First Applications
of the Stochastic LapH method
in Lattice QCD Spectroscopy

Speaker: Chik Him Worig

Authors:
Colin Morningstar*, Chik Him Wong*,
Justin Foley*, John Bulava™, David Lenkner*,
Mike Peardon~ , Keisuke Juge®

(Hadron Spectrum Collaboration)
*Carnegie Mellon University; Deutsches Elektronen Synchrotron,

~Trinity College,®University of the Pacific

Lattice 2010

1/25



Outline

QOutline

® Objectives
Reviews

Stochastic LapH Method
Simulation Details

First Applications

Applications on Connectestpt Correlators
Nucleon
Pion

Applications on Disconnected Diagrams in Isoscalars
Isoscalar Psuedoscalar
Isoscalar Scalar

Application on Multihadron Diagrams

Correlator
Decay

Current Work & Future Plans

«O» «Fr «

>

12NN Ee
2125



Outline

QOutline

® Objectives
o Reviews

Stochastic LapH Method
Simulation Details

First Applications

Applications on Connectestpt Correlators
Nucleon
Pion

Isoscalar Psuedoscalar

Applications on Disconnected Diagrams in Isoscalars
Isoscalar Scalar

Application on Multihadron Diagrams

Correlator
Decay

Current Work & Future Plans

12NN Ee
2125



Outline

QOutline

® Objectives
o Reviews

« Stochastic LapH Method
Simulation Details

First Applications

Applications on Connectestpt Correlators
Nucleon
Pion

Isoscalar Psuedoscalar

Applications on Disconnected Diagrams in Isoscalars
Isoscalar Scalar

Application on Multihadron Diagrams

Correlator
Decay

Current Work & Future Plans

12NN Ee
2125



Outline

QOutline

® Objectives
o Reviews

« Stochastic LapH Method
« Simulation Details

First Applications

Applications on Connectertpt Correlators
Nucleon
Pion

Isoscalar Psuedoscalar

Applications on Disconnected Diagrams in Isoscalars
Isoscalar Scalar

Application on Multihadron Diagrams

Correlator
Decay

Current Work & Future Plans

12NN Ee
2125



Outline

Qutline
® Objectives
o Reviews

« Stochastic LapH Method
» Simulation Details

® First Applications

Applications on Connectedpt Correlators
Nucleon
Pion

Applications on Disconnected Diagrams in Isoscalars
Isoscalar Psuedoscalar

Isoscalar Scalar
Application on Multihadron Diagrams

Correlator
Decay

Current Work & Future Plans

12NN Ee
2125



Outline

Qutline
® Objectives
o Reviews

« Stochastic LapH Method
» Simulation Details

o First Applications

« Applications on Connecte2tpt Correlators
Nucleon
Pion

Applications on Disconnected Diagrams in Isoscalars
Isoscalar Psuedoscalar

Isoscalar Scalar

Application on Multihadron Diagrams

Correlator
Decay

Current Work & Future Plans

12NN Ee
2125



Outline

QOutline
® Objectives
o Reviews

« Stochastic LapH Method
» Simulation Details

® First Applications

« Applications on Connecte2tpt Correlators
e NucleonN
Pion

Applications on Disconnected Diagrams in Isoscalars

Application on Multihadron Diagrams

Current Work & Future Plans

2125



Outline

QOutline
® Objectives
o Reviews

« Stochastic LapH Method
» Simulation Details

® First Applications

« Applications on Connecte2tpt Correlators
e NucleonN
e Pionm

Applications on Disconnected Diagrams in Isoscalars

Application on Multihadron Diagrams

Current Work & Future Plans

2/25



Outline

Outline

® Objectives

® Reviews
« Stochastic LapH Method
» Simulation Details

o First Applications

» Applications on Connecte2tpt Correlators

¢ NucleonN
e Pionm

« Applications on Disconnected Diagrams in Isoscalars

2/25



Outline

Outline

® Objectives

® Reviews
« Stochastic LapH Method
» Simulation Details

o First Applications

» Applications on Connecte2tpt Correlators

¢ NucleonN
e Pionm

« Applications on Disconnected Diagrams in Isoscalars
e |soscalar Psuedoscalar

2/25



Outline

Outline

® Objectives

® Reviews
« Stochastic LapH Method
» Simulation Details

o First Applications

» Applications on Connecte2tpt Correlators

¢ NucleonN
e Pionm

« Applications on Disconnected Diagrams in Isoscalars

e |soscalar Psuedoscalar
e |soscalar Scalao

2/25



Outline

Outline

® Objectives

® Reviews
« Stochastic LapH Method
» Simulation Details

o First Applications

» Applications on Connecte2tpt Correlators

¢ NucleonN
e Pionm

« Applications on Disconnected Diagrams in Isoscalars

e |soscalar Psuedoscalar
e |soscalar Scalao

e Application on Multihadron Diagrams

2/25



Outline

Outline

® Objectives

® Reviews
« Stochastic LapH Method
» Simulation Details

o First Applications

» Applications on Connecte2tpt Correlators

¢ NucleonN
e Pionm

« Applications on Disconnected Diagrams in Isoscalars

e |soscalar Psuedoscalar
e |soscalar Scalao

e Application on Multihadron Diagrams
e 7171 — 1171 Correlator

2/25



Outline

Outline

® Objectives

® Reviews
« Stochastic LapH Method
» Simulation Details

o First Applications

» Applications on Connecte2tpt Correlators

¢ NucleonN
e Pionm

« Applications on Disconnected Diagrams in Isoscalars

e |soscalar Psuedoscalar
e |soscalar Scalao

e Application on Multihadron Diagrams

e 7171 — 1171 Correlator
e p — mrrDecay

2/25



Outline

Outline

® Objectives

® Reviews
« Stochastic LapH Method
» Simulation Details

o First Applications

» Applications on Connecte2tpt Correlators

¢ NucleonN
e Pionm

« Applications on Disconnected Diagrams in Isoscalars

e |soscalar Psuedoscalar
e |soscalar Scalao

e Application on Multihadron Diagrams

e 7171 — 1171 Correlator
e p — mrrDecay

o Current Work & Future Plans

2/25



Objectives

e Main Goal: Compute the Hadron Spectrum that includes Idasaad
Multihadron states
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Verify the feasibility & capability of the innovative method
Determine the dilution schemes to be used in current & future runs

Study the improvement in efficiency compared with ordinary LapH method
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p->1ut Triangle Diagram
V:163x128, m=380MeV, Dilution Schemes in [Time, Spin, LapH EigenVector]

T T T T T T T

pos
ki o [FFFL[FFF,

i = o [FFI8, [116F i8],

o

ﬁ%%

e

Number of Inversions per config:
LapH Method:N;NgN, = 128% 4« 32
=16384
Stochastic LapH Method: E
’\_It(tft) Ném) N\(/H) N étft) Ny Nétoft) N\([toft) N étoft)
=16x4x8%x2+4%x4+x8x4=1536
Ratio: 10.7(14848inversions saved)!
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