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Calculation details, statistics

e L/a=48,T/a =96,a ~0.091 fm
e m,~ 166 MeV,my ~ 932 MeV

e Three streams of configurations:
1. “main” stream, 127 configurations
2. “stream-1000" 76 configurations
3. “stream-1200" 84 configurations
Total of 287 configurations

4 values of fy/a = 0, 24,48, 72 = 4592 statistics

Momenta abs(P,) = 0, 1, 2. Displacements abs(zz) = 0...8

e 5 values of tsep/a =4.6,8,10,12

e Genprops produced on CPU and GPU partitions of Jean Zay (Christos)

e Two-and three-point functions produced on Frontera (Colin)

This analysis is with the “incorrect” eigenvectors



Averaging the two-point function

Two-point correlator: G, .., = f(#; P, , t,).
Step 1: Average over

Step 2: Average over positive/negative momenta P,

C2(Pza ts)
Gy(P,t,+ 1)

Effective energy: aE (P, 1) = log
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Averaging the three-point function

Three-point correlator: C; ., = f(fy; P, 235 1, t;,,). Consider only I" = y, for now
Step 1: Average over {

Step 2: Average over positive/negative (P, z3) combinations. There are 4 cases:
e P.=0,z; = 0:There is only one combination in this case.
o PZ — 0,Z3 7é O

1

» Real part: Re |C5(0, z3)| = > G50, + 23) + C3(0, — z3)]

1
» Imag. Part: Im [C3(O, z3)] = 5 [C3(O, + z3) — CG5(0, — Z3)]

o PZ¢O,Z3=O
1

» Real part: Re |C5(P,,0)] = S |C3(+P,,0) + C5(=P,, 0)]

1
» Imag. Part: Im [C5(P., 0)| = 5 |C5(+P,,0) — C5(=P,, 0)]
° PZ ?é O,Z3 ?é 0O:

P, Z3 | v | Re Im

+ + + +

1
4 Real. part: Re [C3(PZ’ 23)] = Z [C3(+PZ’ + Z3) + C3(+PZ’ - Z3) + C3(_PZ’ + Z3) + C3(_PZ’ - Z3)]

|
» Imag. Part: Im |C5(P,, z3)| = 7 |Cy(+P,, + 23) — C3(+P,, —z3) — C3(—P,, + z3) + C3(—P,, — )]



Ratio of three- and two-point functions

Matrix element extraction / ground state dominance

C3(PZ’ 235 ts’ tins)

Ratio of 3pt/2pt functions: R(P.,z3;1,, 1) =
P / P ( @ S) C2(PZ’ ts)

e Method 1: Constant fits to plateau region of the ratio

° for each 7, perform constant fits on the ratio on multiple ranges beginning on the whole range of 7

excluding the source and sink

ns?’

o each fit range is decreased by 1 point on each of the source and sink sides, until 3 points are considered

° the "best”fit range for each z, is the longest one for which 7?2 <09

o (¢, = 4a consists only of three points, just select middle point in this case)

HaHHe




Ratio of three- and two-point functions

Matrix element extraction / ground state dominance

235 z) —

sum(

Z3, tl+1)

sum( » 35 l )

C3( & Z3a )
Ratio of 3pt/2pt functions: R(P,,z3:1,,t,) =
CZ( z s)
e Method 2: Summation method
sum( Z3’ 4 ) — Z R( Z3’ mS) Rr sum(
t =1
. linear fit t = 4
o linear fits of the form = inear ft £, = 6
2}0 2.0 1 summ. 1—éxp fit
Rsum(ts) == Cl + Mts —

o three choices of £°% (where
the linear fit starts)

o 1-exp.fit of the form

R, .(t)=C,+Mt + Cyt e “Es

;23 = 4)]

N

Im [Rsum (p

Re[Rsum (pz
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Ratio of three- and two-point functions

Matrix element extraction / ground state dominance

235 z) —

sum(

Z3, tl+1)

sum(

Z3’t)

. . C3( & Z3a 1ns)
Ratio of 3pt/2pt functions: R(P,, z3; t,, 1) =
CZ( z s)
e Method 2: Summation method
sum( » 435 [ ) — Z R( Z3’ mS) Rr sum(
t =1
0.30 4 linear fit £V = 4
o linear fits of the form = inear ft £, = 6
!{’ v summ. l—éxp fit
Rsum(ts) = Cl + M ts C'|\|‘“ 0.20 1
. § 0.15
o three choices of £°% (where g
the linear fit starts) 5 o
. o|<|) 0.12
o 1-exp.fit of the form .
[
R, .(t)=C,+Mt + Cyt e “Es .
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Ratio for unpolarized distribution for all streams

for various (P, z3) and 7,

Re[R(pZ = O; Z3 = 07 tsep = 8)]

Im[R(p. = 1; 23 = 3, tsep = 10)]
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Re[R(p., z3)]

Ratio multi-plots with fits
Real part, P, = 0
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Re[R(p27 z3)]

Ratio multi-plots with fits
Real part, P, = 1
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Re[R(p27 z3)]

Ratio multi-plots with fits
Real part, P, = 2
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Ratio multi-plots with fits
Imag part, P, = 1
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Im[R(p27 Z3)]

Ratio multi-plots with fits
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Reduced loffe-time distributions - Real part

Definition: M gem (v.25) =

Re[Mplat(Va 232))]
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Im[ Mot (v, 23)]

Reduced loffe-time distributions - Imaginary part

Definition: M gem (v.25) =

2
MRe,Im(U > ZS)
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Reduced loffe-time distributions - Comparison across ensembles

Real part
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Reduced loffe-time distributions - Comparison across ensembles

Im[ Mo (v, 23)]

Im[Msumm<V7 Zi’%)]

Imaginary part
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