§2.4.2 /NSTExTEE DEERAE (p.19)

|t] <1 GeV

turbati
small x <> large rapidity <> Regge kinematics 1<<s/|t| nonperturbative

~

|t] >1 GeV
[1] small x behaviour of F_ 2, F L perturbatice
2
Fo 1 (2,Q7) ~ =M@ = =A@ In(@)
~ * ]I
BFKL equation N oo

las In(2)]" (LO), aslasIn(x)]” (NLO)

S

_ 12a —-1.1-1.3
r — In 2 xr ois

unitarity violation 0.10 - g
- “improved BFKL resummation e

Kowalski et al (2010)

Altarelli, Ball,Forte ; Kowalski, Lipartov,Ross,Watts;
Avsar, Stasto, et al. , etc.
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[2] Gluon Saturation

 Steep rise of F_2 gets milder at

Q° =Q:(x)

“Saturation Scale”

» Geometrical Scaling

T L e e e e R

*
vP ( Q 2 )
c X,
ZEUS BPT 97
ZEUS BPC 95
H1 low Q* 95
+H1 high Q° 94-05

2011/11/29

Saturation

logl/x

DGLAP @

© E.lancu

logQ’

Dynamics

* Color Dipole Model (GBW)
* Color Glass Condensate (CGC)
* DGLAP eq. (saddle-point approx.)

— F,F, FP&E#—BIICEE R TESM?
— RBEZLEITTRY—)TDWENERS

[e]

3



» nonlin. eff. would limit precision of PDF extractions at HERA

study by Bartels, Golec-Biernat, Peters using GBW dipole model
at Q? =5GeV? and zp = 2.5 x 10~ found

Fofull Fofull .
ﬁ ~ (.94 mﬁst 5 ~ 0.66 Diehl’s talk at DISO8
£ E

F_LD A hisaturation MBI ULV(5LLY) ,
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[3] Diffraction

FP (zp,t,B,8%) = fo,r(zp,t)Fp(8, Q%) + nrfor(zr, 1) Fr(B, Q?)

pomeron Reggeon

I@ Extracting DPDFs

e’ (k)

s Fit 8 and Q*dependence at fixed X
« Parametrise at starting scale Q02

M, and evolve using NLO DGLAP
> = PVF allows to combine DPDFs with

P Rapidity Gap pomeron flux Ansatz
P (P) A N = Diffractive Jets constrain gluon part
S f, ) of DPDFs
— H12007 Jets DPDF § ®

- exp. uncertainty

\:I exp. +theo. uncertainty
« H1 2006 DPDF fit A
- H12006 DPDFfitB
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New H1 Results from Proton tagged Data
Regge fit: Assumption: Regge/vertex factorization

Bn-r
FYY = fp(ap, ) Fp(8,Q%) +ng - fm(zp, ) FR(3,Q%)  /rlewt)=4r- anm=
Pomeron contribution Reggeon contribution ap()=ay (0) +alt
Eur.Phys.J.C71(2011)
® [t=02GeV H1 FPS A, O
O [tj=0.4 GeV* fr(zp.t) = Ag. 2ag(0—1
A [t=0.6GeV® — Regge fit IP+IR T
"‘::' 0.1 _?:)g:::,i FA=0005% [ @=0018 [ (=00% [ p=018 [ p=05% | Q2 ar(t) = ar(0) + apt
L oosf 3 oot | o5 F Y 2 2
e o AR AR = }; 2 5 Fr(3.Q%) from the parametrization
= | i | il Y il | 1 'l | n | M | M| . .
5_o1fsscev il s 2 2 2 of the pion trajectory
o) : E 5 E .
00sf b E il 5 _
o -y - -t EPeeye® [Poey | 9 input from other
O v o ) ¥RE it i L EEER B,
04 F153GeV* | = - = 2 measurements
b E 3 E o o, _
T A T T R o Tnput:  @(0)=0.50
0 .1 F = E .|?ﬁ§|h—.g'ga.al'j’#'wﬂ s o =03Gel
01F2656e | 3 = - 3 & i
005k 3 3 ’ﬂi E u.,l!—E - e 26 B,=16Gel™
= ' BE =B semmfogem [0
IJ_Ll L I |~ P~ le.l_J L )
L T 3 LE 3 t = Fit Results
0osf - = ﬂ 3 l‘é = . f—‘\‘,, 46 - i
1 F - F - o arameter alue
| S S <1 . o) ,qﬁl'—‘%&n
0.1 Fa*=180 GeV® |- 2 E 3 2 ap(0) 1.10 + 0.02 (exp.) = 0.03 (model)
00sf - 2 E g F b %E 3 30 op 0.04 + 0.02 (exp.) T o (model) GeV™?
ok ., ,J,E., JE., . ,E., a1 2 e 0 ;.'g,, . Bp .J?3:I:[]2u{t=xp]tg:g(m0dol GeV 2
10 10" w0?* 10" 1w0* 10" 10* 10" w? 1w 10? xm“ GeV* g [0.87 + 0.10 (exp.) " % (model)] - 10-3
; P
Bernd Lahr, DESY Low-x Workshop, 3-7 June 2011, Santiago de Compostela Page &
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Diffractive &Inclusive ) B E

Diehl’s talk at DISO8

ZE|;|$199_:|- . .
_‘EE 0.06 [ - .H';.ci eV
» provides natural explanation why SR S I T
EP/FE, flat in  (at given Q2 and 3) B T S T
- - D-_ | ||‘|-||-|‘|-|-|-|-‘—|:l.l-ll;.l-|.;-|||||||| |
O_OG;— % i £(. ‘1.(#) JE¥
ooaf TH PN X 2 .
o.uzf— f o3 S
RS S—
[ Lo oo laaal Il N |
0.06 :_ T3 My< 15 GeV
K. Golec-Biernat, M. Wiisthoff, '990 — 004 F o —om
002 oo
plot calls for an update - ﬁ. s
%0 60 80 100 120 140 160 180 200 220

WiGeV)

2011/11/29 JIAT i 2 (KEK)



[4] Small-x TDR1BHE &R AL
High-energy evolution (double logs)

[, In? ()] (LO), [, In*(2)]* (NLO)

[5] Soft, Semi-hard Physics ?

[6] Jets, etc.

2011/11/29 JIAT i 2 (KEK)
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