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Vector two-point correlator

m Vector two-point correlator: Relevant for hadronic 7 decays.
Mulp) = [ dtx e (21,4019

where J, = :§7,4":
m Full QCD:



Vector two-point correlator

m Vector two-point correlator: Relevant for hadronic 7 decays.

My (p) = / ax €70, (x)J5(0)|)

where J,, = :§7,4":

m Large-(y approximation:



Scheme dependence in the large-(3p approximation

m Gluon chain:

o =i K.k 1
Dw(k ) T2 (glw_ l/iz ) 1+ Mo(k2)

O OO

m Dimensional regularisation:
Mo(k?) = s [1/€ + e — log(4m) + log(—k?/u?) — 5/3].




Scheme dependence in the large-(3p approximation

m Gluon chain:

o i Ky ks 1
0 ) = 72 (8= 3) o

O OO

m Dimensional regularisation:
N (k%) = of [log(—k?/1?) + C].
m In the MS scheme, C = —5/3.

We are free to choose any scheme, parametrized by the constant C.




Scheme dependence in the large-(3p approximation

m The Adler function

dn(Q?)

2 2 _ 2 2
D(Q?) =-@ TR (ﬂ,w(p) = (PupPv — up*)N(p ))
is scheme and scale invariant (physical quantity).

m We define
a=as/m, (scale y®= Q?).
With this choice, all Q% dependence in D comes exclusively

from the coupling.
m In the large-3p approximation (Beneke 1993; Broadhurst 1993),

D(Q%) = 521/00 du e—2“/(ﬂla>B[D](u) +...,

BD](u) = 8Cr ZW 1_u2]2
k>0




Scheme dependence in the large-(3p approximation

m Inside the Laplace integral, we have the combination

exp (— — Cu> = independent of C.
Bira
m Thus, the C dependence of the coupling has to be
I 1 p1

2C) a(C=0) 2°¢

in the large-By approximation.

Define a coupling in full QCD with similar scheme properties to the
above large-5y coupling.



The C-scheme coupling

m Scale invariant QCD A parameter:

A= Qe V(513) =52/ e ( / 7 da > 7
o B(a)

where 1/ is the inverse of the 3 function, but with subtracted
singularities at a = 0.
m General scheme transformation (Celmaster, Gonsalves 1979):

d=a+qat+0(a) —— N=pe/A,

m We consider the following definition:

The C-scheme coupling

1 B Q P
Z 4 22 00e(8) = B4 = —C.
3+51 og(a) ,Blog</\>+2

m Matching between the two sides ensures a power-like

perturbative relation: 3 =) ., c,a".



The C-scheme coupling

The C-scheme coupling

1 Ba o ay Q B1
37 a Iog(a)—ﬂllog(/\> +5C.
m Simple scale and scheme evolution
oB_ L,d A
d@ dC 1 - B2y

m Scheme variations can be compensated by scale variations:

pa/pp = e,

They are equivalent transformations.

m (1 and 35 are scheme independent — the (3 function of 3 is
also scheme independent.



Borel models

Determine the large order behaviour of perturbative expansions in
order to improve their numerical accuracy.

m Perturbative expansions require exponentially suppressed
corrections:

D(Qz) ~ Z bpa™t £ibe S/ Z cpa™l 4.
n>0 n>0
Conventionally written as an Operator Product Expansion.
m Connection between the high n behaviour of the b, and the
first few c,:

L )TN [, Sa 1
by = b SR 1+ ———7+9( )|

Correction = +ibe /237> [a +ca’+ (9(32)].




Borel models

DM [ Sa (1
bn = b T (=S)rtA 1+n—|—)\—1+0 n2)|’

+ibe /237 [a+ cia® + 0(a%)].
Structure of the OPE fixes:
S (position of the singularity in the Borel plane),
m )\ (order of the singularity),
m C,
m but NOT b (residue of the singularity).

Strategy (Beneke, Jamin 2008)

Use the first few known coefficients by, by, by, bz ... to fit b.

m This strategy works better if the large n asymptotic behaviour
of the b, sets in for low enough n.



Borel models

m Compute Borel transforms with respect to 3 instead of a.
m The residue b then will depend on the C choice.

m For example, in the large-5y approximation:

BID)w) = 8Crs 3 [k2 2]2

k>0

b ~ e~ 5: C > 0 enhances negative poles, while C < 0
enhances positive poles.

Choose C so that the large n asymptotic behaviour of the b, sets in
for low n.



Thanks!
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