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Noether Theorem in classical theory — WIs in quantum theory
4]
(@) Q) =~ 53] )

RHS of equation is contact term, which is zero if @ is localised at
space-time points different from x.
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Noether Theorem in classical theory — WIs in quantum theory

((9u*(x)) Q(y)) = —< 5§((>{))>
RHS of equation is contact term, which is zero if Q is localised at
space-time points different from x.

B
S = —E;ReTr Up
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B = 2Ne K= (hopping parameter), myg : bare gluino mass
T g2 KT omprgloppinep o MoDAreE

Vabsu = 2Tr (Uf, TaUxu Tp),  adjoint link variables
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SUSY transformations on the lattice with P, T, Majorana nature
and gauge invariance:

8 Uy ()= — &2 ([£() 0 U (A (x) + E(x + R) 7 (x + &) U ()
2

1 _(c
SA(x)= +§P§V”(X)cws(x)
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SUSY transformations on the lattice with P, T, Majorana nature
and gauge invariance:

6 Un(x)

e (E(X)YuUu(X)l(X)JrE(X—F YA (x+ g)uu(x))

1o
SA()=+3 Py ()ouve(x)

Above transformations result in following Ward identities:

((VuSu()) Q(y)) =mo(Ds(x) Q) + (X ()Q()) - <i§((xy>)>

5#(X) = —Zo'pv'}’u Tr(PI()f,I)(X)l(X))
ov
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SUSY transformations on the lattice with P, T, Majorana nature
and gauge invariance:

8 Uy ()= — &2 ([£() 0 U (A (x) + E(x + R) 7 (x + &) U ()
2

1o
SA()=+3 Py ()ouve(x)

Above transformations result in following Ward identities:

((VuSu()) Q(y)) =mo(Ds(x) Q) + (X ()Q()) - <i§((xy>)>

Sﬂ(X) = —Zo'pv'}’u Tr(PI()f,I)(X)l(X))
ov

Ds(x) : due to bare gluino mass (mg)
X(x) : due to lattice regularization Break SUSY
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After renormalization WI gets the following form:

(VuSu(x)) Q) + 2 (VaTu(x) Q) = 72 (Ds() Q) + 02

Tu(x) is mixing current.
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After renormalization WI gets the following form:

ZT

((VuSuG)) QW)+ 55 (Vu Tu(x) Q) = ’g—jws(x)o(y»w(a)

Tu(x) is mixing current.

Zero spatial momentum WI and expansion in a basis of 16 Dirac
matrices; the surviving contributions form a set of two non-trivial
independent equations:

Ixp,t +Aypt — Bzpr =0, b=1,2
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After renormalization WI gets the following form:

(VuSu(x)) Q) + 2 (VaTu(x) Q) = 72 (Ds() Q) + 02

Tu(x) is mixing current.
Zero spatial momentum WI and expansion in a basis of 16 Dirac

matrices; the surviving contributions form a set of two non-trivial
independent equations:

Ixp,t +Aypt — Bzpr =0, b=1,2

Y Auxia =0, i=(bt),@a=1,23
o
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Figure: V =16-32, B =5.5, k=0.1673
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Global method

Calculate A and B by
minimizing the quantity:

22: tia‘: (Xi,tJrA}/i,t*BZi,t)2
i=1t=tmnin 0-2

Summary
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Global method
1‘2;1‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\'E
Calculate A and B by 08 , ’ ,
minimizing the quantity: -
N E E
S"‘O.Al? E
22: t'"ix (xie+Ayie—Bzie)? JH%H
=1 t=tmin o2 °F % l 3
T P P I P IO P IO P O PP

012345678910111213141516

tmin
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Global method
1‘2;1‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\'E
Calculate A and B by 08 , ’ ,
minimizing the quantity: -
N E E
50.4? E
22: t'"ix (xie+Ayie—Bzie)? JH%H
=1 t=tmin o2 °F % l 3
T P P I P IO P IO P O PP

012345678910111213141516

tmin

E ke = 0.168696(34) El

OAS? 7;

Extrapolation to the Chiral Nk
limit using mg S04E . E
of : ]

B b bev e b d

2.97 3 3.03

1/(2k)
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Generalized x? method
ZAaXia - 0
o

We employ the method of
maximum likelihood

. S _
L=> ¥ (Aa%ia)(D")j(Ap%p)
i,0,B

Summary
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Generalized x? method
ZAaXia - 0
o

We employ the method of
maximum likelihood

L=2 T (Ackia)(D)5(A5%p)

i,oj,B

where

D =Y AuAg(XiaXip —RiaXip)
a.B

find Ay such that L is
minimum

Summary
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Generalized x? method
ZAaXia =0
a
We employ the method of
maximum likelihood "0

L=2 T (Ackia)(D)5(A5%p)

i,oj,B

where

D =Y AqAg(XiaXip —RiaXip)
a.B

find Ay such that L is
minimum
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Generalized x? method
ZAaXia =0
a
We employ the method of
maximum likelihood s
1 _ 1 _
L= 5 Z (AaXia)(D™7)ij(ApXip)
i.o.j.p
12:HHH RS R n e
where E | 2 my(GOS), E
E ke = 0.168716(46) E
0.8 *;
D=} AaAp(XiaXjp —Xia%Xjp)  § |
a.p 504; . 3
find A, such that L is 0§ Lt
minimum

1/(2k)



Adjoint pion

Adjoint Pion

e The m,_, is obtained
numerically in simulations
of A4 =1 SYM theory

e |t is being used for the
tuning of critical point
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Adjoint Pion

e The m,_, is obtained

1.2 ey
numerically in simulations Elo me,
of 4/ =1 SYM theory o b1 T 01O %

e It is being used for the Tk .
tuning of critical point Soaf 4
of
B b b b d
2.97 3 3.03
1/(2r)

Figure: Extrapolation to the critical
point /chiral limit using m?_
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e The m,_, is obtained
numerically in simulations
of A4 =1 SYM theory

o |t is being used for the
tuning of critical point
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(amy_z) uamSZsl

Generalized ¥2 method

Adjoint pion Summary
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Figure: Extrapolation to the critical
point /chiral limit using m?_
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Figure: Extrapolation to Chiral limit using m?_ and mg
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Summary
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e SUSY WIs on the lattice

e Determination of amsZ§1 using Wls by Global method
e Determination of alngS_1 using Wls by GCS method

e Extrapolations towards vanishing gluino mass using Wils

o Extrapolations towards vanishing gluino mass using m2__

2

e Consistency between k. from WIls and from m;_,

e Consistency with restoration of SUSY
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Thank Youl

Figure: Schlossgebiude: Westfalische Wilhelms-Universitat Miinster.
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