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DIS kinematics

For low Q?:
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P \ y? define polarization of the exchanged
photon and; = Q?/(sX).
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which impliesO < F_ < F».

One candefin® = o /o7, 1.e. F| = %:\,Fz
e In Quark-Parton ModdF_ = 0 for spinl/2 quarks.
e In QCD, F_ > 0due to gluon radiation.

e Atlow X, sea quark and gluon density are measured usjrand its

scaling violationdF,/d log Q?.
F_ measures gluon via cross section polarization decompaositi



F_ at low x and lowQ?
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Significant spread of predictions for [o@* and lowx compared to
the experimental precision.



H1 Detecto
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Use the scattered electron to
reconstruct event
kinematics

X =

Three separate measurements, defined by electron measititenteiques:

e Medium@?, 12< Q? < 90 Ge\?, SpaCalCT, Phys.LetB665:139 (2008)
e High Q?, 35< Q? < 800 Ge\?, LAr + CT (H1 preliminary).
o low Q% 25 < Q? < 25 Ge\?, SpaCalBST+CT.
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Kinematic Coverag
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e Measure in the domain already
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covered by HERA DIS cross sec-
tion measurements.

Use data sets with 3 proton
beam energies: E,=460, 575
and 920 GeVE,=920 GeV sam-
ple comes from HERA-I 99-00
(see talks of J.Kretzschmar and
A. Petrukhin). This gives

— Extension ofF. measurement

to Q% < 6.5 Ge\?

— Highest precision at low.
BST-CJC-SpaCal measurement
for 2.5 < Q% < 25 Ge~.

Combined measurement us-
ing SpaCal and LAr for
Q? > 35 GeV range.



H1 Integrated Luminosity / pb™
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Measure at the same Q?, differenty — use diferentE,

Increase sensitivity by using largest spread in
f(y) = y?/(1+ (1-y)*): Ef¥/E]" — max y — 1.

Status: 1-July-2007
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High y Experimental Challenge

Measurement at both low and higlare required. Higly
IS much more diicult.

Measurement extends downkg = 3.4 GeV.
e Trigger dficiencyrate
e Electron identification
e Radiative corrections
e Background



Background Estimation

Measure particlehargeusing curvature of the associated track.

e" p scattering:

+ Scattered lepton has the be&mn

charge positive).

— Background from hadronic

particles, y conversions s

almost charge symmetric:
NE’LQ ~ Ngg

— require positive charge for the

signal sample. Estimate remaining

events

5<

positive e-candidate charge

negative e-candidate charge

background usingegativesample. o



10° events

10° events

Control plots:E, = 575 GeV/
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Control plots:E, = 575 GeV/

E, =575 GeV H1 Preliminary
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Extension td. > 165, Rspaca < 40 cmvs previous analysis
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Control plots:E,, = 460 GeV

Ep = 460 GeV
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Band shows MC and background stat. and correlated systrtariss.
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10° events

10° events

Control plots: Highy

E, = 460 GeV H1 Preliminary
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Before background
subtraction

Ep, = 460GeV

E, > 3.4 GeV.

Lines indicate cut val-
ues

E - p; Is efective
against background



10° events

10° events

Control plots: Highy

E, = 460 GeV H1 Preliminary
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After background sub-
traction

Ep = 460GeV
E, > 3.4 GeV.

Lines indicate cut val-
ues

E - p, is dfective
against ISR radiation



o for Ep = 460,575 and 920 GeY

H1 Preliminary
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H1PDF 2009 — New fit to H1 data, see talk of J. Kretzschr
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Turn-over of the cross section froRy at low x is due toF
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o, for Ep = 460,575 and 920 GeV fof)* = 5 Ge\*

H1 Preliminary
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Data at lowx is consistently lower vs H1IPDF 2009 prediction.
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F, extraction

Q%=5.0 GeV? H1 Preliminary
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Data atE, = 575provides cross check and extends measurement to
low X.

Consistent slope — consistdnt for differentx bins.
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FLvsx Q°

H1 Preliminary FL
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Data are consistent witR ~ 0.25 (F_=0.2F>)
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Fo(X, Qz)
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F (X, Q%)

New vs previous H1 analyses
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Averaged H1 data compared to the published CT-SpaCal and
preliminary LAr-SpaCal analyeses. Significant improvetifen

Q? < 15 Ge\A.
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F. measured by H1

H1 Preliminary FL
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H1 measurements covais < Q? < 800 GeV and0.00005< x < 0.04 range
For Q% > 10 Ge\?, agree well with H1IPDF 2009 prediction.
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F. measured af)* < 100 GeV

H1 Preliminary FL
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MSTW and H1PDF 2009 predictions use the same scheme to daléuyla
Data agree better with calculation of CTEQ.
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H1 Preliminary FL
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Data is consistent with constaRt~ 0.25.
Good agreement with 1IM and GBW dipole models, NL(Lprediction.
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F_ vs phenomenological mode|s.

Dipole Models
fits to low Q H1 data
See talk of A. Petrukhin



Summarj

e F Is measured for the first time at HERA down to
Q? = 25 Ge\~.

e Data are consistent with constd®t 0.25 and well
described by dipole models.

e Measured~, Is higher than the predicions of MSTW
at NLO and NNLO as well as H1IPDF2009 for
Q? < 10 GeV, agree better with the CTEQ 6.6M and
Alekhin NNLO predictions.
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