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Fig.2: Current and upcoming
experiments for g-2.

3. C* boundary conditions

The novelty of the approach is the use of C* boundary conditions in space, which
allow for a gauge-invariant and local formulation of the QED without the zero

modes in a finite volume.

(QCD+QED simulations: see J. Licke's talk in "Hadron spectroscopy
and interactions VII", Friday 4.40 pm; and poster by A. Cotellucci in

Poster session B).
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} Fig.3: Orbifold construction for C* bcs in space [4].
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2. Lattice set-up

We use the configurations generated by

(openQ*D code:

https://gitlab.com/rcstar/openQxD)

m | Uscher-Weisz action for the SU(3) field
BNf=3+1 O(a)-improved Wilson fermions
mperiodic bcs in time and C* bcs in all

mtwo lattice volumes: 64x323 and 80x483

Table 1: Parameters of o

vector current

ensemble ‘ B ‘ Ku,d,s ‘ Kc ‘ Csw,suU(3) ‘Nconfs
A400a00b324 | 3.24 | 0.134407 | 0.12784 | 2.18859 | 200
B400a00b324 | 3.24 | 0.134407 | 0.12784 | 2.18859 | 108

ur ensemles [5].

mthe ensembles have m ~ 400 MeV and
lattice spacing a= 0.0539(3) fm?.

The observable is the two-point function of
the electromagnetic current:

mtwo lattice discretizations for the EM

Vi (@) = (@), v(x)

Vi (2) = 5[ + 1) (1+ ) U (@)e (@) +
—() (1= %) Uy (@) (x + )]

= time-momentum repre

convolution of G with t

HVP _
a, = =

mto get the connected
correlator

sentation [3]

G(20) = § Yot Lgevs (Va(@)Vi(0))
min this representation we take the

he QED kernel

~

(2)" [ dt G(t)K (t;m,,)

part of the

G(z0) = =23 S- P tr [v DY (]0):D 1 (02)]

be presented in poster session B: "Tuning
C* boundary conditions" by A. Cotellucci.

lUpdated measurements of the lattice spacing on both the ensemble will

of QCD+QED simulations with

The renormalization constant is evaluated The valence quarks' masses are tuned

from the ratio between the

correlators

Z\(/ms ) Z\(/mc )

VPS(:B)V/OC(O» E nsemble
R(t) = W%
O GEE) T

0.6713(7) 0.6065(2)
0.6707(5) 0.6071(3)

based on the physical vector mesons

mg = 1019.461 == 0.016 MeV
ms;y = 3096.900 = 0.006 MeV

(https://pdg.Ibl.gov/)
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Fig.4: Plot of the integrand G(t)K(t).

Ensamble type

A400a00b324,loc-loc

B400a00b324,loc-loc
A400a00b324, psloc | 46.2(7) 6.18(7)

B400a00b324, psdoc | 48.0(7) 6.16(7)

Table 3: Results on the two ensembles

a; ay
46.7(7)  7.83(8)

H z

<1.5%

10-15%

Fig.5: Relative contribution of

a3, (top pannel) and aj, (bottom
panel).

Unaccounted uncertainties:
phys. pion mass, scale setting,
continuum extrapolation.

m good statistical precision for heavy
quark HVP
m precise scale setting needed

48.5(7) 7.81(9) the accounted uncertainties for g finjte-volume effects under control

(FVE with C* bcs: see talk by S. Martins in "QCD in
searches for physics beyond the SM III", Thurs. 10.20 am)

Next steps

mOn QCD ensembles:
- leading light contribution to HVP
- disconnected quark diagrams
- isospin breaking effects
- include reweighting factors in the
analysis (to correct for the choice

of rational approximation)
= Measurement of «/!V" on the QCD

+QED dynamical ensembles

(see talks by A. Altherr and R. Gruber in the session "QCD

n searches for physics beyond the SM III", Thurs. 9.20 am)

5. Sighal-to-noise
m comparison of the noise for the three
types of correlator
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Fig.7: Comparison of the relative errors.
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