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Physics Focus

New generation of experiments : hadron spectroscopy
0 GlueX (JLab/HallD)
0 Panda (GSl/Fair)
0 BES Il (Beijing)

A Spectrum:  (Anisotropic -Clover fermions)
0 Excited state baryon resonances (Hall B)
d Conventional and exotic (hybrid) mesons (Hall D)
d Ground and excited state form -factors (Hall B)

A Critical need:
0 Hybrid meson spectrum/photo -coupling
d Baryon spectrum
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Anisotropic Actions

A Anisotropic Symanzik gauge action: anisotropy &=a/a,

d Bare gauge anisotropy °

A Anisotropic Clover: 3d-Stout -link smeared U & (spatial).

d Choose r.=1.No doublers
0 Bare fermion anisotropy  °;

A Clover coefficients ¢, and c, (Manke):
d Consistent with non -perturbative improvement!
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Anisotropy Tuning Results

A Anisotropies
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s g rs

A N;=2+1,6=3.5, a,.=0.1227(8)fm , a,=0.03506(23)fm
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A Tuning results:  arxiv:0803.3960
A Scale setting: determine- a, and m. in arxiv:0810:3588
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N:=2+1 Anisotropic Clover: dynamical generation

Scaling based on actual (24 3) runs down to ~230 MeV

com =2 (72)°] 1) ()] (252
A The entries are  # traj , location [M-core-hours](m_ L)
0 Goalis ~ 11ktraj

0 Blue uses NSF resources

A 323 proposed for USQCD, request available INCITE/ESP at ORNL,ANL,
possibly multi -year.

a,=0.1227fm
Lo(fm)  2.45fm 2.95fm 3.93fm 4.91fm
my(MeV) 20% x 128 243 x 128 323 x 256 403 x 256
833 6k, TACC[1.0M](10)
560 7k, TACC[1.5M](6.7)
448 8k, TACC[2.1M](5.4)
383 13k, done 13k, done 11k, Tenn[22M](7.4)
230 6k, PSC[6M](3.2) 11k, ORNL[70M](4.2)
140 11k, INCITE[390M](3.4)
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HMC Improvements

Issues for 32 3x256
o 1-flavor light clover: problematic (via RHMC)

Recent major improvements/changes.
d 2-flavor Clover mass preconditioned by TWM
d Switch to BICG inverter
d Switch to double precision

d Tuning Omelyan integrator via Shadow Hamiltonian

Roughly factor >2X improvement
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ORNL Allocations

2009 NCCS Petascale Early Science Allocations

2009 NCCS INCITE Allocations = Lattice QCD (DD)
w Physics @ Lattice QCD w Nuclear Physic 0.5%
5.1% 43% 5 6%

Muclear Energ
Y

6.6%

Geosciena
2.1% m Eiology

m Biology 8%

5.0%

m Geoscience
1.9%

B Computer Science
1.7%
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ORNL Queues

Queue Configuration

Jefferon Lab

Bin

o O~ W DN P

Cores Wall -
_ Time
Min Max Max Hrs
17001 24.0

6001 17000 24.0
1025 6000 12.0

513 1024 4.0
257 512 2.5
1 256 1.5
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Cores

Jefferon Lab
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ORNL Job Sizes

LGTO003
Weekly Average Job Size by Job Size Bins on jaguar
January 01, 2009 - May 11, 2009

B Average size of jobs requesting >60% of the available resources
| | Average size of jobs requesting between 20% and 60% of the available resources
[ Average size of jobs requesting <20% of the available resources

" 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53
Weeks
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ORNL Running

LGT003
Percent of Utilized jaguar Allocation
January 01, 2009 - May 11, 2005
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Second Lattice Spacing?

Ratio method Lo

0.8

sx = (9/4)2m} —m2]/m% o6

& o
g g ®

0'4'.@ “ ! #

02 m, = —0.0540
Mgy l ' m, = —0.0618
mx Co T Cilx + CsSX my = —0.0743
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Ix = (9/4)mz/m%
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Discretization effects

A Isotropic clover action - small discretization effects

ARatio method

145 Q 1
1.2 ’ '
1._
Wl ABMW 2008
S 0.8f
= [ 1" ]
0.6F | g
. — 4 a~0.125fm| -
0.4 | , - = ax0.085fm|
a5 ;\phys'ca' M, e a~0.065fm| |
O_ 1 | 1 " 1 L I 1 n 1 " 1 " 1 ]
0.05 0.1 0.15
(M_/M_)?

A Quantify discretization effects:
0 Moveto a=0.1fm
0 Compare ratio at m,,~ 500MeV (about 0.1 above)
0 Cost: 20°x192, 5ktraj ! ~1M core-hrs
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Distillation
A Correlation funcs
C(t',1) = (x(t) X' (1)).

A Smear quark fields

V'(t) < exp (o V() ()

A Suggests (smooth) low-rank approximation for smearing

N
0@) = VEOVIE) = @) = S o8P @) @)
k=1

arxiv:0905.2160
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Distillation - mesons

A Smearing in correlator

N
0@) = VOVIE) = D) = 3 v @uiT ()
k=1

A Correlator \

C (¢ t) = <c7(t’)D(t’)FB(t’)D(t’)u(t’) - a(t)D(t)FA(t)D(t)d(t)>

A Factorizes: operators and perambulators
CR(t',1) = T | @B () (¢, £) @4 (1) 7(t, 1)
Do) = VI(t) [DA(1)] .5 V(1)

Tap(t',t) = VIt M5 (', 1)V (t)

A A posteriori evaluation of C? after ¢ Aryiv-0905.2160
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Demonstration for mesons

A o6 spectrum (T1 ), m,,=383MeV, 163£ 128, 450 cfgs
A Increasing vectors, better resolution

A 12x12 correlation matrix (derivatives source/sink) I 5 states
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Demonstration for baryons

arxiv:0905.2160
A Nucleon (Gy), m,,=383MeV, 16°£ 128, 316 cfgs

A 4x4 correlation matrix | 2 states
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A Noise/signal: C(t)= a+b/NP | p~1 Betterthan naive scaling
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Demonstration for two - mesons

arxiv:0905.2160
A Sump 1/(prelit) 1/‘(' Prel ’t)

A m,=383MeV, 163£ 128, 100 cfgs
A 5x5 correlation matrix (inp) ! 3 states

2nd

1st

O-th

Relative momentum at
origin!
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