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[2] D Brommel, Pion Structure from the Lattice, Ph, D. Thesis, Regensburg U. 2007.



Multipole structure

» Tensor current matrix elements
Mich"] = (N(p', 55)[1q(0)ic" 14 (0)| N (p, S5))
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Multipole structure

» Tensor current matrix elements
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» Matrix elements in 2-D Drell—Yan West Frame
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Multipole structure

» Tensor current matrix elements
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» Multipole form factor
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» Tensor moments
H7.(0) = g7,  E7(0) +2H7.(0) = %, 2Hr(0) = QF
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Chiral quark soliton model

» Partition function
Zog = / DDy DU exp [ / V(i) + iMU +im)¢] - / DU exp (—Seg[U]) ,

Set|U] := =N Trlog (if + iMU + im).

» Two point correlation function
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Chiral quark soliton model

» Saddle point solution
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Results

p t dependence
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Dipole form factor Quadrupole form factor
Level Dirac Sea Total | Non-relativistic limit
—d
g 0.88 0.11 0.99 1
ket | 6.92 0.69 7.61 0
—d
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Results

» Pion mass dependence

T R DT B B
50 100 150 200 250 300
m, [MeV]

me | gr llev] o3 'beal g3 “lto]
0 0.885 0.117 1.002
10 0.885 0.117 1.002
50 0.884 0.114 0.998
140 0.882 0.106 0.988
300 0.882 0.091 0.973
600 0.897 0.065 0.962
M kit {lev] Kkt seal ket 4ltot]
0 6.87 0.94 7.81
10 6.87 0.94 7.81
50 6.88 0.88 7.76
140 6.92 0.69 7.61
300 6.86 0.51 7.37
600 6.66 0.43 7.09
me | —Q flev] Qb “seal  —Qi o]
0 3.01 9.58 12.59
10 3.01 8.40 11.42
50 3.03 6.21 9.24
140 3.08 3.94 7.02
300 3.01 2.73 5.74
600 2.80 2.50 5.30
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Summary & outlook

p In this work, we estimate the tensor charge(gybf_d = 0.99),

anomalous tensor magnetic moment(KYLf“Ld = 7.61) and
tensor quadrupole moment(Q, = — 7.02).
u+d ~ 0 u—d ~ 0 u—d ~ 1 u—d
>(KT )NRN ’< r )NRN ’< )seaNE r

» By varying the pion mass and observing the trends in the tensor moments,
we found (Q;‘fd) shows a tendency to be significantly enhanced in the chiral limit.

» We expect to extract information to explain the transversely polarized spin distribution using
tensor form factors.
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