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OUTLINE:

* NC and CC cross sections
* HERA combined PDF fits
« First direct measurements of FL
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The HERA collider
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* Polarized lepton beams at HERA2, average P = 30 - 40%
* Total recorded luminosity: 0.5 fb™* by both collaborations /
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NC Deep Inelastic Scattering

Nw \$ = (k.+ p) Q= 8:@

Q7 is the probing power of the lepton
X is the Bjorken scaling variable
Y is the inelasticity
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NC Structure Functions
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NC Structure Functions
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HERA combined NC cross sections (F))
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H1 and ZEUS Combined PDF Fit
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HERAI precision: 2-3% (syst. limited)

of magnitude in (x, Q%) including scaling violation 5



PDF fits on HERAT data

Standalone PDF fits H1 and ZEUS Combined PDF Fit
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» Standalone fits compatible over the whole HERA kinematic plane, with g(x) a bit different
« After o(x,Q?) averaging (model-independent way), x*/NDF = 477 /562 for the PDF fit
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Comparison to Global Fits
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 Compared to the recent Global fits, HERA PDFs offer tighter uncertainties
* Global fits, however involve a much larger variety of input experiments
« HERAPDF fits library available (via LHAPDF), providing valuable input for Tevatron and LHC
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Unpolarized high Q2 NC cross sections
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High Q° NC with polarized e*
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CC cross sections
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Measurements of FL
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- Indirect measurements of F, performed on previous HERA data by H1 (model-dependent)
- First ever direct F, measurements performed by varying Vs: 318, 251, 225 GeV
« Acceptances: ZEUS (y < 0.8, Q° > 24 GeV?), H1 (y < 0.9, Q° > 12 GeV?)
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Measurements of FL

H1 Preliminary FL
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« Both results consistent with each other, and F #0

* H1's averaged over x results consistent with predictions from pQCD
- F, confirms expectations on the behavior of g(x,Q?) (coming from F,)
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Summary and outlook

* H1 and ZEUS combined the inclusive NC results from HERAI data

* HERA combined PDF fits (available as HERAPDF library
via LHAPDF) achieved unprecedented precision

« Middle and high Q° NC and CC HERAII data are still being
analyzed and published

- First direct F, measurement published this Summer (can be
expected to further constrain the low-x pQCD description)

* All inclusive results in excellent agreement with SM

« HERA approaching its 'final word' (1 fb™'), producing priceless
input for Tevatron and the LHC
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The H1 & ZEUS detectors
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H1 calorimeters (45000 cells) ZEUS calorimeter (12000 cell
« o(E)/E = 0.07/VE (EM, small 6) » o(E)/E = 0.18/VE (EM)
« o(E)/E = 0.12/VE (EM, central 0) » o(E)/E = 0.35/VE (HAD)
« o(E)/E = 0.5/VE (HAD)

Central + forward + backward trackers Central + forward trackers
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NC DIS event reconstruction

Scattered, isolated e*

Balanced total PTz 0 GeV

E-P=E +E -E +E =2E

/QQEL = 2F.FE/(1 + cos 6’6)\
_ E. _ Ei(14cosf)

LRI — — 71
Kinematics can be reconstructed By 2Ee—E¢(1—cos0)

using the scattered e* (or the H.F.S) \ZUEL =1— QEEe (1 — COS 99
€
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(Some more) Electroweak Physics @ HERA

[Fy, F7%, P71 = [e2, 2eqvq,v; + aglz(q + q) « QCD + EW fit: to determine PDFs and u,d
"z ez quark couplings to Z
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(Example) predictions using HERAPDFO.1

W+ rapidity
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* Predicted rapidity distribution of W+(W-) bosons in inclusive W production at
the LHC as predicted using only the HERA PDFs

* Small fractional error on the production
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