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Renormalised Dyson-Schwinger equation:

49% A dig
/m —_ ..2 2 [ ') \ Y/ O \NTy 7/
Sp, A) = Z1(u?®, A®) - 2 w(® = 0)7.8(@)T, (g, p)
where

¥(p,A) =1y -p|A(p°, A®) = 1] + B'(p?, A?).

Renormalised quark propagator:

Y/ \ 1
O\P, ) = =
’ vy - pA(p?, 12) + B(p?, u?)
1
Zo(p?, A2)[iy - p + mo(A)] + ='(p, A)
The renormalisation scale is set such that

Choose Landau gauge

k. k
2 mLand v
9D (k) = (8, — "5

and ‘Abelian approximation’:

7=
~1




Take heavy quark limit by setting

Py = 1mpu, + ky, v, = (0,0,0,1),

EA(K KJ)
2 2 2 2
4(p7#):1+———"_a B<p>#>;mR+ZB(il K),
MR
where the new independent momentum variable is
. pr+my k?
K=" F =k +—
21Mp 21mp
and renormalisation point
112 1 /rn2
k=" R
21mp
= heavy quark propagator
S(p, 1) L+ 1 +O/ Iy 14+ ( )
= : — | = o K
’ 2 1K+YX(K, k) kmp_,) g @VH
where

Y(K, k) =2p(K, k) — Za(K, k).

The renormalisation condition becomes
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-

enormalised, heavy quark Dyson- bchwmger equation

(rau‘lbO‘v'v approximation, | h /‘ ) = vy )
41,/
(K, k) = 4 n d'k 1
M T3 @r) ik, + K2 (2mp) + S(k;, &)
' 1\2 72 - 2 2
e AL KPR Al - ke )
2 T2
K=+ K (ke kP

Assuming gluon propagator decays as fast as
A 77 DN 47'('2 c 19 5
A(/C)N—ké— Ior K >mt;
and assuming a hierarchy of scales

my, | K|, |k] K mg < A,

then ¥ is independent of the cutoff A and
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The renormalisation point & is chosen on negative imaginary

K axis: ARe K
- v 4
Im K
< N
1K
Recall renormalisation condition is
_ 1
Y(k, k) =0, Le. ogg(k, k) = —

( K 5m> K/Old)

where dm is the solution to

;
O-Q(’{'new - z(Sm, ’iold) = -
1Knew
... 0m is the “residual mass” of HQET.
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Rainbow approx.

Lulg,p) =

Ball-Chiu vertex
I'.q,p)= FEC+ t'verse

Propagator poles

Heavy quark DSE insensitive

Gaussian . : .
interfere with to t’verse piece;
gluon :
t QO]utlon f() Y\Tr\ 1rnprr\ VeI t n
ropagator
pPropag heavy-light BSE analytic structure of og

Significant shift
In propagator poles

deeper

Frank & Roberts

int
(T]’I'II’\Y\ 1nl./o

61 w\sii
propagator complex plane

BSE not yet doﬁe

2 ryLandau k /5 "’ﬂkV A kz
gDp,u ():klw— k2) ( )
Gaussian gluon propagator:
9 1
mi;ad _ ;2
AGauss(k ) <27T>4/\,2:2 k /a.

Frank & Roberts propagator:

Apr(k?) = 4md ’47rzmt2(54(k)

1 — e“/(‘imz)]

. N

|

Smeared Frank & Roberts propagator
N amid e g2/ (4m2)
Agrr(k°) = (271-)4&277'2 K/ + 4’/Tzd 12 .
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Gaussian gluon propagator
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Frank & Roberts glion propagator:
1 — ekz/(llmf)

k2

Apr(k?) = 4rd |[47r2m§54(/c) +

-~ N

Rainbow approximation: ¢, p) =v(q, p)
Renormalisation point: 45 = 1 QeV.
Hen. heav\, q,uark mass: Mg = OGeV. .
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Future plans:

e Bethe Salpeter equation for heavy quark/light antiquark
mesons; B and D meson masses and decay constants.

e Gauge parameter dependence of pole position:

Chiu vertex.

o Heavy fermion limit of confined heavy-heavy system as a
Schrodinger equation; interpretation of propagator poles.




