ 1% , p,a=0.115 fm —e—
> 5| i
b
O
~
i
o
[N |
Ll
W
I
o
[t |
Ly

0 0.2 0.4 0.6 0.8 1 1.2 1.4
eB, GeV*

g=2414+0.13 K* meson
g — 2.23 £ 0.12 P meson
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Conclusions
Magnetic polarizability was found for neutral mand p mesons :
Bm(m?) = (2.14 £ 1.22) x 107* fm? m, = 17TMev
ﬁm(ﬂo) — (2.8 £ 0.3) % 104 fmg mq = 20Mev

|s|=1

m (po) = (—1.86:

- 0.18) * 107* fm? my, = 36 Mev

Magnetic polarizability depends on spin projections.

g-factor for p meson

g = 2.4 1

- (.2

Magnetic polarizability was found for charge m mesons

The ground state energy was found for charged,
neutral mand p and K* mesons
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Future works

Mixing between m and p mesons

Magnetic polarizability for charged mmand p
mesons(large lattices and increasing statistics )

Increase in accuracy of g-factor determination

Magnetic polarizability , g-factor, ground state energy
for K mesons

Electric polarizability for mesons

Magnetic moments and polarizabilities of heavy
quarkonia



Thank you for your attention!

For more information welcome to arXiv: 1411.4284[hep-
lat]
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For gauge
confiuractions:
Symanzik action
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