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LH.0 Chapter 4: physics

® Proton structure to a few
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Physics at low xgj and in eA. 4
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Legacy from HERA:

e Structure functions in an extended x-Q? range, xg « |/x*, A>0.
® Large fraction of diffraction O4if/ Otot~ 1 0%.

® But: no eA/eD, kinematical reach at small x, luminosity at high x /

for searches (odderon,...), flavour decomposition, TMDs,...
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LH-C  Small x and saturation:

- CTEQ 6.5 parton :
3.5F distribution functions -
= Q% =10 GeV? :
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e QCD radiation of partons when x decreases leads to a large
number of partons (gluons), provided each parton evolves

independently (linearly, A[xg] « xg).
® This independent evolution breaks at high densities (small x or

e

high mass number A): non-linear effects (g—gg, A[xg] « xg - k(xg)?).

Physics at low xgj and in eA.



LH-C  Small x and saturation:

- CTEQ 6.5 parton 1 b
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e QCD radiation of partons when x ge€reases leads to a large
number of partons (gluons), provigéd each parton eyolves
independently (linearly, A[xg] < xg).

® This independent evolution breaks at high densities\(small x or

high mass number A): non-linear effects (g—gg, A[xg] = xg - k(xg)?).

Physics at low xgj and in eA.



LH:C The "QCD phase’

Y=In 1/xA

G

S
@ Dilute system

I BFKL

DGLAP
e

- )

2
In AOCD In Q2

Origin in the early 80’s: GLR, Mueller et
al, McLerran-Venugopalan.

Physics at low xgj and in eA.

diagram:
Our aims:
understanding

® The implications of
unitarity in a QFT.

® [he behaviour of QCD
at large energies.

® [he hadron wave
function at small x.

® The initial conditions for
the creation of a dense
medium in heavy-ion
collisions.



LH:C The "QCD phase’ diagram:

Our aims:

Saturation, understanding

Questions: L
tions of

QFT.

Y =1In1/x}

rGia(x,
1R%{® Theory: can the dense regime be
_~"|described using pQCD techniques? Or
| [non-perturbative - Regge, AdS/QCD,...?
Which factorisation is at work!? [talk by
Forte]

[our of QCD
gies.

N wave

® Experiment: where in this plane do mall x.

present/future experimental data lie?
: ® The itar conditions for

Origin in the early 80’s: GLR, Mueller et  the creation of a dense
al, McLerran-Venugopalan. medium in heavy-ion

collisions.
Physics at low xgj and in eA. 7
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LH-C Status of small-x physics:

® Three pQCD-based alternatives to describe small-x ep and eA
data (differences at moderate Q%(>A%qcp) and small x):

— DGLAP evolution (fixed order PT).

— Resummation schemes.

— Saturation (CGC, dipole models).

e Non-linear effects (unitarity constraints) are density effects:
where! = two-pronged approach at the LHeC: | x/ TA.

In 1/x

5 DENSE
REGION
i ‘
BK/JIMWLK

DILUTE

REGION @

DGLAP

non-perturbative region

In Aqcp In Q
Physics at low xgj and in eA.

In 1/x
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Physics at low xs; and in eA.

® The LHeC will

explore a region
overlapping with
the LHC but in a
much cleaner
manner.
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LH.O LHC vs. LHeC:

ep@LHeC
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LH-C Relevance for the HI program:

Gluons from saturated nuclei - Glasma? - QGP =

® Nuclear
wave
function at
small x:
nuclear
structure
functions.

Physics at low xgj and in eA.

\f

® Particle production at
the very beginning: which
factorisation in eA!

® How does the system
behave as ~ isotropised

so fast?: initial conditions

for plasma formation to
be studied in eA.

Reconfinement

® Probing the
medium through
energetic particles
(jet quenching
etc.): modification
of QCD radiation
and hadronization
in the nuclear
medium.

10



LH.O Contents:

l. CDR, Chapter 4: Physics at High Parton Densities.

2. Highlights:
® ‘Benchmarking’ for pp/pA/AA: PDFs at small x.
® ‘Discovery’: novel regime of QCD at small x?

® Transverse scan of the hadron at small x.
® Dynamics of QCD radiation and hadronization.

3. Summary and outlook.

CDR, arXiv:1206.291 3, submitted to |PG

Physics at low xgj and in eA.



Proton PDFs at small x:

LH.C

ies poorly known at small x and small to moderate

® Parton dens

ions.
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LH-C  Proton PDFs at small x:

® Parton densities poorly known at small x and small to moderate
Q? [talks by Laycock and Radescu]: uncertainties in predictions.

® | HeC will substantially reduce the uncertainties in global fits: FL
and heavy flavour decomposition most useful.
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Nuclear PDFs at small x (l):

® Parton densities unconstrained at small x and small to moderate
Q? [talk by Zurita] = uncertainties in the predictions for

observables within collinear factorisation: pPb@LHC.

1.6
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X
Physics at low xgj and in eA: 2. Highlights. 13



Nuclear PDFs at small x (l):

® Parton densities unconstrained at small x and small to moderate
Q? [talk by Zurita] = uncertainties in the predictions for

observables within collinear factorisation: pr@LHC
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LH:C Nuclear PDFs at small x (ll):

® [, data substantially reduce the uncertainties in DGLAP analysis;
inclusion of charm, beauty and F_ also produce improvements.

< 10°F
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Physics at low xgj and in eA: 2. Highlights.



LH:C Nuclear PDFs at small x (ll):

® [, data substantially reduce the uncertainties in DGLAP analysis;

inclusion of charm, beauty and F_ also produce improvements.
Pb Pb
Ry Ry
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LH:C Nuclear PDFs at small x (ll):

® [, data substantially reduce the uncertainties in DGLAP analysis;
inclusion of charm, beauty and F_ also produce improvements.
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Fo(x,Q%=10 GeV?)
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scatterings

8 CGC
Regge
O Pseudodata

O 1 1 L1 a1l 1
1x107® 0.00001

0.0001

X

Effects beyond DGLAP?:

1.4 |-

1.2_—'\

FL(x,Q%=10 GeV?)

Non-Linear approaches

Linear approaches

NLO DGLAP
NNPDF 1.0

—---— Small-x resummed

"~ "7 Eikonal multiple

L.—.l scatterings
000 cac
------ Regge

- @ Pseudodata

® | HeC F; and F_ data will have discriminatory power on models.

Physics at low xgj and in eA: 2. Highlights.
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LH.C

Effects beyond DGLAP?:

Pseudo-data from AAMSO09 (BK + running coupling)
[ 0.7 " LHeC AAMS09 —— |
B 0.6 & NNPDF fit — » — |
6 05 | T T !
s, . i .
N, ‘G 04 F T ¥
5F ™ 3 .
: \. Q'_| 03 B i
LY, % L
Eovl 0.2}
o 0.1
L~ ' Q°=13.5 GeV”
i\:\:::.\.':“\'\ O :
3 oS 1e-05 0.0001
— X
2r 07 F - .
R LHeC AAMS09 —+—
B NNPDF fit — > —
1 : 06 B i
B 05 |
ob G 04
- g .
1x100 X
S I .
= 0.3 .i. i
0.2 | X i '} LI S
I I S I
i | Ll 1 T X
0.1
o | H Q=2 GeV? X
1e-06 1e-05 0.0001
X

0.001

NLO DGLAP cannot simultaneously accommodate LHeC F; and
FL data if saturation effects included according to current models.

Pseudo-data from AAMSO09 (BK + running coupling)
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04
03
0.2
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{}{iifxT
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1e-05
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X

0.001
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0.2

0.1
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LHeC AAMS09 —+— |
NNPDF fit — > — |
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N
L/
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LH-C Diffraction:

® t conjugate
to b:
transverse
scan of the
hadron.

® [arge
increase in M2,
xp, B range.

< ' Central black
region growing
(figure with decrease of x.

from C. Weiss.)

. Diffractive Kinematics at x,,=0.01 Diffractive Kinematics at x,,=0.0001
= o
2 10 8; Diffractive event yield (x,;, < 0.05, Q*>1GeV?) o o’
"k i > Current HERA Data > - o _—
A *'* ® LHeC (B,=50GeV.2f0") @ al ] HeC E, = 20 GeV I : rrent ata
£ -1 ~—— 2 r 2
. ‘0'_’ e HERA (500 pb ) NC , ~1LHeC Ee - 50 GeV Nc 07 L I LHeCE_ = 20 GeV |
i - 0% — F — ay
109 +‘ *““ - /LHeC E = 150 GeV g | |LHeCE,=50GeV ~
E > T 107 yd 0 F o
— - Ce, LHeCE_=150GeV -~
. - Ce 10 : -
L ad 1F e e
10 % - . _ ' p
c S - " /_/ o / 4
i A4 0 A S
10 10y — "
:‘H‘\HH\HH\HH\HH\* _z}/ /
0 SO 100 150 200 250 10 L e e L 0 L . :

1 10 10 10 10 10 1 10 10 10° 10 1

X/GeV
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LH.C

® t conjugate e
to b:
transverse

Diffraction:

e

7*(Q’)

 erp(A) e+ p+p(

4

A)|_

YA - JYA
F=0

SCan Of the ;l> -® [HeC Simulation . cesesens 1=OLOK E Lead
v 3 . . oo a® _o17Gev| & 7
O 107% ev® cee® 0 connnnn oo SO — b-Sat
hadron. -2 : .:::::::::: o :: ::: :=.0.3;G¢v3 g : b-NonSat
= Feen®se®®? Lene"? vee =00V o W= 400 CeV
L [ 5 0O =] 6
o e I 210%
Large é' 10“:—..'..-" ’ ceenas 1=073CV -8 F
° ° 2 T E... ".'...... -: .............
increase in M4|1 .0 .- e w107
- ® enee® s®ss= - |0 B \FWw. 0 Tscsjccceeevnnnnn, S
S 10 ° L i with breaku
XP’ B ra’nge' % ; .o.. Ceecevene® {=-135 GeV’ 1045_
2 L :. s ®8® ew®?® E
E) 10 8; Diffractive event yield (x,p < | - = o* ‘ (=-175 GeV> 3|
R - ¢ ..o*tq#?##***? ' 107 "
- e LHeC (§f - o ',
107 ‘*+ ° HEeRA i e’ ‘
= -0- ( = L 5 .
.« e, A e 10 %
p - '04‘ 10 :_.
10 = ) - \
.. ".,’ F . = B0 GeV, 1° acceptance, L=2 fb-! i ]
5 . i 10°F
10°- 0 L bl e = o o b Lo Lo LU
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P o 7 ——
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Elastic VM production in ep:

e,

=

g
p

p

e Elastic J/P production

appears as a candidate to
signal saturation effects

at work!!!

Linear,
sensitivity
to (xg)?.

Physics at low xgj and in eA: 2. Highlights.
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LH:C Elastic VM production in eA:

f V(Qz) VM
IV D PR
kW) 4 coherent - b=Sat
A A > I t=0, =0
AN <
t ~— 3‘ 25 . nosat |
T 5 Saturation .~
©
<= ff
® For the coherent case, W 2 € ec'Esx,
predictions available.
15
e Challenging experimental cdicium
problem. 1
Y(Qz) VM Lead
. 0.5
W) incoherent f
A _——nN
/Z n ) I B E R
kk'J\ P A 0 200 400 600 800 1000
(t) W (GeV)
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LH.C

® Exclusive processes give information
about GPDs, whose Fourier transform
gives a tranverse scan of the hadron:

DVCS:

DVCS sensitive to the singlet.
® Sensitive to dynamics e.g. non-linear

effects.
DVCS, E.=50 GeVY, I°,
pTY =2 GeV, | fb’!

‘r' —@— Xx=4.7e- —0— x=1.2e-

> 1 03 —— x=:.:e-gi —— x=;.:e-gz

Q oo —8— x=24e-04  —o— x=6.0e-03
g g,:"‘_._ o —o— x=5.3e-04 —o— x=1.3e-02
o) ++_._+—o—:—0— .

& +++—o— ++++—o—

3¢ oo _.__._:—o—_._ ¢ . ° _:_ —o—— o
C\-lc M S _._+—o— T * * o

O 2 Soo +—0—_._ ——— ® ® ¢

g®) 1 0 e e ¢

< Poo ———— — — 3
Nb - —0—_._ — ¢ ¢ ¢
o i T — $

(&) i — ¢

1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I
5 10 15 20 25 30 35 40
Q? [GeV?

Physics at low xgj and in eA: 2. Highlights.

Q* d’0/dQ%dx [pb/GeV?]
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DVCS, E.=50 GeV, 10°,
pr¥eut=5 GeV, 100 fb-

x=1.3e-04
x=2.4e-04
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Q*[GeV?]
Note the huge Q!!!
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LH-C Radiation and hadronization:

® | HeC: dynamics of QCD radiation and hadronization.
® Most relevant for particle production off nuclei and for QGP
analysis in HIC. 1 dNh(z,v) / 1 dNB(z,v)

. T N¢  dvd: N¢  dvdz
® [ ow energy: hadronization A dve p dvc

. S o
inside = formation time, (pre-) T e
hadronic absorption’... . 7IIIIIII| IIIIIIII| IIIIIIII| IIIIIIII| IIIIIIII| IIIIIIII|

R (z,v)

.
= m s m o m o m o m =

~ ratio of FFs A/p

o)
® High energy: partonic evqutioty/

° o § \““ Q _
altered in the nuclear medium. = ~ ./ MSTWOBLO, ghat=0

o MSTWOBLO+EPS09, ghat=0

s MSTWOSLO+EPS09, ghat=0.72, L.,
E MSTWOBLO+EPSO9, ghat=0.72, t,,.
-*--I 0.4 ; | | \\\\H‘ | | \\\\H‘ | | \\\\H‘ | | \\\\H‘ | | \\\\H‘ | | \\\\H‘
10 10° 10° 10" 10° 10°
v (GeV)
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LH:C Summary:
o At an LHeC@CERN:

=» Unprecedented access to small x in p and A for PDFs.
=» Novel sensitivity to physics beyond standard pQCD.
=¥ Stringent tests of QCD radiation and hadronization.
=¥ High precision tests of collinear factorization(s).

=» Transverse scan of the hadron at small x.
-> ...

¢ The LHeC will answer the question of saturation/
non-linear dynamics. For that, ep AND eA essential!!!

x DENSE x [fixed Q]
| e REGION —
S| o f=
o DENSE
= REGION
(<))
>
g BK/JIMWLK
£ 3
2 DILUTE
% REGION _
|
= DILUTE
= REGION
| DGLAP
In Aqcp In Q In A

Physics at low xgj and in eA.



LH:C  Qutlook: pending issues

=» Monte Carlo model for inclusive, semi-inclusive, diffractive and
exclusive processes in ep and eA (with nuclear breakup) [talk by

Plaetzer].
SO
\\
e
2\ ,bx\é

N

=¥ Separation of coherent diffraction off nuclei.
=» Radiative corrections [talk by Spiesberger].

=» More realistic estimates of measurables yields: effects of
backgrounds on jets, asymmetries for the odderon,...

=¥ Detailed program for sensitivity to non-linear effects and for
GPD:s.

=» Constraints from pp/pA/AA at the LHC [talk by Salgado].
-> ..

Possibilities of synergies with other projects.

Physics at low xgj and in eA. 22



LH-:C  Changes and additions (l):
® Chapter moved before BSM, right after Precision QCD and EW.

® [ntroduction refined: resummation moved, now
DGLAP — resummation — non-linear equations and saturation.

® GPD-related content enlarged [talk by Pire]:

¢ Theoretical introduction.
¢ Possibilities of measurement of
helicity-flip GPDs through exclusive

production

ep(p2) = €7y )p(q) p(p2) = €'pY 7(0,) pr(py) N (p2r)

e Diffractive dijets included
as a test of hard collinear
factorisation [talk by Zlebcik].

Physics at low xgj and in eA.

e(k) e(k’)

YMU)

(a)
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LH-:C  Changes and additions (l):
® Chapter moved before BSM, right after Precision QCD and EW.

® [ntroduction refined: resummation moved, now
DGLAP — resummation — non-linear equations and saturation.

® GPD-related content enlarged [talk by Pire]:

¢ Theoretical introduction.
¢ Possibilities of measurement of
helicity-flip GPDs through exclusive

production

ep(p2) = €7y )p(q) p(p2) = €'pY 7(0,) pr(py) N (p2r)
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2

e Diffractive dijets included o *TT__ 1

as a test of hard collinear oL Diffractive dijets T4 o

° ° ° 10-4 _10-2
factorisation [talk by Zlebcik]. ;
Pr" [GeV]

Physics at low xgj and in eA.

dN/dEX" [GeV]
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LH-:C Changes and additions (ll):

® Predictions for searching
the odderon in ep—eTT*TTp.

® 5|DIS: yields and nuclear

effects considered.

® Dihadron azimuthal
correlations studied as a
possible signal of saturation.

® Section on nuclear
diffraction rewritten and
comments on the black disk

limit added.

Physics at low xgj and in eA.

C(9,,)

T 2<0?<8GeV = MSTW-DSS (ep)
f4500 * --- MSTW-DSS (ePb)
T [ —  nDS-DSS  (ePb)
< 3000 - — nDS-nFF  (ePb)
[ — EPS09-DSS (ePb)
1500 +
0 """" O
" éSSQZSZOGeVZ Tl' SPeCtrum
50<B <250,
200 X-|-|-=E'|'|'/EP>O.O I
0Ff o
- 20< Q% <70 GeV?
140 |
70 r
pp23.5GeV s
010'6 15 N 11; -
0.24 T T T T
Proton 2.75 TeV
" |---- Proton 7 Tev I
0.20 LI ngg rll\lucleeus 2.75TeV D I h ad Fon
azimuthal
0.16 + .
| correlation
0.12 + -
] lead>
0.08 + . PT 3 Gev
prss>2 GeV
0.04 + . Zlead=Zass=O.3
g y=0.7
0.00 =— L : e —
3.6 Q2—4 GeV2

L |
2.6 2.8 3.0
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Backup:
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LH.C  Messages from HERA:
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LH.C L HeC scenarios:

config. E(e) E(N) N ,fL(e+) ,fL(e') |Pol| L/10** P/MW years type

A 20 7 p 1 1 - 1 10 1 SPL

B 50 7 p 50 50 04 25 30 2 RR hiQ2
@ 50 7 p 1 | 0.4 l1 30 1 RRIlox

D 100 7 p 5 10 09 25 40 2 LR

E 150 7 p 3 6 0.9 1.8 40 2 LR

F 50 35 D 1 1 -- 05 30 1 eD
@ 50 2.7 Pb 10* |04 0.4 103 30 1 ePb
H
)
N

50 I p -- 1 -- 25 30 1 lowEp
50 3.5 QCa 5-104 !  5-1031? ? eCa

e For F: 10,25,50 + 2750 (7000); Q?<sx; Lumi=5,10,100 pb"!
respectively; charm and beauty: same efficiencies in ep and eA.

Physics at low xgj and in eA.
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LH:C Proton PDFs at small x (1):

® Parton densities poorly determined at small x and small to
moderate Q? [talk by Radescu] = uncertainties in the predictions

for observables within collinear factorisation.

X(s+3)(x, Q% = 1.9 GeV?)

N
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LH:C Proton PDFs at small x (1):

® Parton densities poorly determined at small x and small to
moderate Q? [talk by Radescu] = uncertainties in the predictions

for observables within collinear factorisation.
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LH:C Photoproduction cross section:

® Small angle electron detector 62 m far from the interaction
point: Q2<0.01 GeV,y~0.3 = W-0.5 +/s.

® Substantial enlarging of the lever arm in W.

A~ 0.5
~ B
g ¥V [HeCE,=100Cev =-:--- FF model GRS
- 0.45 —
o [ ® [HeCE, =50 GeV [ ] Godbole et al.
§4=’
6? 0.4 — @ ZEUS96 —— Block & Halzen
- B H194  =---- Aspen model
0.35 —
- ¥ Vereshkov 03
- A L
05 [ Low energy data
0.25 |
0.2
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> = a(E) + b(E)E

b(E.Q*<Q®.yt)/b(E)

Impllcatlons for UHEV's:

® V-n/A cross section (T energy loss)
dominated by DIS structure functions /
(n)pdfs at small-x and large (small) Q?.

e Key ingredient for estlmatlng fluxes.
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LH.C

eA inclusive: comparison

® Good precision can be obtained for Fy and FLat small x
(Glauberized 3-5 flavor GBWV model, NA ’02).
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LH-:C ep diffractive pseudodata:

Mo (120)

X (M,)

I~

® Large increase in

the M2, xp=(M2-t

+Q)/(WQ?), B=x/

Xp region studied.
® Possibility to
combine LRG and
LPS.

Nmax from LRG selection ..
® LHeC.E_=50GeV
= HERA >
.,“..\'l.,.‘.l.,..l,,...l,,..l,...I,...l....
5 45 4 35 3 25 -2 -15 -1
log , (Xp)

Physics at low xg; and in €A.
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LH-:C ep diffractive pseudodata:

PR (M,)

® large increase in : 7
the Mz, XP=(M2-t 107 *“‘ :;i;i(izzz(;l(;erfb")

+Q)/(W2+Q?) B=x/ » *- ..

)
-

Diffractive event yield (x;, < 0.05, Q2 >1 GeV2)

Note: diffraction in ep is linked to shadowing in eA
(Gribov): FGS, Capella-Kaidalov et al,...
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LH-O Diffraction and non-linear dynamics:

® Dipole models show differences with linear-based
extrapolations (HERA-based dpdf’s) and among each other:
possibility to check saturation and its realization.
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Diffractive dijets:
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dN/dE"" [GeV]

e Diffractive dijet and
open heavy flavour
production offer large
possibilities for:
— Checking
factorization in hard
diffraction.

— Constraining DPDFs.

® Large yields upto large
PTjet.

® Direct and resolved

contributions: photon
PDFs.



LH-C Diffractive DIS on nuclear targets:

Y(Q) VM

[ o D

(W) 4

A A
AN
\ _/

(t)
® Challenging
experimental problem,
requires Monte Carlo
simulation with detailed

understanding of the
nuclear break-up.

® For the coherent case,
predictions available.

Physics at low xgj and in eA.
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LH:C Elastic VM production in ep:
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LH-C Odderon:

® Odderon (C-odd exchange contributing to particle-antiparticle
difference in cross section) seached in +*)p — Cp, where C' = 7% 1,7, n. ...
or through O-P interferences.

1 ‘V‘ "\“
,?. ‘ Iy . > 2 e lI‘ 'I‘ *>
A(QQ,t,mgW) _ fCOSOdo'(H. Z,Qz,t,'méﬁ,ﬁ) - f_l cosfdcosh?2 Re [Mp (Mo ) ]

Jdo(W2,Q%t.m3.0)  fL deosd [|ME[2 + |MF2]
. 0.20 1 | |2 ''''' S
® Sizable charge ors] T =368V
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asymmetry, yields 010{ o =03..07
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and reconstruction
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LH-C

e t-differential

measurements

give a gluon
tranverse

mapping of the
hadron/nucleus.

~

do/dt (yp — Ty p) / nb GeV™>

Physics at low xg; and in €A.
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LH.C

® Chiral-odd transversity
GPDs are largely unknown.

Transversity GPDs:

PO\ P
® They can be accessed .
through double exclusive s =
production: e
ep(p2) = €7y 0 (@) p(p2) = €'p} v(a,) pr(pp) N' () - F -
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LH:C Dijet azimuthal decorrelation:

e Studying dijet azimuthal decorrelation or forward jets (pt~Q)

would allow to understand the mechanism of radiation:
— kr-ordered: DGLAP. - | |
— kt-disordered: BFKL. gwf L L

= 10°} g T

— Saturation? e —

o) F—— MEPS

X 108 - CDM

e Further imposing a rapidity gap 3105/ | -

(d|ff|"a_Ct|Ve ]etS) WOUId be Mmost o) 10: 1107 <x<110° 110%<x<110° 110%<x<110*
. . . 10° | s .
interesting: perturbatively 010l

9
controllable observable. s i
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LH-:C Dynamics of QCD radiation:

e Studying dijet azimuthal decorrelation or forward jets (p1~Q)

would allow to understand the mechanism of radiation:

— kTt-ordered: DGLAP.
— kr-disordered: BFKL-like

— Saturation!?

. . . 10 3—\— —— MEPS

X bj L X bj small === CDM
o -
:: R=0s
o : 2 ] e=1°
, Y— evolution 10 ] -

— 50 @x7000p

| from large
: to small x
::,;?'Ul‘f'b"ﬁ' 10
l'b . .
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| _ Bt _
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LH:-C Dihadron azimuthal decorrelation:

® Dihadron azimuthal decorrelation is currently discussed at RHIC
as one of the most suggestive indications of saturation.

e At the LHeC it could be studied far from the kinematical limits.
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LHeC  [In-medium hadronization (l):

® The LHeC (Vmax~10° GeV) would allow to study the dynamics
of hadronization, testing the parton/hadron eloss mechanism by
introducing a length of colored material which would modify its
pattern (length/nuclear size, chemical composition).

® L ow energy: need of

hadronization inside —
formation time, (pre-)
hadronic absorption,...

® High energy:
partonic evolution
altered in the nuclear
medium, partonic
energy loss.
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LHeC In-medium hadronization (ll):

® [Large (NLO) yields at small-x (HI cuts, 3 times higher if relaxed).
® Nuclear effects in hadronization at small V (LO plus QW,Arleo ’03).
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LHeC In-medium hadronization (ll):

® [Large (NLO) yields at small-x (HI cuts, 3 times higher if relaxed).
® Nuclear effects in hadronization at small V (LO plus QW,Arleo ’03).
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> In-medium hadronization (ll):

® [Large (NLO) yields at small-x (HI cuts, 3 times higher if relaxed).
® Nuclear effects in hadronization at small V (LO plus QW,Arleo ’03).
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