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Motivation

® want to study
semileptonic and |
leptonic processes like q emits W an,cl
B—xlv, B—lv changes to q
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Current-current
correlator method

® Match time moments of meson correlators to
energy-derivative moments at q?=0 of
polarization functions 11 calculated in
continuum QCD perturbation theory to high
order

® Can determine quark masses
and o (has been done using

heavy-heavy )] correlators, very
accurate results)




Time moments

® Current-current correlators

G(t) == a6 Z(amQ)2<O‘j5 (fa t).]5(07 O)|O>




Reduced moments

® Divide each moment by the tree value to get
smaller errors




Continuum Rj,

Rcont ’ Rcont m"?h 9n
<o> 2my, (1) g0

® the g, are perturbative series in as(u),

¢. 'L “'-.‘_-J“'. £ pe ;;,_.,;r 4 '_ A : 2ol y
% I A OS] | ale) WY a2 ~ ", : ot
’ pifi ccomaRat otbb At e o U I I N £ AL R TN ,;; S ote A - ‘ AVAV AN Se »
: E IRy A e Rro G Py SR ASASE icavy=iical F CAdSEeE L Y @) & : A ) Y
| : e Llic },. cayv r=lricayv IEERTICEDINS S HEE ) ’E- AN AN i At S sA S e st s ) Nl
GRS LA SR E A L2 I TR LA H B, - B ey R R
: = - SN AU Ehas 2= .,3‘_»v,,.\~4\;;.6‘_..t1 .;‘_a' 5




Mass ratio from heavy-
heavy |] correlators




Heavy-light || correlators

® Compare lattice calculations to contlnuum
perturbation theory through a

® TJest method in the heavy-light case - could
e.g. extract quark masses and compare to
- heavy-heavyresults
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Reduced moments
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Comparing Bs, Be, nh - Ry
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Comparing Bs, Be, nh - Rio
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Comparing Bs, Be, nh - Rie
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Challenges

® Tree level (free) moments depend on
volume (artifact of the free case only)
- need infinite volume calculation
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Volume dependence: free

ultrafine hs, ms=0.0165, mh=0.5
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Volume dependence: interacting

Coarse lattice, L20 vs .28
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More challenges

® Quark condensate appears at tree level

472 (n—1)(n — 2)(n — 3)| — 72 + 2| (mup))
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Quark condensate
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More challenges

® Perturbation theory with my=0 not




Mass dependence

HL moment coeffs - exact vs expansion in ml/mh

13 ® Corrections to
continuum
perturbation
theory coefficients

® At small values of
m; the mi/mp
expansion is good.
This is the region
relevant for B..
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Mass dependence

HL moment coeffs - exact vs expansion in ml/mh
1.8

1.6
At large values of m;

the expansion in
= powers of mi/my is
08 O\ not good enough.
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Fitting the data

® Ve fit the lattice data with
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Fitting the data, contd.

® Ve take the ¢qG condensate value to be

(mss3) = (0.2GeV)*

from the Gell-Mann - Oakes - Renner
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Mass ratio

R6 heavy-strange
R8 heavy-strange
heavy-heavy

Extracting the
Preliminary ratio

in the heavy-strange
case. Note that this
is a physical quantity!



Conclusions

® We are extending the use of |] correlator
method, earlier used to study heavy-heavy
systems, to heavy-light systems

® The full analysis of heavy-light data is in
progress - ]] correlator method works well
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Continuum extrapolation:
charm-charm




R, - heavy-charm
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heavy-heavy
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