Unifying the parton reggeization and
the auxiliary parton method at NLO
(UPRAP)

Andreas van Hameren (IFJ PAN)
Maxim Nefedov (1JCLab)



COl | inear -Fa Ct0r|zat|on To sep.arate a perturbatively cz.z\lculable from
the universal in hadron scattering.

PDFs are related to the structure
of the hadrons, universal to the
scattering process

fa(xh PL) fb (XZ) FL) 60.’],%,1()(]})1 y X2P2, FL)

Ghy hg—m (P1yP2) = Z J dx;dx;

a,b

G-k P Pl 1) = JdCD(pa,pb — P [ IMabon(Pay Po — (Pl | O(Pas Pos {P 1)

Phase space (includes| |Matrix element (squared)| Observable, imposes
spin/color summation) contains model parameters,| phase space cuts
governs the kinematics governs the dynamics




Forward-central dijet decorrelations pp — 2]

Example of an observable for which collinear factorization requires at least NLO

1eros kMR, ==
P4 CMS PAS FSQ-12-008 i
Colli 1e+07
ollinear v§ = 7.0 TeV
. . k2 _ ‘ Pet o Pro>> 35 GeV E
factorization > = Ky T ress| MiEeazncer g
y %_ =
5 é
L’ z p2 ;53‘ 100000

10000 | {

A

LO: 610 :Jd(Dn]M(O) > oLe

a,b—n a,b—n

2
.
NLO: 6—1(1%371 = d(Dn+1 ‘Mil(?‘)bﬁ‘rﬁ»] ‘2 OTI\LE? j:\@:;§
[ (0) (1) LO X
+ d(Dn 2Re Ma,b—m Mu,b—m On 2Re




Forward-central dijet decorrelations pp — 2]

Hybrid kr-factorization has momentum imbalance built in and works already at leading order
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The project

e collinear factorization is well-established to higher orders in perturbation theory, hybrid
kt-factorization is not

e the definition and calculation of the matrix elements in the partonic cross section
d6g-v_x(xa, X, k1, 1t) for hybrid kr-factorization is non-trivial compared to collinear
factorization

e the “parton reggeization approach” (PRA) and the “auxiliary parton method” (APM)
both achieve this, and agree at tree level (LO)

e hybrid kr-factorization needs to be promoted to NLO, but the two methods do not
seem to agree beyond tree level

e we want to resolve this ambiguity

e IFJPAN: Andreas van Hameren (expert on APM) + PhD student
e |JCLab: Maxim Nefedov (expert on PRA)

e the budget is 1500EUR each for travel in 2024




