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Kogut-Susskind (staggered) quarks

Some exact chiral symmetry — numerically tractable
at small quark mass

Relatively efficient for dynamical quarks
Improved action (“a? ') gives good scaling
properties

Quenched, 3 flavor and 241 flavor simu-
lations.

a =~ 0.9fm.

283 x 96 lattice, L ~ 2.5fm.

400-500 configurations in each set.
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Hybrid operators

p X B, need taste singlet rho ( for ease of can-
cellations in separating 1-+4 from 2-+4, etc.)

e.g. simplest “VT" rho: o Haste! ( Flave )
Hy = 9%y ® vy ¢° B — 9% v: ® 7 ¢° By

use et =

Hz = %y ® 19°B2 — %y, ® 1¢bB§'b

Nonlocal, must preserve C symmetry in loca-

tion of B field
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:_TD’ O + ® qu

T 1 1 T

Parity partners in propagators (oscillating part
is 1 4+ 4, lighter than hybrid)
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1T+ /1~ propagator. Quenched, am, = 0.04
(mg &~ ms). Diamonds are negative values.
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1T+ /1—+ propagator. Three flavors, amq =
0.0124 (mq = 0.4mg). Diamonds are negative
values. |
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Mass fits, quenched my ~ 0.4mg.
5>/ML9} 5122 ~ caf (pra‘ 'Z.‘L_’_ gbcuvg’(.)
o = go'z,
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0.5 — O: 2 particle fits .
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1~1 mass fits, quenched my =~ 0.4ms.
2 patiecle £ts - Lyéhl .,
2 paticle €4s= hybrid,
a, { fi=d)
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- 0O: 3 particle fits .
B msea = ™ N
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1~t mass fits, quenched my ~ ms.

Symbol size =~ confidence level

2 particle fits: hybrid and a;.

3 particle fits: hybrid, a; (fixed) and another

1+ +.



Virtual quark-antiquark pairs do have effects:

"J" with and without quark dynamics
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VirtUaI quark-antiquark pairs do have effects:
Upsilon spectrum and fr.

ny=0 results (2000) ny=3 results (2003)
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Static quark potentials, quenched and three

flavor

Different shapes — no unique way of determin-
ing lattice spacing in quenched calculations.

.18 m=0.031
.4 quenched

+ a » «m=0.031

r/r,
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We could try r1 ...
Quenched and three flavor nucleon and rho
masses in units of r; (r; = 0.32 fm.)

/Uo’fc S snnilar §’fa‘£'lf'{f(,a/{ Qriers for-

iueb\cc_a.} - ‘F“{f @CD
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Or we could use o ...

Quenched and three flavor nucleon and rho
masses in units of y/o. perhaps because sigma

O
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determined at r ~ hadron size
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CO mp are +0 Q-&'v—/:‘v W uv /(..

MILC, UKQCD, SESAM, ZSU collaborations
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- -0: n;=0 imp. stag, Symanzik
ll\lﬁ -0: n,=3 imp. stag, Symanzik
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Three sea quarks, about strange quark mass
1=t mass fits, mseq & ms, my ~ ms.
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1t mass fits, mgeq & 0.4ms, ms, my X ms.
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1~1 mass fits, mseq =~ 0.4ms, ms, my ~ 0.4ms.
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