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Scalar density correlator

noleterm bubbleterm

Compute using rooted staggered fermions
Model using SXPT — test of fourth root



What 1s hew?

o LatO5 Prelovsek: a0 bubble formalism
* This year
— 10 formalism

— Fits to Asqtad simulation data— several
momenta — both a0 and fO
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SXPT Tree Level Spectrum

2
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¢ 'Mass matrix with tastes and replicas

e prrtw = b p O gy g,

e Meson spectrumris obtained by diagonalizing the meson
mass matrix or by summing diagrams
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Series expansion for tasté singlet eta

In‘terms of quark lines:

- Yy + Sy

Sums cleanly ta one pole:




Meson Spectrum

*1-"-

Chiral taste multiplets




;Matchlr‘rg Lattlc& QQD t@ SXPT
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Two meson “bubble” term

inar(8)pear (0)) = (26)70* 3° 30 (duepgl®@)dpgan(x)ba gy (0) gy (0)
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P’relovse (l«iat05) Fesult for a@ “bubb}e”
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Rooted 2 + 1 flavor Theory

‘Thresholds and welghts 2X1+1
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Unrooted 2x4 + 4 Theory

‘Thresholds and welghts £X4+4
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Single flavor

Thresholds and weights 1 or 4
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Fitting function

Simultaneous fit to a0 (5 momenta) and f0 (5 momenta)
f’ﬂgun t) = frnesona0(P: ) + frobibie.en(P 1)

betr () €xp[ = Eog(p)t] + be,a(p) (=)’ exp[—E,_4(p)t] + (N = 1)
co(p) + bro(p) exp(—Epm(p)t] + by a(p)(—)’ exp[—Ey 4(p)f] + (N — &

Meson terms: 13 params

Bubble terms: 3 params




Ensemble

MILC Asqgtad a=0.125fm 2473 x 64

am _ud=0.005._.am s=0.05

m_pi/m rho = 0.303

510 configs. 8 time slices 200 rand sources
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fyo correlator
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Fit Result (Preliminary)

e Compare with LEC’s fram meson masses and decays

- | Ouwrfit meson mass, decay
. i A r..ll.-.I ] 1-. .:-I-. o -_ -

6.7
-0.016(23)
-0.053(7) | -0.040(6)

* Results are reasonably consistent
* a0 mass (lattice units) 0.71(3) fO mass 0.4/(7)
e ainv = 1.642 MeV



Conclusions

Taste symmetry breaking complicates two-particle
thresholds

For scalar mesons the bubble term-is completely
determined from chiral low energy constants.

Fit'is reasonably consistent with. LEC’s from meson
masses and decays.

Unitarity violations and nonlocality are similar to what
occurs with-partial quenehing.

There are no spurious Goldstone modes in the continuum
limit
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