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jet + gap + jet

= Better understanding of

e QCD in the high energy limit

e QCD radiation in “gap” events

= 2 approaches
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1. BFKL

p+p — 2 jets via non-forward BFKL exchange

Mueller/Tang; Motyka/Martin/Ryskin

gap=nothing, color singlet exchange,
— resummation of (a,Y)", Y =Ins/|t|

Application to Tevatron: Cox/Forshaw/Lonnblad; Engberg/Ingelmann/Motyka

A.Kyrieleis



2. Leading-Log- Qo (LLQy)

gap = interjet transvere energy < Qg

— resummation of (a;L)", L = ZIHQ% LY, Q=Dprje

(Tevatron/Hera) Oderda/Kucs/Sterman; Appleby/Seymour

method:

Factorisation of hard cross section into soft (physics below scale ;) and
hard function Collins/Soper/Sterman
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The 2 approaches

Y > L Y <L
BFKL LLQ,
(asY)" (asL)"Y™, m<n

Combination desirable
— Combined resummation,
at least: smooth interpolation

add both order by order ?

— BFKL at each order IR-divergent
— double counting
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We consider:
e gap = kr < Qo In interjet region, LLQ, (— strongly ordered &)
¢ high energy limit

and calculate ogap via the Theorem :

ogap ~ |Agap(Qo)|”

ki, > Qo
il <Y

e

ogap differs from full LLQ) result by < 10 % (forL < 7))
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Matching BFKL (fixed order «y)

e ogap ~ | Agap(Qo)|’ (transverse momenta > Q)
® Tk ~ \Abfk||2 divergent at fixed order, resummed result finite

(Agap, Abfkl = 2 — 2 amplitudes)

'‘Common’ piece of Agap(Qo) and Apg :
Agap.1(0) = Agap(Qo = 0), color singlet exchange, leading-Y’,

divergent at fixed order

Combined cross section that includes ogap and opyy Is finite only for the
first few orders in o
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Matching BFKL (‘all orders’)

summing all orders we find

o AOT | gy [ = Nes _om @
Agap,l(Qo) A v [1 eajp( - YL)] : L QIHQO

as Qo — 0orY — oo :  Agap,i(Qo) — Agap,:(0) = finite!

=This allows to combine ogap and opg, to all orders  (hep-ph/0502086)
2
€.9.0 Jcomb ™ Agap(Qo) + Api — Agap’l(O)) or
2
Tcomb = Pgap + Opik| — 01 5, O ™~ ‘Agap’l(O)‘
divergencies suppressed =- uncertainty in matching procedure
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Outlook

e Simultaneous resummation of leading logs of s and ()

— unambiguous combination of LL(Q, and BFKL

epp—Jj+H+j+X, FE;<Q(GF)

— Important for Higgs production via WBF
— veto on interjet activity typically large — resummation of In (g

A.Kyrieleis



