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tine: Integrated real correctionand saw same

functional form as virtual

- Paton shaver for enhanced soft/collinear
emissions

-merging withfixed order

5. The High Energy Limit

Have
justseen higher order toms in as can be important,esp.

in etainregions of phase space. Many other examples e.g.Low P,for w,2;thresholds, ...
-

Increased a
Here we will discuss "high energy"logs in(i)

lo

Transverse man
R

Notchanged much.



Inclusive 2-jetcross sectiongiven by JP2 /MejtP
u

Two outer patons
notintegrated

withlowejt=Elarc) we calculated
these!

+xs"(ax(E) log(E) +by (2) log(E)+... (
t.--

Fixed order take contribs, horizontally. LO:Itline, NO:1* 2 lines, ...

Log-order takesturns retically,LL=ands" (E) loght(E)

<slog (E) - 0(1).
Have seen logs arise from virtual +real corrections.

with checkingsize and itcan be significant(could already see at



Tevation, and 78 TeV data).

Increase in c-o-ms increases these, butsometimesenhance furtherfor good reasons!) e.g. VBF/VBS cuts
Axotic searches.

So how do we calculate atall orders? They are the towns which
(e)persistinthehigh energy limit, definedfor ...... Pu patons inthefinal state,

HE nit: Sij =(Pitp) - TijtEl,..,n3 IPH:finite

In 212, translates 5 es, I finite the -5 (as 5+E+h =0)
so previous The 2

I is part ofLL.

Parametise
massless 4-momenta as

pr =1P21(coshy;cosy, sind, sink y) defines rapidity y
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Equir. He limitis lyi-yilto Fig(P11: fuile
in Hard/wide-angle radiation as opposed to soft (coll of pato

have

Amplitudes in HE limits "factorise"into independentpieces when
strongly ordered inrapidity
in

-S,~ver
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M Os multiply, but
ente don'tknow aboutothers

&! P2 Increasing

in ↓ rapidity Imamenta. # of them,
EW particles, ...)
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Go back to q-qQ

EE iM-----igs TYaT* (n(Pa)PUCpl][nspalPaU(p,l]

Strictlimit, PM=PaM, PM:PuM -> igs" TheTED
W

X

P
e

Everything scalar, trivially factorised. pF =E =Pz.

Butmisses something, we started with
-

iM----=igs TraT [[p.) UMp. ulpal] [[(P.) Um P,ulpbl] exactly.e -
jM(P,,Pa) jm(P2,Pol

Exactly factorised withno approx!
Use currents; instead of scalar components doesn'tchange th
accuracy, butadds to accuracy. -> Importantbecause 4.570.



Exactlytrue for 99-99,with modified color factor.

Let's add a gluon, real correction. Need slightapprox. here.

=5
The HE limitof first four leads tosame termsas softlimit.

cactually necessary because two limits commute.

4diagrams give
iMres* E-IPg)(ETTYaT+ETTITe+T?:TisT

+2pt T Te
Smn=(Pm+Pr)" =2Pm.Pu
In HE limit, to hL, PaMIPM and PyM=PeM
So firsttwo terms are = St.TY-TTSaLT=pgiaTab



= (g ppg) if94TTI
-

Equir. to takingcolor octet projection inthe t-channels.

color factor

Lastdiagram In requiresmanipulation (replacements above
of

giveshipator retex vm ·
zigzag as nota single diagram

SO jMSP, Pab90-999 described as a x V"Er(Pg)
x jm(P2,Pb)

Butnow qp-qgga described by
a- 1 jM(P,,Pal
·er913 ~V"Er(Pgi)
· 92

b- 2 xVEr(Pg2)
-ja(P2,Pol

samej, same V! continuesrecursively, solves complexity that



usually comes with# of emissions.

Factorised structures applied applies tovirtual corrections "hipator
ausate":
be i=1

gide: i - exp[Iqly..-y:17 21qi)=-g3cia(
soft dir

No collinear poles
inHE limit.

Regularise as for fixed order. GetSandy 1= Yitiya - InI
These are theingredients of theH25 eventgenerator.

http://hej. hepforge.org v2.2-see arxiv.

VBFHigg Production



S.study will, directtestof EWSB

-

a background -- suppressed withVBFcuts e.g. by 2.8

3Mjj>400GeN
Exactlywhere logs
Large!

L0 here is 1-loop (actually 1 massive loop)
-

BE toploop
I

e
currentlyhave 20 for 2j+3j I

---

mec NLO for 25+3j7privately
up to 55for LO

He limita component:2, --jMP,palVatimj"(P2.Pol exact.



3j
---

· jM(P.,Pal Vr(m) vE(Pg) jY(Pz,PD).
-I

Del Duca etal shared limits commute.

He resultsgivedescription of higher order QCD effects which do not
existeven atLO.

In VBFregion, significant!




