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RBC/UKQCD B physics program

Decay constants fg and fg, [PRD 91 (2015) 054502]

>

> gg+pr coupling constant [PRD 91 (2015) 074510]
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http://journals.aps.org/prd/abstract/10.1103/PhysRevD.91.054502
http://journals.aps.org/prd/abstract/10.1103/PhysRevD.91.074510
http://journals.aps.org/prd/abstract/10.1103/PhysRevD.91.074510

Phenomenological motivation

» b — s, d decays:

Involve flavour changing neutral currents.

Opportunity to discover and probe New Physics.
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B0 = Kk*0ut = [arXiv:1506.08777v1] 8 — gutp— [LHCb-CONF-2015-002]

» Experiments cover the whole kinematical range 0 < g < (mg, — my)>.
» Lattice QCD: Only one full LQCD study with vector final states.

[PRD 89 (2014) 094501]


http://arxiv.org/pdf/1506.08777v1.pdf
http://lhcb.web.cern.ch/lhcb/Physics-Results/LHCb-CONF-2015-002.pdf
http://journals.aps.org/prd/abstract/10.1103/PhysRevD.89.094501

Phenomenological motivation

» Charm resonance effects under discussion [arXiv:1406.0566 [hep-ph]]
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» Objective:

Differential branching fractions and angular distributions in full LQCD
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http://arxiv.org/pdf/1406.0566.pdf

Theoretical framework: Effective Hamiltonian
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» Wilson coefficient's C; known to NNLO
» Leading contributions to local interactions are given by:
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Theoretical framework: Form factors
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Theoretical framework: Obtaining the f,, form factor for
Bs — o0t 0~

The form factor fyy can be obtained from
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3-point function setup
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» sequential: RHQ b-quark tuned following [PRD 86 (2012) 116003
S = %0 (mo+ 7000+ 7 D= 3(Do)? = 3C(BY + .., o0 Fiw )

» spectator and daughter: DWF light or strange quark


http://journals.aps.org/prd/abstract/10.1103/PhysRevD.86.116003

RBC/UKQCD 2+1 flavor DWF and Iwasaki gauge field
ensembles

243 x 64: a~1 =1.78 GeV, 1 source per configuration
» M, =338 MeV, 1636 configurations (complete)
» M, = 434 MeV, 1419 configurations (complete)

323 x 64: a~1 = 2.38 GeV, 2 sources per configuration
» M, =301 MeV (3 point functions to be computed)
» M, = 362 MeV, 889 configurations, 1 source (in progress)
» M, =411 MeV (3 point functions to be computed)

483 x 96: a~! =2.76 GeV, 24 sources per configuration
» M, ~ 250 Mev, 50 configurations (only s-quarks)

483 x 96: a~! = 1.73 GeV, 81 — 162 sources per configuration
» M. =139 MeV, 40 configurations (3pt functions to be computed)
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Preliminary results for B; — ¢¢* ¢~ on 243

20

M, = 338 MeV
0.65
ﬁ X
0.51 L x ¥ ¥ 1
x g+t
+* X fao(1)=0.551(15)
024} X * b fao(2) =0.480(14)
kg * ¥ fu(3)=0.407(16)
0.10; ; 0 o =
time slice [lattice unit]
0.55
ryxxkkkdkdt
R EE====== =1
X 4
*
E033 x4 *
.k ¥ fn)=0473(11)
021k * 1 fn@=0420011)
% + fn(3)=0376(12)
010 4 8 12 16 20

time slice [lattice unit]

M

0.60

= 338 MeV and M, = 434 MeV

0.54

0.48

faolg?)

0.41

0.35

#

+ M, =434MeV
X M,=338MeV

14

16 17
q*[GeV?]

18 19

e

+  M;=434Mev
X M,=338MeV

16 17
¢ [GeV?]

18 19

12/17



Preliminary results for B; — ¢¢*¢~ on 323 and 483
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O(a) improved currents and the building blocks code

» Vector and Axial vector currents
V= 20D b V2= 20D b
w H w w
V3 = 20y, Db V4 — 20,7 Db
i ,Uf’y ! n ’Y/—pr 1

» Tensor and Pseudotensor currents
Extra terms have been classified based on discrete symmetries

» Building blocks code
Compute all 144 matrix elements:

- - =
(V[T b|B) (V[T B b|Bsy) (VIFDTb|Bs))
—_——— —_— —_——

16 16 -4 16 -4

and perform linear combinations post-processing.
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Renormalisation of lattice form factors

» Renormalisation of vector and axial currents is done following
[PRD 64 (2001) 014502

(V9T b| By renormalised = pe?’ v/ ZEZEY (V|31 b| B(s) Y bare

where:

p[r’w is close to 1 and is obtained using lattice perturbation theory

[RBC/UKQCD Physyhcal]
and the flavor conserving factors Z,f/”/’, Zrbb with
I = ~v*,y"*~% are computed non perturbatively

» Tensor currents I = o#¥ o**~° will be renormalised perturbatively

<V|¢rb| B(s)>renorma|ised = wa < V|¢rb| B(s)>bare
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http://journals.aps.org/prd/abstract/10.1103/PhysRevD.64.014502
http://arxiv.org/abs/1211.4013

Next steps

» Obtain results for all ensembles (finer lattice spacing, physical pions).
» Include O(a) improvement.
» Renormalize form factors and do a global analysis.

» Phenomenological analysis.
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Thank you!

17/17



