Deflation (LUscher)

» assume you have a set of N orthonormal spinor fields ¢
» project Dirac operator D on the subspace

Ay = (¢x D &)

» and construct projectors

Py =9 —> Don(A a(aily)

k,l

Prip = — > dk(A (4 |DY)

k.l

» Now solve Dy = 7 in steps:
» solve PLDx = P.nfor x
» construct

¥ =Prx + > _ (A aler,m)

K,



Deflation (LUscher)

» how to obtain the subspace?
» the exact eigenvectors would require V2 effort

» LUscher: use inexact eigenvectos
» Divide the lattice into N, blocks with coordinate a

» Generate Ns random vectors )
» make them rough eigenvectors applying approximate D!

» generate Ny - Ns by restricting the ¢ to the blocks

g a=b
0 else



Deflation: Free Case

» basic algorithm implemented and working
(Albert, Karl, Siebren)

» 8% lattice, 4% blocks, Ns =24, 1 =0

K DFLGCR GCR
0.1 30 37
0.11 36 56
0.12 44 106
0.124 48 158
0.125 49

» 8% lattice, 4 blocks, Ng = 24, k = 0.125

2K DFLGCR GCR CG
0.0002 49 175 58




Deflation: Realistic Case

» we see a significant reduction in the GCR iteration nhumbers
compared to CG even/odd

» however, execution time is not yet reduced compared to CG with
even/odd

» We need to work on preconditioning (we have polynomial and
SAP) and other code improvements (in particular single precision
inner solver iterations)

» we want to include it into the HMC

» all of this work in progress, ideas welcome



New Code Features: Online Measurements

» we measure on the fly (source - sink):
<PP>5 <PAO>5 <PV0>

» using a stochastic time-slice source (all colour, all spin)
» allows to measure:

Mes, fps, Zv
» relevant input parameters:

Per fromOnl i neMeasurenments = yes| no
Onl i neMeasurenmentsFreq = n



New Code Features: Arbitrary n¢

v

code supports now arbitrary no. of pseudo fermion “monomials”
(chroma)

» a monomial can represent:

det(Q(r)* + 11q)

= = )2
 det( Qw1 ) 9EH Pre(Qalr & 1a)) )

det(Q(x)* + 1g)

v

no. of flavours and preconditioning can be freely combined
integration on any available timescale possible

v



New Code Features: Arbitrary n¢

» relevant input parameters (example):

Begi nMonom al DET
Tinmescale = 1
2KappaMu = 0.
kappa = 0.125
Accept ancePrecision = 1.e-20
ForcePrecision = 1.e-12
Nanme = det
sol ver = cg
CSGHi story = 10
CSGHi story2 = 10
EndMonom al
» available monomials are:
DET, DETRATI O, NDPOLY, GAUGE



ToDo List

» further optimisation for the BG/P
» single precision Dirac operators for various architectures



