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Outlook

e Reminder on published results
e New preliminary H1/ZEUS combination
e New preliminary data

® F_ status and expectations from last data
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F,(x,Q%) = unarksezx{Q(X, Q%) +a(x QZ)}

Impressive rise of F,as x —0
Impressive rise of sea quarks density
The rise increases with Q2.

Excellent description of data by

DGLAP evolution equations. No
BFLKL terms required !
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Well ! But there is still room for improvement !

09 F —— H1PDF 2000
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Combination of H1 and ZEUS
DIS Cross Section Measurements

It should be the ultimate legacy from HERA.

After a first simple combination of high Q2 data in 2006,
dominated by statistical errors, a coherent approach
taking into account systematic correlations and providing

rrnce ~alilavabkiAanm lhacs hAaam AAavialAarmAad

ClIUOSS Ladllvidlivll 11lao YCCI1 UCVCIVUPCU.

To day : preliminary results on HERA I published data
taken between 1996-2000 at Q2 > 1.5 GeV?
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i

data set & range 0= range L ref. comment
(GeV?) ph—1
HI NC min. bias 07 | 0.00008  0.02 | 3.5 12 | 1.8 [5] | NCeFp /5 = 301 GeV
HINClow Q¢ 96— 97 | 0.000161 0,20 | 12 150 | 17.9 [5] | NCetp /5 =301 GeV
HI NC 04 — 07 | 0.0032 065 | 150 30000 | 35.6 [6] | NCe+p s = 301 GeV
HI CC 04 — 97 | 0.013 0.40 | 300 15000 | 36.6 [6] | CCetp s =301 GeV
HI N a5 — 99 | 0.0032 065 | 150 30000 16.4 [7] | NCe—p s =319 GeV
HI CC 0% — 00 | 0.013 0.40 | 300 15000 | 16.4 [7] | CCe™p 5 =310 GeV
HI NC QL — oy [ 0.00151 0Gh | 100 0000 | 652 8] | NCe—p % =319 GeV
H1 CC 909 — i [ 0014 (40 | 300 15000 | 652 8] | CCe™p /s =319 GeV
ZEUS NC 06 — 07 | 0.00006 065 | 2.7 30000 | 30.0 | [12] | NCetp & = 301 GeV
ZEUS CC 04 — 097 | 0.015 0.42 | 280 17000 | 477 | [10] | CCetp /s =301 GeV
ZELS NC O — 494 [ 0,005 O6h | 200 30000 | 159 [13] | NC e p s =319 GeV
LEUS CC O — 494 [ 0.015 42 | 280 J0000 | 164 9] | CCe™p /s =319 GeV
ZEUS NC 0O — 00 [ 0005 065 | 200 30000 | 63.2 [14] | NC e~ p s =310 GeV
ZEUS CC 00 — 00 | 0,008 0.42 | 280 17000 | 609 | [15] | CCe p 5 = 310 GeV




Method

Prior to combination, data are :

— Shifted to a (x,Q%) common grid (~ no additional error)
— Moved to 920 GeV
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— Up to 5% uncertainty at high y. It should not be done in the
future.

Average cross section are determined in a simulaneous
fit of data. The fit is not physics model dependent !
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Chi-2 definition
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This is the usual y* definition - CTEQ-like

M' are measurements
M"™** are averaged values
o, are the j sys errror sources

Eni are the uncorrelated errors

The Chi-2 is minimised with respect to M'“¢ and a..
The correlated systematics uncertainties are floated coherently,
such that each experiment calibrates the other one!

— Significant reduction of some correlated systematics !
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Chi—2 definition :

additional (or multiplicative) s
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Most systematic errors are usually estimated as relative error.
But a smaller value of x-section has smaller absolute error.
— Bias towards smaller averages (checked with toy MC)
Bias can be avoided by modifing Chi-2 definition.
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In practice a reevaluation of the absolute error after one iteration is sufficient.
The overall effect is small, except for normalisation which is finally taken as relative.
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Correlations between H1 and ZEUS data sets

Two clear cut cases:
- Radiative corrections are 100% correlated (same MC progs)
- 0.5% theoretical uncertainty on BH lumi cross section

Remainder not clear at all:
extent of correlation difficult to ascertain
both use similar methods to calibrate / reconstruct / simulate etc...
consider rest to be 100% uncorrelated - good approximation

identify 12 common sources:
vp background
EM scale (Spa/LAr/RCAL/FCAL/BCAL)
Had scale (Spa/LAr/RCAL/FCAL/BCAL)
Electron Polar angle

Calculate 2'-1 averages taking all pairs as corr & uncorr in turn
Determine deviations from central value average

Resulting deviations are small ~0.3 % except at low x high'y, can be up to 2 %
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New low Q2 measurements from H1
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Final (but still preliminary) combination
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Data fill the transition region at
Q2 ~ 1 GeV2,
Good agreement with ZEUS.
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MB'97
SVX'00 . ,
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A nice data set for future phenomenological fits
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New H1 measurement at low Q4 high y
12 < Q4< 50 GevZand 0.75 <y < 0.9
at Ep= 920 GeV

It is part of the Q?,y domain where the F, measurement
is done, but at lower proton beam energies !

The common experimental challenge is the low scattered
electron energy E', > 3.4 GeV :

— Calorimeter linerarity (n° and y calibration)

— Trigger efficiency (redundancy)

— Photo production background (wrong charge track)

— Radiative correction (measure 2 E,,,= Z (E" = P,") + (E®’-P*)))

HERA II data : 51 pb'! e*p and 45 pbl ep

Low x workshop Helsinki 2007 Joél Feltesse 20



« H1HERA prefim.
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asymmetry. Q° 1GeV*
M. Raicevic DI 2007, 16-20 April, 2007 13




New ZEUS measurement at highy
25 < Q%< 1300 Gev2and 0.1 <y < 0.8
at E,= 920 GeV

Same experimental challenges as H1.
Main differences:
— E'>5 GeV
— Larger scattering angle (to the electron beam direction)

— Photoproduction background subtraction mainly from e-tagger
events (no charge measurement)

dipol
fake e o

|’|||¥+ =
. ”| gt truee

e |

6m tagger
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Comparison with Hi
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Direct measurement of F,(Q?,x)

d’c 2Y 27me
= F, (X, — f(y).F (%,

At fixed (Q?%,x), measure cross Reduced cross section
sections at several beam o 1622
: . . - Q° =10 GeV”, X=0.00023
energies (minimum 2), i.e. at el ]
different y. f ]

1.4} :
Perform straight line fit of o, to - Epian ;
13| 8

extract F, and F_ F2

1.2}
F_ is very sensitive to small ’

i Ep = 460 GeV
relative shifts on cross sections. 11}

|

d

A challenging high y

measurement at low E.. 05 Fo-FL

0 01 02 0304 0506 07 0809 1
f(y)
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T
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Nice data on tape

ZEUS First Events

ZEUS First Events

[EEN
o
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e 47
.

10

Be patient !
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Summary

New and improved results at low Q% (H1) and in the high
y domain §H1 and ZEUS) have been presented. New
analysis of low Q? data are still on going (H1).

In a fuitful collaboration H1 and ZEUS are well on track
to provide high precision ( < 2 %) HERA F, data at low
X. An important input to physics at LHC.

Successful last runs at low and medium proton beam
Annrriac chanillAd RmrkAaviiAA A AirvAact RPAaANCTIFARAARN F AFC ik
ClICIYICTOo Sl1UUIU PIUVIUC a LIII.CE.L 1HICASUICITICIIL VI FL VVILI I
an unprecedented good precision. A new handle to the
gluon density at low x.
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EXTRAS
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Systematic Error Shifts 07/08/07

Shift uncertainty (in sigma)
0.0554  0.5887

30% correlation to this source
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hllumi5_LAr_2000 T2 7dEncon 7.5163  U.0280

20 zdl e e 43 zlumincO0 -0.4854 0.3837
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21 zd?_e _theta_a 0.1576 6797

22 zd3_e theta b -0.3849 7746

23 zd4 _e_escale 0D.8342 5079

24 zd5_hadl 0.3157 5906 shift ~ 294 upwardg

25  zd6_had? 0.0581 .6496 ) "

26 zd7_had3 _0.7649 7413 All other shifts within 1o
27 zd8_had_Tlow 0.6947 6619

28  zd9_bg _0.2358 4175
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High y HERA II compared to smaller y HERA 1

H1 Preliminary

8 5| @ H1HERAI prefim
© A H1 97-00 prelim +
B H1 97 (y<0.6)

— H1QCD fit
(DESY-00-181)

051 @%=8.5GeV? Q°=12.0GeV? Q°=15.0GeV?
1.51
1_
051  Q%=20.0GeV? Q%=25.0GeV? Q*=35.0GeV?
-4 -3 -4 -3 -4 -3
log, X
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F_Simulated Data
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Prospects at low 3 based
on H1 parametrisation
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F.D at high B

Assuming <F P/F{°>=0.66
at 0.6<p<0.9

Preliminary expectations :
<Q?> =13GeV?
<Xpom=> = 0.0004

<p> =0.75

Xpom-Flp> = 0.024+ 0.004 + 0.006

With the same assumptions on systematic sources as at low 3
measurement at the 3 o level at high 8 looks difficult but feasible !

Low x workshop Helsinki 2007 Joél Feltesse 37



