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Deep Inelastic Scattering (DIS)

Neutral Current DIS

¢y - * Q2 Virtuality of the intermediate boson

Q® = -q*=-(k-k')?
- Bjorken scaling variable
x = Q¥/(2 Pq)

* Inelasticity of the interaction
y = (P-q)/(Pk)

current jet

* Q2 = sxy, s = ep CME

Deep Inelastic Scattering the key tool for

* Measurement of the substructure of the proton:
quark and gluon content (PDFs)

« Tests of QCD
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Proton Structure Functions
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- In QPM, due to angular momentum and q
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What are the ways to measure F,?
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o, =F, YFL

+
» Indirect method: - Direct measurement:
needs assumption for F2 measure g, at the same x & Q?
) but different vy, i.e. CME
©ot Q* =200 GeV* - (X Qz)
_ __________ b E - Fz - high
—*\ ______ d’lt}aoc k [o&,‘ sy
T _
.,
‘e - .
=075 \.\"u\ 5 FZ_FL
, SN
0 Luwl - I ....I_l. Lovwnl T O 1
10 10 10 2 yZ/Y+

Ana Dubak, F| Measurements at Low x Low x Workshop, Kolympari, Crete, July 6-10 2008



HERA
e++ p Status: 1-July-2007
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Days of running

*  Increased luminosity
*  Polarised lepton in collider mode

In 2007 dedicated low Ep run for FL measurement:
*  Low energy run (Ep = 460 GeV) 13 pb-!
*  Medium energy run (Ep = 575 GeV) 7 pb-!

Ana Dubak, F| Measurements at Low x Low x Workshop, Kolympari, Crete, July 6-10 2008



ZEUS

y=1-(E',/E,)sin?(3,/2) -> highy <=>low E’,

Calorimeter > J
' T -
: . L
‘ Central Tracking Detector 0 TraCkmg region
B /H' g Central Tracking e
e beam L > p Detector (CTD) - @«
—_— «
| Micro-Vertex Detector ‘ H CAL

Event vertex R

the acceptance of the ZEUS tracking system is limited in the backward
direction to 9, > 154°

Tracking at the edge of phase space

- use single hits in the tracking detectors to reject neutral particles down to
9,=168°

F,_ measurements using E 920, 460 GeV
- 9<168°, F >6GeV(y 20.76)
- 24<Q?%« 110 GeV?

Ana Dubak, F| Measurements at Low x Low x Workshop, Kolympari, Crete, July 6-10 2008



H1 Detector

y=1-(E',/E )sin?(9,/2) -> highy <=> low E',
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nedium Q* ow trigger hardware used for high Q? since

fall 2006:
- Jet Trigger (real time clustering in LAr)
» Fast Track Trigger (FTT)
- High trigger efficiency down to low E,

- F_ measurements using Ep = 920, 460, 575 GeV,
- E',> 3 GeV (y 20.90);
- Medium Q2 region 12< Q%< 90 6GeV2 SpaCal + CT ->published
- High Q2 region 35<Q%<8006GeV2 LAr+cCT -> preliminary
- Low  Q?region 5<Q?%< 15 6GeV2 SpaCal + BST -> to come
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High y region: photoproduction background

 yp event:

- electron irradiates almost a real photon (Q? = 0) which then
interacts with the proton

- beam electron with lower energy goes down the beam pipe
- one of the particles in the detector is misidentified as DIS electron

(mostly yor m)
- problematic region: low (¥ events with electron candidate close to
the beam pipe

L| : BG:Photoproduction
' h+/-

2+
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ZEUS: electron tagger

- 6m tagger:
downstream of the electron beam
detection of low energy electrons in the beam pipe

allows for direct tagging of yp events

events is measured in the tagger and used to

RS gasured i the
Ise enerqgie
normalis Yp ora p nerg S ZEUS
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H1: yp background identification

2 [ )
E 14 l H1
@ i
2 q2f e’p
10 - .
“wrong” charge
background “right" charge

2 3 4 5
(E/p)QTr
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Charge measurement of the electron
candidate using track

- Good charge measurement resolution
- Worong assignment of the charge < 1%

vp background reduction:

- Accept only “right” charge for electron
candidates

Remaining background estimated using

NC+background “wrong" charge electron candidates

- In statistical subtraction of background
take into account charge asymmefry,
determined

using “wrong” charge electron candidates in
e*p and e'p data
* yp events identified by 6 m electron tagger
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H1: Electron identification and bg supression
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Electron is identified by
compactness of the cluster in
calorimeter and track pointing to the
cluster.

further reduction of yp bg:

Spacal sample

distance between extrapolated track
and the electron cluster D < 6 cm

- energy fraction behind the electron
cluster E,/E.< 0.15

LAr sample at E, < 6 GeV

- small transverse size of the electron
cluster in LAr: Ecra< 4 cm

- matching between track momentum

and cluster enerq}l:
O.7<Etc|us'rer'/PT‘rr'ac <1.5
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H1 Control plots: High y medium Q?2
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H1 Control plots: High y at high Q?2

E,. = 460 GeV H1 Preliminary
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ZEUS Control plots

- The same selection is applied

to bot

h samples
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E, = 920 GeV
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E, = 460 GeV
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ZEUS: NC cross section for Ep = 920, 460 GeV
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- The difference between two data sets due to F, contribution
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ZEUS: F_ measurement
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*  Measurement consistent with QCD calculation as well as with F =0
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H1: NC cross section for Ep = 920, 460, 575 GeV

G (x, Q3 y)

Q2= 45 GeV?

medium Q2
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1072
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H1 Data

W E, =920 GeV
* E, = 575 GeV
® E, =460 GeV
oMe

— E, =920 GeV
--= E, = 575 GeV

------ E, = 460 GeV
MC
== F2

- The same x,Q? bins, different y

» Turnover due to F| contribution

- Applied relative normalization

of Ep= 460, 575, 920 GeV
derived from the low y data
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o, (X, Q% y)

H1: Extraction of F,
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H1: Published F, at medium Q?2

cg 1.5¢ Q=12 GeV? - Q% =15 GeV? - Q° = 20 GeV?

® H1 Data

— H1 PDF 2000

103 102 10°® 102
X

- measured F, are above zero and consistent with QCD calculations
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o, (x, Q2y)

H1: NC cross section in the full Q% range

H1 Preliminary

medium & high Q2
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* The full range of medium and
high Q? obtained using
SpaCal and LAr data
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H1: Extraction of F,

H1 Preliminary
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H1: FL in the full Q2 range

_ H1 Preliminary FL medium & high Q2
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H1l: Averaged FL in the full Q2 range

H1 Preliminary FL
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Comparisons with different QCD calculations
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FLmeasurements are in a good agreement with the QCD calculations
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Summary

direct measurements of F_
- ZEUS:
- E, =920 GeV & EP = 460 GeV
- The measurement covers medium Q2 range 24 GeV2 to 110 GeV2
- Measured F| values are consistent with ZEUS-Jets PDF prediction as well as with F =0

- To come:

* Extend measurement to higher y (more sensitive to F)
* Include E, = 575 GeV dataset

- H1:
- Ep = 920 GeV, Ep = 460 GeV, Ep = 575 GeV
- the full range of medium and high Q?%: 12 < Q% 800 GeV?,
- Combinations of two independent measurements

- The measured F| is in agreement with the recent theoretical calculations in the QCD
framework

- To come:
FL measurement at the lowest Q2
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