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Phenomenological contexts

Lepton Flavour Universality tests are now extensively performed to reveal possible tensions
with Standard Model expectations.
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Our strategy
(Ds(pp.)|V*|Bs(ps.)) = A(ps.,pp,)9(w) + B(pB,, D, ) fo(W), w = 278
(Di(eM|A"|Bs))(w = 1) o ha, (w = 1)
Computation of 2-pt and 3-pt correlation functions on the lattice.
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Heavy quark on the lattice

Systematics coming from potentially large discretisation effects (Acompt ~ 1/mq).
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Our approach: Step Scaling in masses to extrapolate results at my, using Heavy Quark
Symmetry [B. B. et al, '09, M. Atoui et al, '13]
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Set-up and results

Lattice set-up: O(a) improved Wilson-Clover, N; = 2

lattice A L°> xT | alfm] | m<[MeV] | Lm,
A5 5.3 32% x 64 | 0.075 330 4
B6 483 x 96 280 5.2
E5 5.3 32% x 64 | 0.065 440 4.7
F6 48°% x 96 310 5
F7 48°% x 96 270 4.3
G8 64> x 128 190 4.1
N6 5.5 48% x 96 | 0.048 340 4
o7 64> x 128 270 4.2

Use strange and charm quark masses determined at each ensemble from m3. /5
[P. Fritzsch et al, "12] and mp, [J. Heitger et al, '13; R. Balasubramanian and B. B., "20].

Heavy quark masses tunes such that ms,,, = A'mp, mp, = \’mp,
Different smearing levels O° (Z,4,t) = 1 (Z,t)®° (¥ — ¥/, t)['q2(7, t)

Find optimised linear combination of interpolating fields to improve the overlap with ground
states



Our way to isolate ground states is reliable.

070 Effective Mass for Different Smearing Levels L1 (a) A5
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Plateaus for (D,|V°|H,) are OK, plateaus for (D,|V*|H,) and (D:|A|H,) are of lower
quality.
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Contrarity to h 4, (1), G(1) not directly accessible: extrapolation in (w — 1). Extrapolation to
the physical point of the Step Scaling in masses Xg(1) and X5, (1)
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Elastic point: G(1) compatible with 1, h 4, clearly below 1 (no normalisation from HQS)

Extrapolation of hgy(1, Ds, Ds*) to the Physical Point

Extrapolation of Gejastic(w = 1) to the Physical Point
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Unfortunately the mu, dependence of og(1) and oy, , (1) is hardly seen.
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The elastic point governs GZ+ =+ (1) and K%~ P: (1).
Satisfying control on cut-off effects and contamination from excited states.
Linear extrapolation in (w — 1) is enough to extract G(1).

Large statistical uncertainty: (too?) conservative choice of source-sink separation > 2 fm in
3-pt correlators.

The most smeared interpolating field is ultra-dominant in the operator basis: possible gain
In statistics.
Outlook: computation on ensembles with 2 + 1 dynamcial quarks at the physical point.

100° x 200 lattices: 500 Mch required in terms of computer time. Alternative strategy to
simulate the b quark? Port codes on GPUs?
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