24

Using the identity p; — p2 = (M3, — M3,,,), one arrives at the expression

(Miy = M3p)% 0”0
P12 1P e300 (135)

which means that the interaction is entirely free from the small-z divergences, as promised. Hence, it is not necessary
to introduce the counterterm identified in Eq. (36) of [2] in the heavy-quark QCD including the gluon mass m, but
not accounting for the third polarization state. The third polarization is here accounted for using the auxiliary field ¢.

Review of the small denominator issue, 20260309 10:49 pon Ekologiczna

fLr

Hr = fir 7'[(()2) + (frr — fLifir) ALir 7'[(()1)7'[(()1) (136)
HP = 55+ 6m® + 5, (137)
Hy = 0%+ 0m?+ frrSy, + (frr — frrfrr) Arr HEOHY (138)
Hr = 0%+ 06m? + forSyy + (for — frrfir) (ALirE + ArrrE) (139)
E = E,+ B, (140)
Hp = 6S+6m* + (fur — foifir) Son + frifirSon + (for — frrfir) (ALirS + ALirE) (141)
Hp = 6S+6m® + [fur — fuifir] [Syn + Avir(Eg + Epy)]
+ foifirSyn + (frr — frifir) ALirE (142)
Hr = 6S+6m® + (fur — frifir) [Syn + ArirEgy + ALrrEy)
+ frifirSyy + (fLr — frifir) ALirE (143)
Hp = 6S+6m® + AirE + (frr — foifir) [Son + ArirEny + ALirEy)
+ frifirSyy — fLrfiRALIRE (144)
H; = {62 +om? + ALIRZ}self +{fLRALIRE } selfinteraction plus Coulomb
+ (frr — frifir) (Syy + ALirEy,) finite cancellation
— frifir (ALirEy — Syy + ALirY) (145)

So far I was going for the cancellation according to the sequence of equations

Hy frr 7'[82) + (fer — frifir) ALir 7'[(()1)7'[(()1) (146)
HP = 55 +6m? + S, (147)
(148)
(149)

Hp = 0%+ 6m® + frrSy, + (for — frifir) Arir 7'[(()1)7'[(()1)
Hy = 0%+ 6m? + frrSy; + fLr(ALIRE + ALirE) — frrfir(ALirE + ALirE)
H[ = {52 + 5m2 + ALIRE}self

+ fLr(Syy + ALIiRE) — fLifrr(ALirE + ArirEy + ApirEy,) (150)
H; = {52 + om? + ALIRE}seIf

+ fLr (Syy + ALirEn, + ALirEg) — fLifir(ALirE + ALirEg + ApirEy,) (151)

= {02 +0m® + ApirY}  + {fLrRALIREg} o

+ for(Son +ArnirEny) — frrfir(AnirE + ArirEg + AnrrEyy) (152)

H; = {52 +om? + ALIRZ}SQH +{fLrRALIREs} - selfinteraction plus Coulomb
{(fLr) (Spn + ALIREnm) } gen finite cancellation
— frifirArLir (B + Eg + Eyy) (153)

+

For comparison
Hi = {6Z+6m*+ ALIRE}self +{fLrALIREs} selfinteraction plus Coulomb

+ (fer — foifir) (Syn + ArirEy,) finite cancellation
— frifir (ALirEg — Sy + ALirY) (154)



