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Triple-collinear sector decomposition
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Phase space mappings triple-collinear
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Phase space mappings double-collinear
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Phase space mappings double-collinear

final-initial:

(p+“r2—fr1—u1—u2)2:(p+f2—f1)2,

(p—r1—up —us2) - (ro — us)
(p—r1—u1)- T2

9 = 3

= (p+72) ("1 —w)
(p+'i‘2—u1)-f1

(u(l]) _ (P+?j2)'?f1 7
max(p+72) -l

472 (p+ 7)) - 7

(p— 171 —up) - T

j_

28.08.24 CERN - RAS workshop

 (p+Fa—wuy) 1 (p—T1F1 — Ul —ug) T

(P+7’:2—7“1—U1)2: (p+fz—7:1)2a

(p + 227“2) -7
(p+ zor2 —uy) - (r1 +uy)

xr1 =

(p— z171 — U1 — ug) - T2
(p— 2171 —uq) - (P2 +ug) ’

29 =

(p— x171 — u1) - T2 /T2
(p+ 7o /Ta — 2171 — u1) - Ug

?

(ug)max = (1 —22)

Rene Poncelet — IFJ PAN Krakow



Phase space mappings double-collinear

initial-final:
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Phase space mappings double-collinear

initial-initial:
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Subtraction kinematics

Original parameterization

New parameterization

S unresolved config. number O unresolved config. number
single  {r},{r +u} 2 single  {r+ u} 1
triple  double unres. triple  double unres.

{r3Ar +wad {r + i +u2} 3 {r+us +uz} 1

single unres. single unres.
S1 {ur,r}, {ut, 7 +u2} 2 S1 {u,r +uz} 1
Ss {u1,r} 1S3 (w1, 7}/ {uz, 7+ w1} 2
Ss {u2,7 4 u1} 1S {u1 +uz, 7} 1
Sy {ur, 7}, {ur +uz,r} 2 Ss {ur, 7}, {ur +uz, 7} 2
Ss {1, v}, {ur +uz,r}, double double unres.

{u1 + softuz,} 3 {r1+u1,ra +us} 1
double double unres. single unres.

{ri, 72}, {r1 + 1,2}, {u1, 71,72 +u2},

{r1 41,72 + ug} 3 {uz,r1 +u1,m2}, 2

single unres.

{u1,r1, 72}, {ur,r1, 72 + us},

{r1 + u1,72,u2} 3
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Double unresolved limits of kinematics

Example: Sector 1 n — 0

Triple-collinear limit:

Double-soft limit:
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Numerical pole cancellation

pp—ete utu” +X

Contribution g1 g2 g3 g4

oR% 0.000430986 + 2.0e-06 | 0.000181251 + 2.7¢-07 | 3.96055¢-05 & 2.1e-08 | 1.79091e-05 + 9.6e-10
oL -0.00056284 % 5.1e-07 | -0.00023461 + 1.2¢-07 | -9.86939-05 £ 1.4e-08 | -2.93685¢-05 £ 1.1e-09
ooy 4.60138e-07 & 1.5e-11 | 4.307946-05 & 1.4e-09 | 5.90985¢-05 & 1.9¢-09 | 1.146156-05 + 3.7e-10
o5y 0.000118897 + 1.4e-07 | 6.25903¢-05 + 2.5¢-08 | 1.43081e-05 & 2.1e-09 0

658 1.31055€-05 & 4.1e-09 | -5.22042¢-05 + 8.1e-09 | -1.43028¢-05 & 1.7e-09 0

Sum 6.08638¢-07 + 2.1e-06 1.65e-08 + 3.0e-07 1.54e-08 + 2.6¢-08 2.16-09 + 1.56-09
oRy 6.9779e-05 + 6.2e-08 | 7.95598¢-05 + 6.1e-09 0 0

o -0.000119352 + 9.0e-09 | -7.95678¢-05 £ 6.0e-09 0 0

G52 4.95713e-05 + 1.3e-08 0 0 0

Sum -1.7e-09 % 6.4-08 -8e-09 + 8.5e-09 0 0
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Sector counting

Process Number of independent (triple/double) sectors
ete” — utigg (8/2)
ete” — uuui (16/0)
ete” — uudd (32/0)
ete” — uuggg (12/6)
ete” — uuuug (32/4)
ete™ — uiddg (64/8)
ete” s ua+ (2+n)g (12/6)
ete™ — widdsscebb + (2 +n)g (444/220)
99 — 99999 (12/7)
utl — ddssg (96/18)
uti — ddsscchb (256/12)

Table 8 Number of triple and double collinear sectors (counting each sub-sector separately) for some

example proceses.
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