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HERA collider
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HERA data combination

All inclusive DIS results
are final and published

2927 original measurements
combined to

1307 averaged measurements
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Consistent data sets :
total x*/ndf = 1685/1620
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Correlations of systematic
uncertainties were taken into account

Data Set xgj Gnd (0 [GeV-] Gnd £ et fe” \E
from to from to | pb! GeV

HERA 1 E, = 820 GeV and E, = 920 GeV data sets
HI svx-mb 95-00 | 0.000005 0.02 02 12 21 e p 301, 319
HI1 low 96-00 | 0.0002 0.1 12 150 22 e p 301,319
HI NC 94-97 | 0.0032 0.65 150 30000 | 356 e p 301
HI CC 94-97 | 0.013 0.40 300 15000 [ 356 & p 301
HI NC 98-99 | 0.0032 0.65 150 30000 16.4 ep 319
HI1 CC 98-99 | 0.013 0.40 300 15000 16.4 ep 319
HI NCHY 98-99 | 0.0013 0.01 100 800 16.4 ep 319
HI NC 99-00 | 0.0013 0.65 100 30000 | 652 e p 319
HI1 CC 99-00 | 0.013 0.40 300 15000 [ 652 e p 319
ZEUS BPC 95 | 0.000002 0.00006 0.11 0.65 1.65 e p 300
ZEUS BPT 97 | 0.0000006 0,001 0.045 0.65 39 & p 300
ZEUS SVX 95 | 0.000012 0.0019 0.6 17 0.2 e p 300
ZEUS NC 96-97 | 0.00006 0.65 2 30000 | 30,0 etp 300
ZEUS CC 94-97 | 0.015 0.42 280 170000 | 477 e p 300
ZEUS NC 98-99 | 0.005 0.65 200 30000 159 ep 318
ZEUS CC 98-99 | 0.015 042 280 30000 6.4 ep 318
ZEUS NC 99-00 | 0.005 0.65 200 30000 [ 632 & p 318
ZEUS CC 99-00 | 0.008 0.42 280 17000 | 609 ep 318
HERA 11 £, = 920 GeV data sets
HI NC 2P 03-07 | 0.0008 0.65 60 30000 182 & p 319
H1 CC 'r 03-07 | 0.008 0.40 300 15000 182 & p 319
H1 NC 15 03-07 | 0.0008 0.65 60 50000 | 151.7 ep 319
H1CC 'Pp 03-07 | 0.008 0.40 300 30000 | 1517 ep 319
H1 NC med (7 *# 03-07 | 0.0000986 0,005 8.5 90 | 976 e p 319
HI1 NC low @* "3 03-07 | 0.000029 0.00032 25 12 59 & p 319
ZEUS NC 06-07 | 0.005 0.65 200 30000 [ 1355 e p 318
ZEUS CC '3p 06-07 | 0.0078 0.42 280 30000 132 ep 318
ZEUSNC '# 05-06 | 0.005 0.65 200 30000 | 169.9 ep 318
ZEUS CC ¥ 04-06 | 0.015 0.65 280 30000 175 ep 318
ZEUS NC nominal ®  06-07 | 0.000092 0.008343 7 10 | 445 e p 318
ZEUS NC satellite ™ 06-07 | 0.000071 0.008343 5 110 | 445 e p 318
HERA Il E,, = 575 GeV data sets
H1 NC high 0~ 07 | 0.00065 0.65 35 800 54 e p 252
H1 NC low Q* 07 | 0.0000279 0.0148 1.5 a0 59 e p 252
ZEUS NC nominal 07 | 0.000147 0.013349 7 1o 7.1 e p 251
ZEUS NC satellite 07 | 0.000125 0.013349 5 10 7.1 ep 251
HERA 11 E,, = 460 GeV data sets
H1 NC high O~ 07 | 0.00081 0.65 35 800 11.8 e p 225
HI1 NC low @* 07 | 0.0000348  0.0148 1.5 a0 2.2 e p 225
ZEUS NC nominal 07 | 0.000184 0.016686 7 1o 139 etp 225
ZEUS NC satellite 07 | 0.000143 0.016686 5 110 13.9 e p 225
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Combined reduced cross-sections
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Extraction of PDFs from inclusive data
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HERAPDF2.0: settings for QCD fit

B QCD fits are performed using HERAFitter
package www.herafitter.org

HERAFIH er

B The fits are performed using the HERA data only

B PDFs (14p) are parametrized at Q 2 = 1.9 GeV?
xg(x),xu,(x),xd,(x),xU(x),xD(x)

B PDF evolution is performed using DGLAP equations

B Heavy flavour coefficients are obtained with GM VENS (RT OPT)


http://www.herafitter.org/

HERAPDF2.0: errors estimation

H1 and ZEUS

Full systematic correlation treatment

Experimental uncertainties:
Ax2 =1 =>68% CL

Parametrization uncertainties:

The largest deviation taken

Variation Standard Value | Lower Limit | Upper Limit
Q% [GeV?] 3.5 Z3 5.0
Q2. [GeV?] HiQ2 10.0 75 125
M/ (NLO) [GeV] 1.47 1.41 1.53
M, (NNLO) [GeV] 1.43 1.37 1.49
M, [GeV] 4.5 4.25 4.75
1. 0.4 0.3 0.5
Ky [GeV] 1.9 1.6 202
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HERAPDF2.0 at NLO and NNLO
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HERAPDF2.0 at LO

H1 and ZEUS

u? =10 GeV’
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B LO parton densities provides for MC event generators



HERAPDF2.0 vs available PDFs
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HERAPDF2.0 vs HERAPDF2.0HIQ2
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B Larger uncertainty for HERAPDF2.0HiQ2 gluon
at low X (not constrained by data)
B PDFs become very alike at higher scales
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HERAPDF2.0 + jets data

ZEUS and H1 jet and charm data were added to inclusive data to acquire sensitivity to a

H1 and ZEUS
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Summary

Combination of full HERAI+II inclusive data performed
HERAPDF2.0 fits are performed using combined HERAI+II data

Adding new HERAII data improves PDFs precision

a_ measurement consistent with world average

Released PDF sets :
- HERAPDF2.0 (GMVFENS, with Q® =35GeV?)

- HERAPDF2.0HiQ2 (GMVFNS, with Q* =10 GeV?)

- HERAPDF2.0AG (HERAPDF2.0 with alternative gluon solution)

- HERAPDF2.0Jets (HERAPDF2.0 variant with charm and jets data added)

- HERAPDF2.0FF3A and HERAPDF2.0FF3B (two fixed flavour variants of HERAPDF) 1
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