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Soft-gluon corrections in 1PI kinematics

partonic processes q(p.) + q(py) — HT(p1) + H ™ (p2)

2 2

define s = (pa + pp)?, t1 = (pa —p1)? —m?, u1 = (pp — p1)* — M

we define the threshold variable

s4 =s+t1 +ur = (p2 + pg)? — m?
where extra gluon with p, emitted

At partonic threshold p, — 0 and thus s4 — 0

In® (s4/m?)
S4

Soft corrections { ] with £ < 2n — 1 for the order o} corrections
_|_

Resum these soft corrections for the double-differential cross section

Finite-order expansions — no prescription needed or used
(this avoids underestimating the size of the corrections)

Approximate NNLO (aNNLO) and approximate N3LO (aN3LO) predictions

for cross sections and differential distributions

Analytical results are applicable to other processes with colorless final states
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Soft-gluon Resummation

do,, s H+H— = Z /dwa dxy Oq/p(Ta, HE) Gq/p(Th, HF) AGyg g+ - (54, L)
9,q

take Laplace transforms dé_q(j—)H'i‘H— (N) = f(d34/s) e~ Nsa/s d6 g+ - (54)

Then d6 .zt g- (N) = ¢q/q(Ng, br) ¢g/q(Ng, ur) d6 oo gt g~ (N, pur)

Refactorization of the cross section
daqq_)HJrH— (N) = v¥q(Ng, pr) vg(Ng, uF) Hch—>H+H— Sqq_>H+H— (N\fp )

where H

7— is hard function and S - is soft function

qfg—H*t qg—Ht

’qu/q(NQaHF)"Lq—/q(ch7MF) _

Vs
_ _(N) = —= — H _ _ S _ —
qg—HtH ¢q/q(Nq’MF)¢q/(j(Nq7“F) qg—HTH qg—HtH (NMF>

Thus dé

Renormalization group evolution — resummation

"
- Vs
g (o+0) Spqmrn- (o0 ()
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resum \/E dl,l/
agresum (M) = exp [Bg(Ng) + Eqg(Ng)| exp |2 = (va/a(Nas as () + 7g)q(Ng, as ()
®E



1 Ng—1_, (1—2)2 .
where Eg(Ng) = P Ay (as(A8)) + Dy |as((1 = 2)2s)
q q 1 — & N q q
0 1

NLO soft+virtual corrections

d25'(1) N ( )

ch—>H H— L B Qg /J/R

dt1 duq - Fqci—>H+H— - {3 D1(s4) + c2Do(s4) + c10(s4)}

where
In® (s4/m?
Dk;(54) — [ ( 4/ )] :
S4
_|_

¢ 2
cs = 4CF and co = —2CF In (1_u1> —2Cfr In (M—F> :

m4

—t — t 2
ot (2] o (22)  forna(22) () o
m m m S

and Vi = QCF(—Q—I—CQ)
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dZA(Q)
qq—>H+H_

dtl du1

where Vo = C’% (

NNLO soft+virtual corrections

a(pr) 1 3 Bo
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+ CSCl+C§_C2C§—%CQ—B()CFIII('LLF) +4A(2)i| D1(84)
N 'U'R

B 2
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N°LO soft-gluon corrections

a253)
qq—H s
= P R {—Cg D5 (s4) + [—0302 - —6350} Dy(sy)
dtq duq qq—HTH 73 8 8 24
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where
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o (fb)

b

Cross sections

b

we consider Drell-Yan type production of HTH~ (left diagram);

the other contributions are negligible
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H™ rapidity distributions at 13.6 TeV

+ - + .. .. .
pp>H H H raQ1d1ty distribution VS=13.6 TeV
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K-factors increase at larger rapidities
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Summary

H*H™ production

soft-gluon corrections through aN°LO
in single-particle-inclusive kinematics

results for total cross sections and
rapidity distributions

higher-order corrections further enhance
and improve the theoretical predictions

analytical results for resummation and N°LO expansions
applicable to other processes with colorless final states
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