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Compare with RGE of the Stamoavel poviw distribution functions (PDRs), which oboxg DGLAP evolution:
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CoefEicient of ca L W
e at oo L (B)= g PR
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. Renoymatizaﬁm & RGE

Here omol below, we replae © with v=i/z, avd write the dependenc of v QXP(A'OHIgA
The penormalizadion for beawm function 1s Locad
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At NLO, the o(ivewﬂwu part of Bin heas bean Unown ot NLO, $o we e

Zolmv) = A+ 2l G (44 B2 -3)

The RGE of beam fumotion ig

#W Bw(Z. % uv) = —FMG vy B (2% mv)

o

rﬂB (#‘V)= 10(5 ﬁZB = %CF<8‘L’|7[_V’R'—'6)

Ganvention s different

—R - n-
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Revormoditation & RGE For Soft fumetrion

Renwrmalizadion of  goft fumetlon i¢ given by
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be vesuwwasl by I
Pt < [o ! o] + o2mt e
¥ Gonvention 15 diffevent .
with 'YR(NS) _ :Zo (g_%)wﬂ,.yo}l ‘ 75 -5 from Aqot.02231 to Large lags o He same pecuraCy




The evolution of Soft fmetion 48 in 2 dimenion plome,

}L
A
WMOM coun Ioe, PQYFWMQO{ +l’\Y\M‘j|/l amé‘ Pw[—k COW.WLCJI‘I'VIQ_ Mg T Ve (Vs Vg 5 mg) [ J
(vigs) o (g ). So we hawne
Us(ﬂg,}lf;v,) US(J“-Svﬂ;.;V.f)
= 2 i = b
SDY(’XTI/JAf'VfS = (s (s g 1) Ve (Ve g5 200 Sy (o, Meu 13) s T ® VIR R
: ' y
Vi = phi = byts 3
= VS(VS' V'f';M)Us(ﬂs-_}LfiVs) SD\((’X-:,}AS,VQ A

Next, we chue the ahbove egrm‘m(mo_ by, QValuﬂwg the @volwtiwn factors
U awol Ve explicitly -

2
_ (ﬁ)-n‘)'k(wy,)) =0
Ve

Velve, ves sls) = EXP[—LVMT; ]_,:(M%WQ] - oxp {_J;:fdﬁ [QL:Z%* Tog(ostm) + UY* (el )H

M5 Y,
Us(}«m;v{) = exp [—LS% T}f(ﬁ.vf\] = exp [‘431’ (M. pig) +2 (s (s, pig) ~+ q—ap(}*s.}‘f-\'(Mj—f‘]

2\ 20p (g, ag)
= oxp [~ 04Sp (s i) +2 Cugs (s i) | (Zﬁ)

M
Us (s i) = @xp [= LSy (ate i) + 2 Coog (s ) |
Vf _
Vs(Vs,V{:ﬂf) = EXP[—J; dTVV rvs(u;m;).ﬂ;)]

= exp {—Jyfd?/'_’ [QJ:% T;sp(us‘f“) B q'yl('*w‘)):'}

Ve

)1 Cp(s, 4g)

(}Vl"gw

_ ('_/é)zay(u;.u,) -3 7R(osepp)
VI

s

Than 4t is wsy B se thet

US(}AS’N"V{>\/‘Q(VS.V.})#S) = Vs(Vs; Vi Me) Us(ﬂs_‘)‘_f;ljs)

= exp (- 4Sp (s ) +2 Co (ﬂ;.),(f)] (Zi )M"w""‘” (1_/;_)-“ (stte))

M Vs
To eliminate the Legs <n NLO Soft functin

b
Vs =_Ms = ’X_T

Now we hove the evolaed &'of-(— {W\cﬂw

. the mitial Scalis should be chosem g~

o\ 2Ur e A9 2R (osius))
SD\( ('XTL,_)A&'Vf) = QXP [—L!-Sp(ﬂs.}l,‘;) + 9 O..,:(}is ,),(f)] (L‘L)

R SDY ('X‘;:ﬂs,V:)



. Resumm aton

Bocomse tha RGE of Spuitting Keynal L,,j(z,/x%,)o s non- Locall, »
the eogist way  to resum lurge Logs is o maintein the beaun Jgom 1 hord
fumction ot its chorecteristic scale (g, va) ~ (bo/%r. M), oma Ol 1)
t evolwe +ha harol omol Soft fuwnction from their Chavacteristic b ] @ Velmtem)

' h o the gt Figure o besom >
Scales o (Ma o), jast o Shownm <n g 9 : o o y

First, cdue to the Comcelloction of rapiity Scolt v, we Com witovin the beom fumction ok (U, Vg=m)

omd rum tha vepiolity Scale in Soft fmction from Vs =ps=bo/x o Vg =M

B#IM(ill M%:Jlnvs) 'BQINI (i;,’f-?;)i.vs) SD\{ ((X"}:}A:ﬂs) T - E_
= [Tgug 0 ) ® 0] (8) [Tgeg (5 0) ® Bguiw ] (42 S (st vs)
2 a\20p( s,M\-)"{R(us( ) =~ ko3 (%, — Collins - Soper K (
= Q)('P [_4SP(}AS.)I)+ 2&7:(}(5,}‘)] (%) K (M -ng( A ns pe e
ld [} '0121 ?' y
[ [ %) Bl %0 -
(50 Loe 0k L R
"(X(l-%)S(-’z‘H CL'(S[E "2)5(1-2)(6)_-%1 - J5 b
¢ \- 7y LT ( . . N T)

w[2(2E) Lisa0-20] J0-2) + do-20 [F2(B2) L+ 1(;—;,)]] )

oo Ldz. o2y ‘%,N.(i‘ }*) o} (2-}4) 5(1-2.)[~1[z?+u-z,)‘] L, + 42.(1—2.)]

* (LTE |_| 5? 2’ i/m zl

Tents [ elzr [ olza ‘ . . .
* I “TZ 5% ﬂbm.(%'}*) ¢g,~,(%m [~1[2>+<I-2=>]LL+ 4-2,( 1—2,)]3(1-2,)
+ D(us‘)}

with i »
LL= -QM"}% = «Qm%b—.}f

Tha Collins — Soper Kemel Comn be expuraledd e
qug(%%) = = Cep(ps ) + 27" (o)
_ & [osgo)!
a ngu ( uT ) w

wath
d| = ELL '

dy= &L T4 R et

whove we hove used the fact 75 =0



