We have provided accompanying Mathematica and Maple files containing expressions for most
of the primitive amplitudes in this paper. Here we explain the notation we have used in these files.

The expressions in the accompanying files all assume a ‘canonical’ labelling of momenta, as in
the text; other permutations must be obtained by relabelling the indices appearing inside the kine-
matic functions. We do not include formulae for the master functions of section 7; these have been
expanded out where they appear in the amplitudes. In addition, the various flips and exchanges
have already been applied to the formulae appearing in the computer-readable files. We use a more

limited set of kinematic invariants than in the text,

Text Form Mathematica Maple
(ab) spala,b] Spa(a,b)
[a b] spbla,b] Spb(a,b)
Sab s[a,b] S(a,b)
Labe t[a,b,c] T(a,b,c)

All other objects, such as (a_| (b+c¢) ‘d‘),

computer files are thus numerically equivalent to those in the paper, but not textually so.

have been expanded out. The expressions in the

The integral functions are denoted as follows,

Text Form Mathematica Maple
In <_—81) Ln[s1/s2] 1n(s1/s2)
— 89
Lo (__31) LO[s1/s2] 1zero(s1/s2)
— 5y
Ll(__sl) L1[s1/s5] lone(s1/s2)

Igm(sl,SQ,s;;) I3m[sqy,S2,53] I3_3m(s;,S2,53)

Lo (222, 22)

S3 —S83

Lsml[s1/53,52/53] lsmone(s1/s3,52/53)

—81 —82
Ls; (—, —) Ls1[s1/s3,52/53] lsone(si1/s3,82/53)
—83 —S83
LsZ™ 1 31,32,33,34) Lsmi$2me[s1,55,93,54] 1smone2me (s1,S92,53,54)

2rnh

S1 32;33,34) Lsmi$2mh[s1,55,53,54] 1smone2mh(sq,S2,53,54)

/\/\/‘\

31,32,33,34) Lsmi$2mht [sq1,55,53,54] 1smone2mhnew(s7,S2,53,54)




In these expressions, the helicities are denoted by strings,

Text Form Mathematica Maple
atgtgtqa ‘qt+gt+g+qb- ‘qtg+g+qb-
qgtgtg g ‘qt+g+g-qb- ‘qt+g+g-qb-
atg 9" q ‘q+g-g+qb- ‘q+g-g+qb-
qgtgtq gt ‘q+g+qb-g+* ‘q+g+qb-g+*
atgtq g ‘q+g+qb-g- ‘qt+g+qb-g-
qgtq gtg* ‘q+qb-g+g+ ‘q+qb-g+g+
gtq g g* ‘q+qb-g-g+ ‘q+qb-g-g+
atq 9 g ‘q+qb-g+g- ‘qt+qb-g+g-

¢t QT Q¢ ‘q+Qb+Q-gb-¢ | ‘q+Qb+Q-gb-
gt Q™ QT g ‘q+Qb-Q+gb- | ‘g+Qb-Q+gb-°

The components of the two-quark two-gluon loop amplitudes are denoted as follows,

Text Form Mathematica or Maple
Afree Atree
Vee Vcce
Fee Fcc
Ve Vsc
Fe€ Fsc
Fvs Fvs
Fvf Fvf
Fax Fax
Faxsl Faxsl




while those for the four-quark loop amplitudes are denoted as follows,

Text Form Mathematica or Maple
Afree Atree
vV v
F F
Alrees! Atreesl
Ve Vsl
Fe! Fsl




A component for a specific helicity is given by an appropriately subscripted expression, for
example F for the g™ g™ g™ ¢~ helicity configuration is given by Fcc[‘q+g+g+gb-‘] in Mathe-
matica, and by Fcc[“q+g+g+gb-‘] in Maple. The subleading-color contributions to the four-quark
amplitudes are not subscripted, however.

Finally, the dimensional regularization parameter ¢ is denoted by e, the scale y is denoted by
mu, and the top quark mass squared m? is denoted by mtsq.

We used Mathematica 3.0, and Maple V Release 3, to construct these expressions.



