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Motivation

Study the transition from soft to hard interaction for low Q? and low x

Final inclusive cross do 2n&’Y, o P )
i = F,(x,Q)——F (x,Q)
section measurement for dx dQ? O x 2 y L

low Q2 HERA-| "t

\ obtain information on F2, FL
Combination of low Q2 data

according its systematic

Considered Phase Space: \
0.2GeV?’<Q@’<12GeV? Data samples?
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Data Samples

Data sets taken with minimum bias special runs:
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to be combined
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Kinematic Reconstruction

Electron-Method

sin®0 E. 0. Q?
LAr Q°=E? ° y =1- sin— x =—2%
\ ) e 1_ye Eilc 2 ) Sye
: _ E SpaCal
It
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3 _ BDC Syst. sources:
Z-Mlst?o'dz (E-p) Q 1 =500 Epaa:
B, so y,= L = Noise ,HadSpa,yp,...
1—_}/Z (E_,DZ> 2 2Ep<E_pz)
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Systematics of the Data Samples

Systematic uncertainties

Correlated MB'99 SVvX'00 Published MB'97
Ee 0.2% - 1% 0.3%-2.7%
Be 0.2mrad 0.2-0.5mrad 0.3mrad
Ehad 10%-2% 2%

Noise 10 % 25%
HSpaCal 500 MeV -

P 15 % 20%
Lumi 1.1% 3% 1.5%

Uncorrelated

2% vertex efficiency
0.5% Rad-corrections
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Luminosity Measurement

Luminosity measured with BH events: ep—epy

1
1 = m
mjﬁl il T roumme PD

ke n 40 Gl L) T #0 Al 106 110 {m)

Improvement of understanding
a) Photon detector (PD) acceptance Reanalysis of MB'97 sample

b) Satellite contribution

Luminosity of the MB'97 sample
modified by -3.4%
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Combination Procedure

combination of data sets requires a proper handling of
systematic & statistical errors.

Ave

Let A’ a set of cross section measurement, then A is obtained:

syst 0 A K

A | A +Z '
" oak 2
J

bi. X sys :
XZ(AAve,O(>:Zi)f1 Zilns i : | +Zep Zy_t 2

&.

Q

*lnputt 5 + QOutput:

] / 2
True
A g ’ O-A,i’ O-(x. : A y X
O /" uncertainty on the source
A J '
sensitivity to syst  stat+uncorr uncertainty

J . .
shift on the uncertainty
of the source
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Or Measurement: MB'99,SVX'00
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Combination of MB'99 and SVX'00
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@ SVX'00, MB'99 comb

4<6 <15% for Q°<0.85GeV*
25<6 <6% for Q°>0.85GeV*

s MB'97
25<5 _<8% for 1.5<Q*<12 GeV?

@ correction applied to MB'97 sample
to cover different beam energy

afzo(x, QZ):afzo(x, QZ)+F2”(X, Q°)C(y)
- 3% only at high y
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Final Combination
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Combination improvement

MB'97
1.5GeV?< Q<12 GeV?
2.5<6t0t<10%

SVvX'00
0.2GeV?<Q°<3.5GeV?

4<6tot<20%

1 / 2

2.5<5t0t<15%
MB'99 Final combination:
0.5GeV?’<Q°<12GeV? 0.2 GeV2< QP<12 GeV?
3<6tot<15% 1.5<6mt<15%

@ Cross sections
@ Phenomenological fits
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Cross Section
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+ Data fill the transition region
at Q% ~1 GeV?

+ Combined preliminary H1 data
in agreement with ZEUS
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The rise of F:

2
o (@ x)=c(@)x"-——L——F (x,@%)
(1+(1=-y))
F NX_A C . A
2 1 H1 Preliminary ]
at low x (<0.01) }

1
0.15° { E ! } 01s]) 1 { ; ¢
TR it

0.05 } 0.05
] 17 * SVX'00,MB' 9%9MB' 97 comb.
i 1 — Lineac fit
0 ™ ' LI R B B 0 L ' L B B B B
1 10 1 10
2 2 2 2
Q [GeV Q/GeV

rise above 1 GeV? as predicted by pQCD
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Extraction of F.

F, 1
H1 Preliminary +

.87 * SVX' 00,MB' 99,MB' 97 comb.
— T, Fractal fit (R=const) i
0.6 |

1 10
Q%/GeV’

FL extracted from A fit
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Summary & Outlook

+ Final measurement at low Q2 for HERA-I performed
-improvement precision to 2-4% for high Q?

+ Combination with published MB'97
-reanalisis of MB'97

+ Ongoing Phenomenological analysis
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Kinematic reconstruction
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good agreement between measured data & simulation
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Systematic shifts

MB99 SVX00 MB97
Energy -0.01 0.48 1.14 Chi2/ndf=  62.6844/102
Theta 1.01 0.4 -0.46
; - -MB97
Ehad -0.29 -1.82 0.41 Ll s 2o vl 2
Noise 0.21 -0.81 -0.96
HadSpa 0.61 -1.34 -
gammap -0.01 0 0.66
Lumi -0.58 -0.19 -0.06
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Derivative method
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Derivative method
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