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SPQcdR Collaboration’s

15t partially quenched simulation

(APEmille)

Let’s start with a “simple” analysis

SPECTROSCOPY
Later on:
K°—K° MIXING
K semileptonic decays

K->zt ..

Near future (Autumn 2004)
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PARTIALLY QUENCHED SIMULATION

(2 dynamical fermions)

‘Plaquette Gauge Action(pf=5.8) + Wilson Quark Action
*2 Volumes:16°x48, 24°x48 (in progress)
*4 sea quark mass values: M,/ My;=0.66+0.80

4 values of k; k,; k,, combined in all possible ways

*Preconditioned (LL-SSOR) Hybrid Monte Carlo (L
Leap-frog Integration Scheme (6t = 4¢10-3)
*BiCGStab Inversion Algorithm (r=10"5, N __ =600)

=1)

traj

ACCEPTANCE >80%
REVERSIBILITY at level 10-11
INVERSION ROUNDING ERROR~103



V=16°x48 : 4500 traj. at each sea quark mass
435 trajectories >1 independent configuration
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LIGHT HADRON SPECTRUM

Plateaux and Finite Volume Effects

Decreasing sea quark mass

k.=0.1535 k.,=0.1538
k,,=0.1535, k,;=0.1535 kv1s=kvz=0-1533
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LARGE FINITE VOLUME EFFECTS
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Irregular dependence on the sea quark mass

0.095 .
0.090 |
0.085
0.080
w114
oo L 37y i
AR R ¢ k =0.1535
0.065 |- | S ® k =0.1538
{ #k =0.1540
0060 F | T+ » k =0.1541
0.055 1 — 1 | 1 | 1 | 1 | 1 | 1
6485 6490 6495 6500 6505 6510 6515 6520

1k,

0.42
040 | . :
s ¢ 0 0 ’ 't L
038 | L rT '
ol | L] u
g | ' :
: bt |-
0.34 | 1
+ T 7 [ )
0.32 | T 1~ * K=0.1535
I *K.=0,1538
1 o K.=0.1540
050 o K.=0.1541
0‘28 ! | I | I | ! | | I | !
6485 6400 6495 6500 6505 6510 6515 6.

1k,



“UNQUENCHED” VS “QUENCHED-like” ANALYSIS
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Uncertainty on the lattice spacing
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RENORMALIZATION CONSTANTS
(non-perturbative RI-MOM method)

T
ol 1, Agep << << ;

@ Z I .(p)
2,2y, Lg(10), Zp (1), Zy (1)

From the renormalization group equation:
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Finite Volume Effects

k =0.1535 k=0.1541

PP
—Voieas _ — V=16'x48

sl
_ Veoaas — V=24'x48

== - 0.7 :,ll |-l---l;m.‘h -.i "Hj‘.- ‘ ‘
" T B R
ZP \ |EI'!, Z
_ iﬁ! 'i|l| 1\
Gﬁ I!“ ! I.lll .
SR T I S
iy W ' | A !m r!""'!'-r T T e L i -

-. L L l-
r— 4T

] I ] 1 ] 1 ] L {15 L 1 ! ] ! | 1 ] 1 ] L ]

1.5 2.0 2.5 3.0 3.5 0.0 0.5 1.0 1.5 2.0 2.5 3.0
(au)’ (an)’



Small dependence on the sea quark mass
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LIGHT QUARK MASSES

M;S = A-(am)VW[

M = B-(am)Aw’j

Ward Identities + ChPT guided Fits:

VWI O(a)
V., <a|V,|B>= 0 (p)—m,(w) <a|S(u)| >
wi(p) =2, (u)i[}{ —klj
AWI

Z, ap = Z, l<a|Vy4,|f>
Z T 7w 2 <a|P|p>

am( i) =

@ V, <al|A,|f>= 0 (u)+im,(w) <a| P(u)| f>



(am) _

RI-MOM (u=1/a)
0.10 — T
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*Good agreement between VWI and AWI
*Discrepancy between “unquenched” and
“quenched-like” analysis



CONCLUSIONDS
HADRON SPECTRUM

large finite volume effects (~10%)
sirregular dependence on the sea quark mass

RI-MOM RENORMALIZATION CONSTANTS
finite volume effects (<5%)
*small dependence on the sea quark mass

QUARK MASSES

ediscrepancy between “unquenched” and “quenched-like” analysis
epreliminary results

TO DO:

‘more configurations at V=243x48
esmearing
*other sea quark mass values

cother B values
etwwictad mace OYC'D
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VECTOR AUTOCORRELATION
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