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THE LATEST NEWS FROM HERA



V. LENDERMANN (H1)

FL ! (POSTED ON ARXIV MAY 19, 2008)



V. LENDERMANN (H1)

A VIRTUOSO PERFORMANCE



J. GREBENYUK (ZEUS)

WIDE SCALE RANGE 10
∼
< Q2

∼
< 100 GeV 2, SMALL x



V. LENDERMANN (H1)

PERFECT AGREEMENT WITH NLO/NNLO QCD PREDICTION



RECENT PROGRESS

EXPERIMENT

• FL MEASUREMENT, soon in extended range down to Q2 = 5 GeV2

• AVERAGED ZEUS/H1 F2 AND REDUCED XSECT. MEASUREMENTS already in use

by experiments for pdf fits

THEORY

• HEAVY QUARKS: towards NNLO matched results

• SMALL x RESUMMATION: towards resummed fits

• SATURATION AND HIGHER TWISTS: isolating dangerous regions

• LARGE x RESUMMATION: precision physics



P. NADOLSKY

CONSISTENT INCLUSION OF HQ THRESHOLDS IN FITS



R. THORNE

PREVIOUS DISCREPANCIES RESOLVED!



S. KLEIN

TOWARDS THE FULL O(α3

s
) RESULT



A. STAŚTO (CCSS)

SMALL x RESUMMATION:

RESUMMED SPLITTING FUNCTION MATRIX COMPUTED BY THREE GROUPS



C. WHITE (TW)

CAN DETERMINE K­FACTORS FOR OBSERVABLES



G. ALTARELLI (ABF)

CONTROL OF SCHEME DEPENDENCE: COMBINE WITH DGLAP
GENERAL FEATURE: RESUMMATION ⇒ SUPPRESSION OF SMALL x RISE



G. ALTARELLI (ABF)

CORRECTIONS TO FL MODERATE BUT NOT NEGLIGIBLE



C. WHITE (TW)

RESUMMED PHENOMENOLOGY BEHIND THE CORNER!



D. ROSS (EKR)

CAN CALCULATE THE STARTING GLUON AT SMALL x?



G. BEUF

PARTON SATURATION



F. GELIS

IMPORTANT AT SMALL x...



F. GELIS

...COULD CONTAMINATE PARTON DETERMINATION



10
-1

1

10

10
2

10
3

10
-3

10
-2

10
-1

1 10 10
2

10
3

E665

ZEUS+H1 high Q
2
 94-95

H1 low Q
2
 95

ZEUS BPC 95

ZEUS BPT 97

x<0.01

all Q
2

!

"
to

t#
*p

[µ
b
]

Figure 1: Experimental data on σγ∗p from the region x < 0.01 plotted versus the scaling
variable τ = Q2R2

0
(x).

x and Q values

A. STAŚTO

GEOMETRIC SCALING



G. BEUF

EVIDENCE FOR SATURATION?



%s

2$

xg"x ,Q2#

Q2 '
r0

Q0
2 " %s

2$
# " Q2

Qs
2"x #

#
(%s /2$)&gg(!0)"1

,

&gg
DL"! #!

2Nc

!

&'4!̄s

For &$4!̄s

˜

A. STAŚTO

MAYBE NOT: FEATURE OF BOUNDARY CONDITION?



F. CAOLA

BUT ALSO GENERATED BY DGLAP EVOLUTION



F. CAOLA

OBSERVED SCALING FOR Q2 > 10 GEV2

IN AGREEMENT WITH DGLAP PREDICTION



D. ŠÁLEK

AS CONFIRMED BY DETAILED FITS!



L. MOTYKA

EXPLANATION: SATURATION ⇒ HIGHER TWISTS

VERY SUPPRESSED IN F2, LESS SO IN FL



M. NEUBERT

SOFT RESUMMATION: PARTONIC ENERGY << HADRONIC ENERGY



P. BOLZONI

A LARGE CORRECTION TO DY RAPIDITY DISTRIBUTIONS?



M. NEUBERT

...OR PERHAPS NOT



G. RIDOLFI

RESUMMATION AFFECTED BY NON­PERTURBATIVE AMBIGUITIES



PDFS: WHERE DO WE STAND?



PARTON FITS:

PROGRESS AND PROBLEMS

PROGRESS: NEW DATA

• FINAL HERA COMBINED DATA ⇒ CONSISTENT FITS

• NEUTRINO DATA AND STRANGE DISTRIBUTION

• PARTON CORRELATION STUDIES

• NEW TOOLS

PROBLEMS: PDF UNCERTAINTIES

• NONGAUSSIAN ERRORS?

• INCONSISTENT DATA?

• UNCERTAINTY DETERMINATION



GANG LI (ZEUS/H1)

COHERENT DATA ⇒ REDUCED UNCERTAINTIES



P. NADOLSKY

CAN PERFORM PARTON CORRELATION STUDIES



P. NADOLSKY

& OBSERVABLE CORRELATION STUDIES



M. SUTTON

NEW ANALYSIS TOOLS ARE BEING DEVELOPED



R. THORNE

BUT NEW DATA ⇒ MORE PARAMETERS ⇒ INCREASED UNCERTAINTIES



R. THORNE

DITTO WITH BETTER DATA...



R. THORNE

THE HERALHC BENCHMARK

⇒ EITHER DATA INCOMPATIBLE, OR PARM. BIAS, OR BOTH!



V. RADESCU

NON­GAUSSIAN EXPT. UNCERTAINTIES: A RED HERRING



R. THORNE

INCOMPATIBLE DATA/THEORY: THE TOLERANCE APPROACH



A. PICCIONE (NNPDF)

THE NEURAL MC APPROACH
LESS DATA ⇒ LARGER UNCERTAINTY



A. PICCIONE (NNPDF)

THE NEURAL MC APPROACH
EXTRAPOLATION ⇒ GROWING UNCERTAINTY



A. PICCIONE (NNPDF)

THE NEURAL MC APPROACH
INCONSISTENT DATA ⇒ INTERPOLATION



A. PICCIONE (NNPDF)

THE NEURAL MC APPROACH
INCONSISTENT DATA ⇒ NO ERROR REDUCTION



TOWARDS LHC



PROCESSES

• DRELL­YAN, w AND Z PRODUCTION: THE STANDARD CANDLE

• HIGGS PRODUCTION: A FUTURE STANDARD CANDLE?

• TOP PRODUCTION: UNEXPECTED PRECISION

MEASUREMENTS

• USING THE DATA TO CALIBRATE PDFS

• USING STANDARD CANDLES TO CALIBRATE EXPERIMENTS



F. PICCININI

HIGH­MASS DRELL­YAN: PDF DOMINANT UNCERTAINTY



G. BOZZI

HIGGS PRODUCTION: POTENTIALLY AS PRECISE AS DY



S. MARZANI

NNLO FINITE MASS CORRECTIONS NEGLIGIBLE



P. NADOLSKY

TOP PRODUCTION: UNEXPECTED PRECISION



PDF Uncertainties

σ = 908
+82(9.0%)
−85(9.3%) (scales)

+30(3.3%)
−29(3.2%) (PDFs) pbCTEQ6.5

σ = 961
+89(9.2%)
−91(9.4%) (scales)

+11(1.1%)
−12(1.2%) (PDFs) pb

MRST–CTEQ = 53 ± 33 pb

CTEQ6.5 σ = 7.61
+0.38(5.1%)
−0.80(10.9%) (scales)

+0.49(6.6%)
−0.34(4.6%) (PDFs) pb

σ = 7.93
+0.34(4.3%)
−0.56(7.1%) (scales)

+0.24(3.1%)
−0.20(2.5%) (PDFs) pb .

MRST–CTEQ = 0.32 ± 0.45 pb

Tevatron

MRSTW-06

MRSTW-06

LHC

M. MANGANO

...BUT PDF UNCERTAINTY HARD TO ESTIMATE!



A. COOPER­SARKAR

W PRODUCTION: EXPLOIT THE EXPERIMENTAL ACCURACY



F. OLNESS

USE DATA TO CALIBRATE THEORY



T. PETERSEN (ATLAS)

A MORE SOPHISTICATED EXAMPLE...



Jonathan Anderson                                                          HERA-LHC workshop                                                     28th May 2008
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Pion/Kaon Mis-id

J. ANDERSON (LHCB)

Z AS A LUMINOSITY MONITOR:



Jonathan Anderson                                                          HERA-LHC workshop                                                     28th May 2008

Mass after selection cuts
71GeV < M   < 111GeVµµ

Purity  =  (97 ± 3)%

Efficiency  =  91%

Bkg dominated by hadron mis-id

Determine with data or eliminate 
using cone cuts

~180 events per pb-1

5% luminosity 
measurement in 2008!

J. ANDERSON (LHCB)

Z AS A LUMINOSITY MONITOR: A CLEAN SIGNAL



V. HALYO (CMS)

WITH SMALL UNCERTAINTIES



T. PETERSEN (ATLAS)

OR NOT?



Jonathan Anderson                                                          HERA-LHC workshop                                                     28th May 2008

Luminosity measurements at LHCb: summary

2008 (5pb-1) 2009 (0.5fb-1) 2010 (2fb-1)

Van Der Meer 20% 5 -10% 5 -10%

Beam-Gas 10% < 5% < 5%

Z !! 5% 4% 4%

20% 2.5% 1.5%ess pp pp+µ+µector is considered.

J. ANDERSON (LHCB)

LUMINOSITY MEASUREMENTS: A COMPARISON

ATLAS/CMS: QUALITATIVELY SIMILAR CONCLUSIONS

BUT AFTER 1ST YEAR, DIRECT MEASUREMENT: TOTEM (3%), ALFA (5%)



CONCLUSION



IF ALL THIS LOOKED LIKE A LOT OF

INFORMATION...



...WAIT AND SEE UNTIL THE LHC

TURNS ON!


