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Inclusiv®IS at LowQ?

Measur e NC cross section
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Inclusiv®IS at LowQ?

Measur e NC cross section
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Inclusiv®IS at LowQ?

Measur e NC cross section

d’s _ 2pa’
dxdQ2  Q%x

Y. R(x,Q%) Z-F.(x Q% Y =1 (1 y)?

2
Reduced crosssection st = (X, Q?) ¥—+FL(X,Q2)

Parton distribution functions (PDF)in pQCD
FSM(x, Q%) = x & &1ai(x, Q%) + Gi(x,Q%)]
|

g —proba bility to nd quar k with av our i in proton
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Inclusiv®IS at LowQ?

Measur e NC cross section

d??s  2pa? o Y2 2
5007~ oA R(x, Q%)  §-R(x.Q9) Y =1 (1’
Reduced crosssection sr = F(x, Q%) %FL(X,QZ)

Parton distribution functions (PDF)in pQCD
FM(x, Q%) = x& &lai(x, Q%) + Gi(x,Q%)]
i
g — proba bility to nd quar k with av our i in proton
F (x, Q2 —longitudinally polar ised photons
— Contr ibution only at high vy

— Sensitive to QCD higher order s(gluon emission)
F.  asg— constrains gluon density
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Q~ Determin€3CDReane
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Scaling violations are well descr ibed
by NLO QCD DGLAP ts

Strong rise of K, towards low x

No evidence for new dynamics at low X
in inclusive data
Precision: 2 —3%in bulk region

Also very impor tant for LHC
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LowQ? DIS Event

PE

'%mm

Q°  Pfe -y expementathallere

For main detector;: Q2 & 2GeV 2
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ExpementalechniquaslowQ?

1) Very low Q2 de vices
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ExpementalechniquaslowQ?

1) Very low Q2 de vices

2) Calorimeter

Shifted
Vertex
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ExpementalechniquaslowQ?

1) Very low Q2 de vices

3) Radiativ e events

2) Calorimeter

Shifted
Vertex
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Initial StateRadiatior Untaged

A=
e

T
A Hadrons

Equivalent to inclusive ep

scatter ing at reduced S BST

Q% = xys
ISR 9
_ AVAVAVAVAVA
) Accessghex g p bakgroundejecteoyBST
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Inelasti©Q) EDComptoscatieng

QEDC Event in H1 Detector

EEEE

| — ] Ig(k)
.o
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Equivalent to inclusive ep scatter ing at low g=) low Q2

DISbac kground at low x: p© fakes g
Medium- highx aremeasured

Under standing of HFSat low masses= at low y
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x Dependenaid; at LowQ?

| If saturation effects present,
expect taming of rise of F at low X
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Extractiof| (Q?)
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Combinétktractiomfl| (Q?)

Riseof F at x < 10 2
iswell par ameter ised by

5= c(Q?) x | (Q%)

ANQ?)

At Q2 & 3GeV 2
|  InQ?%,c const
Partonic degr ees of freedom

At Q2. 2GeV?:
Transition to hadr onic d.o.f. at
Q2 I 0:1 ! 0.08(Regge model)

0.3fm

Best precision from combined data

Looking forward to the nal results...
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Critical cor ner —low Q2 and low x
Gluon becomes valence-lik e or even neg ative
Large spread of calculations for gluon and F
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Determinatiai

Data sensitive at highest y only

2
sy = R (x, Q%) i—FL(x,QZ) Direct measur ement requir es data
N at different s ! lowelE, runs
Q%= xys

: Indirect deter mination at high
Reduced Cross Section ! LU igh 'y

27 | Newest approach —Shape method
S Q* = 25 GeV*
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F atFixedy = 0.75

N
S 1.2 -
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I New constr aints from low Q2 data

| F_spans 3 order sof magnitude in Q2

| Basic agreement with NLO pQCD ts

I Non-negligible F_ at low Q2

| xdependence isstilmissing ! neetbwEp run
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Futurd_.owEnergRun

H1 and ZEUSexpressed interest to perform low Ep run
DESYPhysics Research Committee recommended a run of 3months  10pb 1
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Summary

Inclusive data in pQCD region are well described by DGLAP
Stiongly rising gluon towards low x
No clear sign for different dynamics , saturation ...

DIS—g p transition region isdescribed by phenomenological models
Accessed using special exper imental techniques

Transition occur sat  0.3fm

Looking forward to nal results

F_isimpor tant to pin down gluon at low Q2 and low X
So far deter mined only indirectly

F_isdescribed by pQCD ts at Q2> 2GeV 2

F > Oalso at Q2 < 1GeV?

Planning low ener gy run at the end of HERAII
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Scalinyioelationsit Lowx
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PDEsiorLHC

LHC parton kinematics

10 = s M =10TeV

- X ,=(M14TeV)e =
10 Q=M B
10° = M=1TeV A E

P _ 3
0 T &
e ’

Precisguarkandgluordensities
arerequirenh thewholex ran@
tounderstarsignadndba&ground




Model$orLowQ? Re@n

Inspired by Regge approach — Pomer on + Reggeon exchange
Several models availa ble

Dipole models for low x region

Example: saturation model (Golec-Bier nat, Wiisthoff)
using Rg(x) — x-dependent saturation scale
= average gluon distance

L ~ 1/x proton
O

@
® 1 r~1/Q
,VU\/< e dipole size
®
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DataAreDesabemySaturatioilodel
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as used in saturation model
. S
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| Also describes K
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GBW + DGLAP evolution

(J. Bartels, K. Golec-Bier nat, H. Kowalski)
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PhotoiRadiatiomomlLeptorine

q=1 19 k
Modi edkinematics
AccedswelQ? andhighex

Distinct topologies:

Initial State Radiation (ISR):kKkT

Final State Radiation (FSR):k k 19

QED Compton (QEDC) :gkT




ISREVvenin H1 Detector

F AccedewelQ?
[ H
‘ [ (M

Additional exper imental challenges

LATr (SpaCal) Detector acceptance and calibr ation
- Backgrounds from event overlaps
‘ SpaCal (DIS+ BH,gp + BH, ISR+ BH)
Hadrons
X
S
VC PD

- Il

Luminosity
System




Preliminafgesultss in ISR
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DireciDeterminatiai

Modi ed kinem atics:
interpret as incident E= E; peam Eg
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