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Fits of CNP = C; — C5M

to experimental data for mesonic b — syt~ decays
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Dirac structures QCD-stable b-decay vertex Refs.
BT & Ktete— X v v [1,2,3,4]
BY & k*0(o kta—)ete— v X v [5,6,7]
Bs — ¢(— KTK—)ete— v X v [5,6,7]
AY — AO(— pta—)ete— v v X [8,9,10]
A) —» A*O(— ptRT) et v X v This work
[1] C. Bouchard et al., PRD 88, 054509 (2013)
[2] C. Bouchard et al., PRL 111, 162002 (2013)
[3] J. A. Bailey et al., PRD 93, 025026 (2016)
[4] D. Du et al., PRD 93, 034005 (2016)
[5] R. R. Horgan, Z. Liu, S. Meinel, M. Wingate, PRD 89, 094501 (2014)
[6] R. R. Horgan, Z. Liu, S. Meinel, M. Wingate, PRL 112, 212003 (2014)
[7] J. Flynn, A. Jattner, T. Kawanai, E. Lizarazo, O. Witzel, PoS LATTICE2015, 345
[8] W. Detmold, C.-J. D. Lin, S. Meinel, M. Wingate, PRD 87, 074502 (2013)
[9] W. Detmold, S. Meinel, PRD 93, 074501 (2016)
[10] S. Meinel, D. van Dyk, PRD 94, 013007 (2016)
ne 20, 2017

Gumaro Rendén




A(1520) :

= Mass : 1519.5 MeV
= Width : 15.6 MeV
mJP=3"
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Helicity form factors for A, — A(1520)

Vector current :

(A" (0", 8" 57" b Ay (p, )

(ma, — ma=) P a"

= ax(@,s) [fo 5

ma, q

(may, +mpx) P (" + ') — (m, — m3x)a")

+ 4 n a% s
b S+
L5 <p*'y“ 2p* (ma, '™ +m,\*p“)>
i
ma, mAy St

A
P y* 2p*p'# 2p™ (mp, p'* 4+ mpxpt) s_ gt
+ fo - + + u(p, s)
ma, AL A * MAL S+ AL A *
\2 2
where s = (ma, max)° —q

Similar for axial-vector current (90, 9.+, 91,9 /)

and tensor currrent (b, h |, h |/, 71+,71J ,EL/)
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The interpolating operator used for A(1520) is :

Ajy = €(Crs)ap [58 & (V05 — 38 88 (V;d)5 + 8 (V)Y 35 — d (V)% 55

— SU(2) and SU(3) singlet

Overlaps with states of lower mass and numbers J¥ %+ and %7
Must project to J* = 2~ using
) ) 1 . 1470
pik — ik _ ~ . d~k
(9 37 3
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Extracting the form factors from ratios of 3pt and 2pt functions

t = source-sink separation

t/

current insertion time
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Compute (for vector current in this example)

Tr| Pt O™ (p, i 1t/ P (p, ¥t t — 1) PE
RIF#(p,t, )Y = r[ (I ) Pt may) (7" ) ]

Tr [plm Cl(i/\*)(t)} Tr [(;» + ma,) CZA)(p, t)]

and contract with the polarization vectors

€9 = (¢ a),
€= (lal, ¢°/laD)a),
el ) (0, e; xq)
as follows :
RY(p.t,t)) = giney el R (p,t.t)Y,
RY(p,t,t) = gei” st RV (p,1 1)V,
RY(p,t,t") = pjprei el RIVY (bt )Y
RK, (p,t,t') = 6§L,nz)£}il,'m.) - %pj pk} GLL’Z)E(VL’Z) Rjk‘“’(p,t,t/)v.
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— RBC/UKQCD ensemble

Setup

(sea)

(val)

(val)

N2 x Ny B amq(je;) amg am, amsg a [fm]
243 x 64 2.13 0.005 0.04 0.005 0.0323 0.1106(3)
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Previously, we showed results for p = (0,0, 3)27’r from 78 cfgs x 32 srcs ( RHQ for the b
quark) :
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Problem :

20 ,
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NRQCD + Lorentz Boost = moving
NRQCD

Non Relativistic QCD

Decouple particle and anti-particle components to given order in (1/my)
We make use of FWT transformation, e.g. :
¥ = exp (547 D;) oy

Lorentz Boost

This is done simply by
U'(z') = S(A)¥(z)

All together we apply the field redefinitions
1

W, (z)
Y

1 . .
U(z) = S(A)exp (TmbijujD”) ...exp ( —zmbu-xq/o)ADt N

[R. R. Horgan et al., PRD 80, 074505 (2009)]
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To first order in (1/my) this gives the
following Lagrangian

D2 — (v-D)?
2ymy,
>-B)Y,

L=,(ir"Do +ir’v-D+

g

J’_
2ymy,

We now have a hadron with the total
momentum (to tree level) :

p=mpyv+k

where v is boost velocity and k is the
residual momentum.

By using mNRQCD :

20

A(1520) rest frame

Ipl [GeV]

(ap)® — (ay Agcp)®
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We approximate the current insertion to first order in (1/m;) at tree level.

[(=89v + %) S(A) + (i5%v) STH(A) /] - &> v
2my
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We attempted some fits for new results for 311 cfgs x 32 srcs :

v = (0.5,0,0)

“o 5 10 15 20 25 30 0 5 10 15 20 25 30
t [a] t [a]

v = (0.74,0,0)

0.5

0.4} 9+ 4

0.3 —

02— -

t [a) t [a] t [a]

Gumaro Rendén June 20, 2017



We performed a test in which we compare ratios with similar ¢2 values from two
different approaches
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Final Remarks

m We have devised an approach to reduce descretization errors
while at the same time increasing reach in ¢2.

m From test we think it is still possible that there is a bug in the code.

m Need mixing coeff. with other current operators from radiative
corrections ?

m Calculate current renormalization factors.

m Is the discrepancy in test comming from truncation of field
redefinition at interpolating operators ?
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Thank you :)
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