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Motivation

Form factor is important for us to understand
the properties of hadron.
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Motivation

e The form factor extracted from Lattice need
the information of high momentum hadron.

* The high momentum spectrum suffers a large

error. G(p;t) ~ Z e Eat V =243 x 48
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Correlation function of Proton

e Operator for Proton:
Y = Eabc(uaTCysdb)uc
e The correlation function:

G %,0) = ) TePT-DQIx(7, 7% 0)[0)
y

Qy = z e P O(S (5, %), (7, %), S (7, %))

y

Only one source location is calculated
Single Source
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& e PU(SG,D),5G,8),5G,D)

1 source location

]

e P UR(S(5,%,), S, %), S(F, %))
i=1,N

% % N source location

Problem: Cost more inversions

=1
=
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/3 Noise Dilution Source

73 noise vector: S, %)
N, = et2Wm3; n=0,1,2,..; : @
r(n) is random number of “0,1,2”
MEIMEME)) = 6:56x
* Dilution Source:
pick out N source locations n(xX1) x()
XG) = ) n@E)SGE) 16
i=1,N n(xs) @

* The correlation function:(at rest p = 0) .

6x(00) = ) (@ @Da@) "
y

Including information of N source locations, still only one inversion, but
in the correlation function it will bring a lot noise terms.

<y
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/3 Noise Dilution Source

* The correlation function:(at rest p = 0)

Gy(p; t)
=) ) f5G.%),5G,%),5G,%)
y i=1N

+ Z 2 n(xl-)n(xj)n(xk)(l — 5ij5ik)f (5(37; 7{)»5(37' 71'))'5(37' x_,{))

y i,jk=1,N
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/3 Noise Dilution Source

* The correlation function:(at rest p = 0)

Gy(P; t) Signal Term’s Error: o

=Y ) f5G®,5GE,SGE) Q
Y i=LN X y

+ Z Z n(xl-)n(xj)n(xk)(l — 5ij5ik)f (5(37; 7{)»5(37' 71'))'5(37' x_k>))

y i,j,k=1N
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/3 Noise Dilution Source

* The correlation function:(at rest p = 0)

Gy(P; t) Signal Term’s Error: o

=Y ) f5G®,5GE,SGE) Q
y i=LN X y

v
+ Z Z NEIONCGONCO) (1 — 6;0u) f (5(37; X, S(9.%7), 5@, x_k>))
v

i,jk=1,N

Noise Term’s Error: oy o« N(N?—1) and (1 — 6;;6%)f (5(37, x:),S(9,%7), S, ﬁ))

ETR
</
<u :
Ra" =
O
<
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/3 Noise Dilution Source

* The correlation function:(at rest p = 0)

Gy(P; t) Signal Term’s Error: o

=Y ) f5G®,5GE,SGE) Q
v i=LN X y

Z Z NGOG (A — 8,;8:0f (SG.%),5(5, %), ST %))

i,j,k=1,N

Noise Term’s Error: oy o« N(N?—1) and (1 — 6;;6%)f (5(37, x:),S(9,%7), S, ﬁ))

ETR
<:;//.
%¢:
Ra" =
O
<

—

G(0;x;,t) o?
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/3 Noise Dilution Source

* The correlation function:(at rest p = 0)
Gy(P; t) Signal Term’s Error: o

=> ) G5, SGT)
7 ET S S—

+ z Z n(xi)n(xj)n(xk)(l — 5ij5ik)f (5(37; 7{)»5(37' 71'))'5(37' x_k>))

Y i,jk=1,N

Noise Term’s Error: oy o« N(N?—1) and (1 — 6;;6%)f (5(37, x:),S(9,%7), S, ﬁ))

% &
, , % @ y
Xk
0 2
G_,)V(O, t) a5 of f (5(37, x),S(%,%7), S, E{’)) smaller and smaller
G(0;x,t) 42 0l + of < o {

N can not be too large, i.e., Dilution
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Z3 Noise Dilution Source
, , ) / f (5(37, 7{),5()7, 7}),5()7, ﬁ’)) smaller and smaller
os + oy < 0f
’ \ N can not be too large, i.e., Dilution

10 T | v | v | L) ] ¥ ] v | v ] v ] v | v V = 243 X 48
P=(0,0,0) '
8 N -
S 0"
< 6F - i
] O o U .
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2 X Exact
Stochastic
D 3 [ | & 1 M ] M | 3 | " [ | 4 | M ] & [ |

o 2 4 6 8 10 12 14 16 18 20
t



8 THE UNIVERSITY

of ADELAIDE

Z3 Noise Dilution Source
, , ) / f (5(37, 7{),5()7, 7}),5()7, ﬁ’)) smaller and smaller
os + oy < 0f
’ \ N can not be too large, i.e., Dilution

10 T r.re T | ) | ¥ | ey | T | rrey V — 243 X 48
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Z3 Noise Dilution Source
, , ) / f (5(37, 7{),5(37, fj’),S(fl, x_k’)) smaller and smaller
os + oy < 0f
’ \ N can not be too large, i.e., Dilution

10 | ' L J l L) l L} ' L} l L J ' | ) l | ' L J l ‘ V — 243 X 48
P=(0,0,0)
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— O
® ®
@
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Z3 Noise Dilution Source
/ f(S()’; X7), 5()7; );S(:)_’);x—k))) smaller and smaller

02 + of < o} \
N can not be too large, i.e., Dilution

10 riT.tsttsrl v rr1rryvrrore17—~ l‘ V = 243 % 48
P=(0,0,0) J
8} ® ® ®
o O
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Z3 Noise Dilution Source
- f (5(37, x:),S(9,%7),S(¥, x_k’)) smaller and smaller

N can not be too large, i.e., Dilution

02 + of < o}

* The correlation function:(at rest p = 0)

Gy(p; t)
N S o N Signal Terms: o N
= Z f(S(y'xi)'S(y’xi)'S(y'xi)) Noise Terms: oc N(N2-1)
i=1,N

+ Z M) (1 — 650 f (S(ixﬁ);s(?;ﬁ)»S(?»x_k)))

i,jk=1,N
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o2 4 o2 < g2 / f(5(}',Xi),S(y,xj),S(y,xk)) smaller and smaller
S N C

N can not be too large, i.e., Dilution
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Z3 Noise Dilution Source
= f(5G:%),5(3,%)),5G, %) ) smaller and smaller

N can not be too large, i.e., Dilution

15 L} '—'—'1—l- l L] l L] ' L J ' L] l L] l L l LJ
|
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= - 16
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IS, x),S(y,x7),S(y,x5) ) smaller and smaller

N can not be too large, i.e., Dilution
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Momentum phase in the smearing

Gunnar S. Bali, Bernhard Lang, Bernhard U. Musch, and Andreas Schafer PRD 93, 094515 (2016)

* Source and Sink Smearing:

ssmearing(5,%) = 3 fGi = Nf* G — 1) $G,9)

XiYi

* Momentum phase:

ngearing G, %) = Z ol ﬁ.(f/i—f/)f(}‘}i _ y)e—iﬁ.(fi—f)f*(fi — %) S(y, %)
XiYi

* This smearing will help to get better signal at
large momentum.
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Thanks Very Much
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Milt-Momentum method

X5(V) = Z e~ PXin(x) S, x;
i=1,N
Gy(p1 + D2 + P35 t)

_ Z ei(ﬁ1+ﬁ2+ﬁ3).376abcealblc1

{ Tr 188 G s Ox2 DO 1 (i)}

v +x5® N sOxz. DUsOxge O lyys

e Four different Momentum Versions:

N (0,0,0) (0,0,1)(0,1,1)(1,1,1)

generate 20 different total momentum from (0,0,0) to (3,3,3)



