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Combined inclusive diffractive cross sections measured with
forward proton spectrometersin deep inelastic ep scattering
at HERA

H1 and ZEUS Collaborations

Abstract

A combination of the inclusive diffractive cross section measurements myithe 1
and ZEUS Collaborations at HERA is presented. The analysis uses sahdiffsactive
deep inelastiep scattering data at a centre-of-mass enegygy= 318 GeV where leading
protons are detected by dedicated spectrometers. Correlations of sijystentzrtainties
are taken into account, resulting in an improved precision of the cross isengasure-
ment which reaches 6% for the most precise points. The combined datatbevange
2.5 < Q% < 200 GeV? in photon virtuality,0.00035 < zp < 0.09 in proton fractional
momentum losg).09 < [¢| < 0.55 GeV? in squared four-momentum transfer at the proton
vertex and).0018 < 3 < 0.816 in 5 = z/xp, wherez is the Bjorken scaling variable.

Submitted tceEur. Phys. JC



F.D. Aarort®+4, H. AbramowicZ!%45, |. Abt>%, L. AdamczyK®, M. Adamus?,

R. Aggarwal*2, C. Alexd?, V. Andreev?, S. Antonelli®, P. Antoniol?, A. Antonov**,

M. Arneodd”, O. Arslart!, V. Aushev®3%37 Y, Aushev?237.238 'O, Bachynsk#,

S. Backoviét, A. Baghdasarydfi, S. Baghdasarydf, A. Bamberget’, A.N. Barakbae,
G. Barbagl#?, G. Bar?, F. Barreird®, E. Barrelet?, W. BarteP’, N. Bartosik®, D. Bartsch!,
M. Basilé?, K. Begzsureif, O. Behnké’, J. Beht’, U. Behren¥, L. Bellagamba,

A. Belousov?, P. Below?, A. Bertolin®, S. Bhadr&, M. Bindi'’, J.C. Bizot’, C. Blohnt?,
V. Bokhonov®437, K. Bondarenk®, E.G. Boos, K. Borrag?, D. Boscherini, D. Bot?,

V. Boudry’?, I. Bozovic-Jelisavcit, T. Botd®®, N. Brimmet¢, J. Bracinik, G. Brandt’,

M. Brinkmanrt®, V. Brissort’, D. Britzger?, I. Brock!!, E. Brownsor®, R. Brugneré&,

D. Bruncko*, A. Bruni®, G. Brun?, B. Brzozowsk&, A. Bunyatyari®®, P.J. Bussey,

A. Bylinkin®?, B. Bylsma®, L. Bystritskaya?, A. CaldwelP%, A.J. Campbef?,

K.B. Cantun Avild®, M. Capud’, R. Carlirf!, C.D. Catteral®, F. Ceccopiefi, K. Cerny*,
V. Cerny**, S. Chekanoy; V. Chekeliar®, J. Chwastowski*4, J. Ciborowski**4?,

R. Ciesielski®*7, L. Cifarelli'®, F. Cindold, A. Contin'’, J.G. Contrera$,

A.M. Cooper-Sarkar, N. Coppold®*'#, M. Corrad?, F. Corrivead', M. Costd®,

J.A. Coughlar?, J. Cvack’, G. D’Agostinf?, J.B. DaintoA!, F. Dal Corsé’, K. Dauni>!,
B. Delcourt?, J. Delvax, R.K. Dementie¥’, M. Derrick’, R.C.E. DevenisH,

S. De Pasquale+!® E.A. De Wolft, J. del Pesti, C. Diacond’, M. Dobre?®-26:a7,

D. Dobuf®%2 V. Dodonow?, B.A. Dolgosheir®f, G. Dolinska&’, A. Dossanot*°°,

A.T. Doyle’”, V. Drugakov’, A. Dubak*, L.S. Durkin'é, S. Dusinf’, G. Eckerlirt®, S. Egli?,
Y. Eisenber’, A. Eliseev?, E. Elsed’, P.F. Ermolov®1, A. Eskreys'®f, S. Fang>*!?,

L. Favart, S. Fazid’, A. Fedotov?, R. Felst®, J. Feltessé, J. Ferencét, J. Ferrandd/,
M.1. Ferrerd®, J. Figiel®, D.-J. Fische?, M. Fleischet’, A. Fomenk&?, M. Forrest™32,

B. Fostet®e4!, E. Gabathulet, G. Gach®, A. Galas?, E. Gallg?, A. Garfagninf!,

J. Gaylet?, A. Geiset?, S. Ghazaryati, |. Gialag®>33, A. Gizhko**¥, L.K. Gladilin®>-24°,
D. Gladkov?, C. Glasmat?, A. Glazov?’, L. Goerlicht®, N. Gogitidzé?3, O. Gogot&’,

Yu.A. Golubkov?, P. Gittlicher+2°, M. Gouzevitch?*2, C. Gral§!, I. Grabowska-Bott},
A. Grebenyuk?®, J. GrebenyuR, T. Greenshai, I. Gregot’, G. Grigorescé,

G. Grindhammeé¥f, G. GrzelaR?, O. Guetd', M. Guzik®®, C. Gwenlaf®>**?, A. Huttmanr?,
T. Haag’, S. Habi3%, D. Haid£?, W. Hair?, R. Hamats(®, J.C. Hart’, H. Hartman#',

G. Hartnet®, R.C.W. Hendersdfi, E. Hennekempét, H. Henschel, M. Herbst!,

G. Herrerd’, M. Hildebrandt?, E. Hilger!, K.H. Hiller?, J. Hladk/%, D. Hochma#f’,

D. Hoffmanr®, R. Hori"*, R. Horisberge®, T. Hreus, F. Hubet?, Z.A. Ibrahim’, Y. Iga’,
R. Ingbir't, M. Ishitsuka?, M. Jacquef’, H.-P. Jakob', X. Jansseh F. Januschek,

T.W. Jone$', L. Jonssor®, M. Jungst!, H. Jung®#, I. Kadenkd?, B. Kahle¢®, S. KananoV,
T. Kannd?, M. Kapichiné?, U. Karshofi", F. Karsteng-23°, |.I. Katkov?:??!, P, Kaut*!2,
M. Kaur'4, I.R. Kenyor, A. Keramida$, L.A. Kheir’?, C. Kiesling®, J.Y. Kim?”,

D. Kisielewskd®, S. Kitamurda>*7, R. Klannef®, M. Klein!, U. Klein?**?2, C. Kleinwort?,
E. Koffemari, R. Koglef®, N. Kondrashov&-%3°, O. Kononenk®’, P. Kooijmanr, le. KoroP?,
l.LA. Korzhavina®*, P. Kostk&’, A. Kotanskit?*!5, U. Kotz?, H. Kowalsk??, M. Kramet?,
J. Kretzschmdt, K. Kriige?!, O. Kupras®’, M. Kuze?, M.P.J. Landot?, W. Langé®,

G. LaStovicka-Medirf*, P. LaycocK!, A. Lebedev?, A. Le€e'®, V. Lendermanft,

B.B. Levchenk®, S. Levoniad”, A. Levy™!, V. Libov®, S. Limentarfi!, T.Y. Ling®f,

K. Lipka?%, M. Lisovyi??, B. List®, J. List?, E. Lobodzinsk#, B. Lobodzinski®,

W. Lohmanf{®, B. Lohr®?, E. Lohrman#®, K.R. Long", A. Longhirf®#43, D. Lontkovsky?,

1



R. Lopez-Fernandé, V. Lubimov’?, O.Yu. Lukin&®, J. Maed& 6, S. MagilP,

|. Makarenkd®, E. Malinovsk??, J. Malk&’, R. Manket?, A. Margott?, G. Marini®,

J.F. Martin®, H.-U. Martyn', A. Mastroberarding’, M.C.K. Mattingly’, S.J. Maxfield',

A. Mehta'!, |.-A. Melzer-Pellman®, S. Mergelmeyet, A.B. Meyer?, H. Meyer®,

J. Meyet?, S. Miglioranz?*+23, S. Mikocki'®, I. Milcewicz-Mika'®, F. Mohamad Idri&,

V. Monacd®, A. Montanart’, F. Moreali?, A. Morozov?, J.V. Morris®®, J.D. Morrig 2411,
K. Mujkic?*:924, K. Muller”?, B. Musgrave, K. Nagand’, T. Namsod”%?°, R. Nanid,

Th. Naumantf, P.R. Newmah C. Niebuh??, A. Nigro®®, D. Nikitin?2, Y. Ning*?, T. Nob€?,
D. NotZ?, G. Nowak?, K. Nowak?? R.J. Nowak?, A.E. Nuncio-Quiroz!, B.Y. Oh®!,

N. Okazaki*, K. Olkiewicz'®, J.E. Olssof?, Yu. Onishchuk’, D. Ozerov’, P. Paht?,

V. Palichik’?2, M. Pandurovié, K. Papageorgiti, A. Parentt’, C. Pascaud, G.D. Patel',

E. Paul', J.M. PawlaR?, B. Pawlik®, P. G. Pelfet*, A. Pellegrind, E. Pere?*3,

W. Perlanskif®+° H. Perrey?, A. Petrukhirt?, I. Picuric®, K. Piotrzkowski®, H. Pirumov?,
D. PitzP?, R. Pla&aky&?%5, P. Pluchskif+%5!, B. Pokorny®, N.S. Pokrovskiy, R. Polifk&®4®,
A. Polini®, B. Povh?, A.S. ProskuryakoV’, M. Przybycié?®, V. Radesct#??%, N. Raicevié?,
A. Raval’, T. Ravdandoff’, D.D. Reedet®, P. Reimef®, B. Reisert’, Z. Rert?, J. Repont]
Y.D. Ri"™8 E. Rizvi*?, A. Robertsor®, P. Robmanti?, P. Roloff*%?*, R. Roosefy

A. Rostovtse¥”, M. Rotard?, I. Rubinsky?, J.E. Ruiz Tabas¢®, S. Rusako¥?, M. Ruspa’,
R. Sacchi®, D. Salek, U. Samsoft, D.P.C. Sankey, G. Sartorelli’, M. Sautet?,

E. Sauvaif®?, A.A. Savirt®, D.H. Saxod’, M. Schioppd’, S. Schlenstetl, P. Schlepé?,
W.B. Schmidké®, S. Schmitt’, U. Schneeklotf, L. Schoeffett, V. Sctbonberd!,

A. Schoning®, T. Sclorner-Sadeniu8, H.-C. Schultz-Couloft, J. Schwart?, F. Sciulli3,
F. Sefkow?, L.M. Shcheglov&, R. Shehzadt, S. Shimizii*9?3, L.N. Shtarkov?,

S. Shushkevicl, I. Singht4+12 1.0. Skillicorn?”, W. Stomihskit?16, T. Sloart’,

W.H. Smith®, V. Sol&®, A. Soland®, Y. Soloviev*3, D. Sort’, P. Sopicki®, V. Sosnovtseit,
D. South?, V. Spasko¥?, A. Speck&, A. Spiridonov"+?6, H. Stadié®, L. Stancé’,

Z. Staykovd, M. Stedet’, N. Stefaniuk?, B. Stell&®, A. Ster!, T.P. Stewart,

A. Stifutkin®, G. Stoice&, P. Stop&, U. Straumant?, S. Suchko¥, G. Susinné’,

L. Suszycki®, T. Sykor& %, J. Sztuk-Dambiet?, J. Szub®-2", D. Szub&®, A.D. Tappet?,
E. Tassi™*!3, J. Teron®?, T. Theedt’, P.D. Thompsoh H. Tiecke, K. Tokushuki®e34,

J. TomaszewsK&?®, T.H. Trar’?, D. Traynof?, P. Trl*?, V. Trusov?, |. Tsakov?,

B. Tseepeldoff:*®, T. Tsurugdi’, M. Turcatd®, O. Turkot®3?, J. Turnadf,

T. Tymienieckd**2, M. Vazquez*?3, A. Valkarova®, C. Vallee®, P. Van Mecheleh

Y. Vazdik’, A. Verbytsky??, O. Viazlo*?, N.N. Vlasov¥>*3! R, Walczak®, W.A.T. Wan
Abdullah®®, D. Wegenet', J.J. Whitmor&-+4, K. Wichmanr?, L. Wiggers, M. Wing*4,

M. Wlasenkd!, G. Wolf*, H. Wolfe'®, K. Wrona?, E. Winsch?, A.G. Yagies-Molin&’,

S. Yamad®, Y. Yamazaki®<*, R. Yoshidd, C. Youngma#?, O. Zabiegalo¥?3?, J. Zatek®,
J. Zalesaks®, L. Zawiejski®, O. Zenaie¥’, W. Zeunet?*23, Z. Zhang’, B.O. Zhautyko¥,

N. Zhmak®e37, A. Zhokir®?, A. Zichichi', R. Zlebtike®, H. Zohrabyaff, Z. Zolkapl?®,

F. Zome?’, D.S. Zotkir?® and A.F.Zarneck#?

L1, Physikalisches Institut der RWTH, Aachen, Germany

2 Institute of Physics and Technology of Ministry of Educatimd Science of Kazakhstan,
Almaty, Kazakhstan

3 NIKHEF and University of Amsterdam, Amsterdam, Nethed4tid



4 Inter-University Institute for High Energies ULB-VUB, Bisels and Universiteit Antwerpen,
Antwerpen, Belgiurt?

® Argonne National Laboratory, Argonne, lllinois 60439-83SAY?

¢ Vinca Institute of Nuclear Sciences, University of Belgratil00 Belgrade, Serbia

" Andrews University, Berrien Springs, Michigan 49104-0388A

8 School of Physics and Astronomy, University of BirminghBimmingham, UK!6

9 INFN Bologna, Bologna, Ital{**

10-University and INFN Bologna, Bologna, Italy*

1 Physikalisches Institut der Univer&ttBonn, Bonn, Germarty®

12 H.H. Wills Physics Laboratory, University of Bristol, Bia$, United Kingdont'¢

13 National Institute for Physics and Nuclear Engineering®NE) , Bucharest, Romant&
4 Panjab University, Department of Physics, Chandigarh, dndi

15 Department of Engineering in Management and Finance, Wfithe Aegean, Chios,
Greece

16 Physics Department, Ohio State University, Columbus, OBR18, USA!'3

17 Calabria University, Physics Department and INFN, Cosentzdy

18 The Henryk Niewodniczanski Institute of Nuclear PhysicBsPé&cademy of Sciences,
Cracow, Poland*

19 Department of Physics, Jagellonian University, CracowaRdl

20 Kyungpook National University, Center for High Energy PbgsDaegu, South Koréd®
21 Institut fur Physik, TU Dortmund, Dortmund, Germatly

22 Joint Institute for Nuclear Research, Dubna, Russia

23 INFN Florence, Florence, Italy*4

24 University and INFN Florence, Florence, Italy

25 Fakultat fur Physik der Universit Freiburg i.Br., Freiburg i.Br., Germany

26 CEA, DSM/Irfu, CE-Saclay, Gif-sur-Yvette, France

27 School of Physics and Astronomy, University of Glasgows@dav, United Kingdorht®
28 nstitut fur Experimentalphysik, Universit Hamburg, Hamburg, Germarij*?!

2 Deutsches Elektronen-Synchrotron DESY, Hamburg, Germany

30 Physikalisches Institut, Univerait Heidelberg, Heidelberg, Germahy

31 Kirchhoff-Institut fir Physik, Universit Heidelberg, Heidelberg, Germahy

32 Max-Planck-Institutifir Kernphysik, Heidelberg, Germany

33 Nevis Laboratories, Columbia University, Irvington on HadsNew York 10027, USA
34 Institute of Experimental Physics, Slovak Academy of Se&rKd&ice, Slovak Republit
35 AGH-University of Science and Technology, Faculty of Risyand Applied Computer
Science, Krakow, Polarnd’

36 Jabatan Fizik, Universiti Malaya, 50603 Kuala Lumpur, Mg "

37 Institute for Universe and Elementary Particles, Chonnartidwal University, Kwangju,
South Korea

38 Institute for Nuclear Research, National Academy of S@enKyiv, Ukraine

39 Department of Nuclear Physics, National Taras Shevchemitedisity of Kyiv, Kyiv,
Ukraine

40 Department of Physics, University of Lancaster, Lancatir®!®

41 Department of Physics, University of Liverpool, LiverpddK °16

42 School of Physics and Astronomy, Queen Mary, Universitypotibn, London, UK!®

43 Imperial College London, High Energy Nuclear Physics Grdugmdon, United

3



Kingdom?!6

44 Physics and Astronomy Department, University College LonHondon, United
Kingdom®16

45 Institut de Physique Nugl4aire, Universial4 Catholique de Louvain, Louvain-la-Neuve,
Belgium??*

46 Physics Department, University of Lund, Lund, Swelen

47 Departamento de Fisica, CINVESTAV IPNexico City, Mexico®

48 Department of Physics, University of Wisconsin, Madisoiscivisin 53706, USA?
49 Departamento de Bica Térica, Universidad Auinoma de Madrid, Madrid, Spaid®
50 CPPM, Aix-Marseille Univ, CNRS/IN2P3, 13288 Marseille, Fgan

51 Department of Physics, McGill University, Moatl, Qiebec, Canada H3A 2T%8°

52 |nstitute for Theoretical and Experimental Physics, Magdaussid'’

%3 Lebedev Physical Institute, Moscow, Russia

5 Moscow Engineering Physics Institute, Moscow, Ru&sia

%5 Lomonosov Moscow State University, Skobeltsyn Instifusiolear Physics, Moscow,
Russia?8

% Max-Planck-Institutifir Physik, Minchen, Germany

5T LAL, Universié Paris-Sud, CNRS/IN2P3, Orsay, France

58 Department of Physics, University of Oxford, Oxford, Udikingdom?!¢

% STFC, Rutherford Appleton Laboratory, Didcot, Oxfordshis *'6

6 INFN Padova, Padova, Itaf}*

61 Dipartimento di Fisica dell’ Universa and INFN, Padova, Ital{**

2 | LR, Ecole Polytechnique, CNRS/IN2P3, Palaiseau, France

%3 LPNHE, Universié Pierre et Marie Curie Paris 6, Univer&itDenis Diderot Paris 7,
CNRS/IN2P3, Paris, France

64 Faculty of Science University of Montenegro, Podgoricankéoegro’'?

% Institute of Physics of the Academy of Sciences of the CzguibRe Praha, Czech
Republic®”

% Faculty of Mathematics and Physics of Charles UniversitgHar, Czech Republi¢

7 Department of Particle Physics and Astrophysics, Weiznhastitute, Rehovot, Israel
% Dipartimento di Fisica Universit di Roma Tre and INFN Roma 3, Roma, Italy

% Dipartimento di Fisica, Universit’La Sapienza’ and INFN, Rome, Italif

0 Institute for Nuclear Research and Nuclear Energy, Sofidg&ia

I Raymond and Beverly Sackler Faculty of Exact SciencespBahBhysics, Tel Aviv
University, Tel Aviv, Israeft®

2 Polytechnic University, Tokyo, Japti

™3 Department of Physics, Tokyo Institute of Technology, @okgpan’??

™ Department of Physics, University of Tokyo, Tokyo, Jdgan

> Tokyo Metropolitan University, Department of Physics yipklapart??

6 Universit di Torino and INFN, Torino, Italy'

™ Universitx del Piemonte Orientale, Novara, and INFN, Torino, It&ly

8 Department of Physics, University of Toronto, Toronto, @Diat, Canada M5S 1A7¢
™ Institute of Particle and Nuclear Studies, KEK, Tsukubaaiet??

80 Institute of Physics and Technology of the Mongolian Acadeh$ciences, Ulaanbaatar,
Mongolia

81 Department of Physics, Pennsylvania State Universityyéisity Park, Pennsylvania

4



16802, USA!®

82 paul Scherrer Institut, Villigen, Switzerland

8 Faculty of Physics, University of Warsaw, Warsaw, Poland

84 National Centre for Nuclear Research, Warsaw, Poland

8 Fachbereich C, Universit Wuppertal, Wuppertal, Germany

86 Yerevan Physics Institute, Yerevan, Armenia

87 Meiji Gakuin University, Faculty of General Education, Wblama, Japai*?
8 Department of Physics, York University, Ontario, Canada NIB3"2¢

8 Departamento de Fisica Aplicada, CINVESTArMa, Yucahn, México®
% Deutsches Elektronen-Synchrotron DESY, Zeuthen, Germany

91 Institut fur Teilchenphysik, ETH, i#ich, Switzerland®

92 Physik-Institut der Universitt Ziirich, Ziirich, Switzerland®

a1 Also at Rechenzentrum, Unive&titWuppertal, Wuppertal, Germany

22 Also at IPNL, Universi Claude Bernard Lyon 1, CNRS/IN2P3, Villeurbanne, France
23 Also at CERN, Geneva, Switzerland

a4 Also at Faculty of Physics, University of Bucharest, BuesgrRomania

25 Also at Ulaanbaatar University, Ulaanbaatar, Mongolia

26 Sypported by the Initiative and Networking Fund of the Helzh&ssociation (HGF) under
the contract VH-NG-401 and S0-072.

2T Absent on leave from NIPNE-HH, Bucharest, Romania

@8 Also at Department of Physics, University of Toronto, Ttop®ntario, Canada M5S 1A7
2 Also at LAPP, Universit de Savoie, CNRS/IN2P3, Annecy-le-Vieux, France

210 Now at University of Salerno, Italy

ol Now at Queen Mary University of London, United Kingdom

212 Also funded by Max Planck Institute for Physics, Munich,r@amy

213 Also Senior Alexander von Humboldt Research Fellow at Haghbuiversity, Institute of
Experimental Physics, Hamburg, Germany

al4 Also at Cracow University of Technology, Faculty of Physidathemathics and Applied
Computer Science, Poland

215 Supported by the research grant No. 1 PO3B 04529 (2005-2008)

216 Supported by the Polish National Science Centre, projectNaC-2011/01/BST2/03643
217 Now at Rockefeller University, New York, NY 10065, USA

218 Now at DESY group FS-CFEL-1

219 Now at Institute of High Energy Physics, Beijing, China

220 Now at DESY group FEB, Hamburg, Germany

22l Also at Moscow State University, Russia

222 Now at University of Liverpool, United Kingdom

223 Now at CERN, Geneva, Switzerland

224 Also affiliated with Universtiy College London, UK

225 Now at Goldman Sachs, London, UK

226 Also at Institute of Theoretical and Experimental Physidescow, Russia

227 Also at FPACS, AGH-UST, Cracow, Poland

228 Partially supported by Warsaw University, Poland

229 Now at Istituto Nucleare di Fisica Nazionale (INFN), Pistly

230 Now at Haase Energie Technik AG, Neunster, Germany

5



231 Now at Department of Physics, University of Bonn, Germany

232 Now at Biodiversit und Klimaforschungszentrum (BiK-F), Frankfurt, Germpan

233 Also affiliated with DESY, Germany

w34 Also at University of Tokyo, Japan

235 Now at Kobe University, Japan

w37 Supported by DESY, Germany

238 Member of National Technical University of Ukraine, KyiM\Rechnic Institute, Kyiv,
Ukraine

439 Member of National University of Kyiv - Mohyla Academy, Kyikraine

240 Partly supported by the Russian Foundation for Basic Retsegrant 11-02-91345-DFG
a4l Alexander von Humboldt Professor; also at DESY and UnitiecsiOxford

@42 STFC Advanced Fellow

243 Now at LNF, Frascati, Italy

244 This material was based on work supported by the National SeiBaundation, while
working at the Foundation.

@45 Also at Max Planck Institute for Physics, Munich, GermangteEnal Scientific Member
246 Now at Tokyo Metropolitan University, Japan

247 Now at Nihon Institute of Medical Science, Japan

248 Now at Osaka University, Osaka, Japan

@49 Also at Lodz University, Poland

250 Member of Lodz University, Poland

251 Now at Department of Physics, Stockholm University, StlokhSweden

@52 Also at Cardinal Stefan Wyszski University, Warsaw, Poland

b1 Supported by the Bundesministeriuim Bildung und Forschung, FRG, under contract
numbers 05HO09GUF, 05H09VHC, 05HO09VHF, 05H16PEA

b2 Supported by FNRS-FWO-Vlaanderen, [ISN-IIKW and IWT aniteyuniversity
Attraction Poles Programme, Belgian Science Policy

b Supported by Polish Ministry of Science and Higher Educatipants
DPN/N168/DESY/2009 and DPN/N188/DESY/2009

% Supported by VEGA SR grant no. 2/7062/ 27

% Supported by the Swedish Natural Science Research Council

b7 Supported by the Ministry of Education of the Czech Republieuthe projects LC527,
INGO-LA09042 and MSM0021620859

b8 Supported by the Swiss National Science Foundation

% Supported by CONACYT,ico, grant 48778-F

b10 Russian Foundation for Basic Research (RFBR), grant no 28®8.2 and Rosatom
b1l Supported by the Romanian National Authority for Scien®fisearch under the contract
PN 09370101

b12 partially Supported by Ministry of Science of Montenegm, ®5-1/3-3352

b13 Supported by the US Department of Energy

b4 Supported by the Italian National Institute for Nuclear Biog (INFN)

b15 Supported by the German Federal Ministry for Education aeddarch (BMBF), under
contract No. 05 HO9PDF

b16 Supported by the Science and Technology Facilities Couoikil,

17 Supported by an FRGS grant from the Malaysian government

6



b8 Supported by the US National Science Foundation. Any apifiiadings and conclusions
or recommendations expressed in this material are thosleeohtithors and do not necessarily
reflect the views of the National Science Foundation.

520 Supported by the Polish Ministry of Science and Higher Etdanand its grants for
Scientific Research

521 Supported by the German Federal Ministry for Education aedéarch (BMBF), under
contract No. 05h09GUF, and the SFB 676 of the Deutsche Farsgggemeinschaft (DFG)

%22 Supported by the Japanese Ministry of Education, CultureytSpScience and Technology
(MEXT) and its grants for Scientific Research

523 Supported by the Korean Ministry of Education and Korear@eieand Engineering
Foundation

524 Supported by FNRS and its associated funds (IISN and FRid\pgm@n Inter-University
Attraction Poles Programme subsidised by the Belgian Fddgeience Policy Office

525 Supported by the Spanish Ministry of Education and Scigmoeigh funds provided by
CICYT

526 Supported by the Natural Sciences and Engineering Res€aahcil of Canada (NSERC)
527 Partially supported by the German Federal Ministry for Edtion and Research (BMBF)
%28 Supported by RF Presidential grant N 4142.2010.2 for Leg@nientific Schools, by the
Russian Ministry of Education and Science through its gfanScientific Research on High
Energy Physics and under contract No0.02.740.11.0244

529 Supported by the Netherlands Foundation for Research oteM@OM)

530 Supported by the Israel Science Foundation

t deceased



1 Introduction

Diffractive collisions in deep inelastic electron-protseattering (DIS)ep — eXp, have been
studied extensively at the HERA collider. They can be viewesdesulting from processes in
which the exchanged photon probes a colour-singlet cortibmaf partons. The photon virtu-
ality, Q?, supplies a hard scale, which allows the application ofysbative quantum chromo-
dynamics (QCD). Diffractive reactions in DIS are a tool toastigate low-momentum partons
in the proton, notably through the study of diffractive pertdistribution functions (DPDFs),
determined by a QCD analysis of the data.

In diffractive ep scattering the virtual photon dissociates at a photoneproentre-of-mass
energyW and squared four-momentum transfeat the proton vertex (figure 1), producing a
hadronic systenX with massM y. The fractional longitudinal momentum loss of the proton
is denoted as p, while the fraction of this momentum taking part in the istetion with the
photon is denoted g$. These variables are related to Bjorkeby » = 3 x . The variables
is related taMy and@? by 3 ~ Q?/(Q* + M%). The variable$V, Q* and the inelasticity are
related bylW? ~ sy — O, wheres is the square of thep centre-of-mass energy.

X (M,)

Fig. 1. Diagram of the reactiorp — eXp.

Similarly to inclusive DIS, diffractive cross section measments are conventionally ex-
pressed in terms of the reduced diffractive cross sectipfi, which is related to the measured
ep Cross section by

do.ep—»eXp 47'('042 y2
= 1—y+=| oPW 2 xp,t). 1

2

The reduced cross sectiofl ) (3, Q2, zp) is obtained by integrating” (3, Q2, zp, t) overt.
At small and moderate values of the inelasti@ityrf’ ®)js approximately equal to the diffractive
structure functiorFQD ®) to good approximation.



Experimentally, diffractivesp scattering is characterised by the presence of a leadirigrpro
in the final state carrying most of the proton beam energy and tepletion of hadronic ac-
tivity in the pseudo-rapiditydistribution of particles (large rapidity gap, LRG) in therfvard
(proton) direction. Both of these signatures have beenoéeal in various analyses by H1 and
ZEUS to select diffractive samples either by tagging thegoury proton in dedicated proton
spectrometers [1-4] or by requiring the presence of a laagélity gap [4—6]. The two meth-
ods differ partially in the accessible kinematic rangeglfler = » for the proton-tagged data)
and substantially in their dominant sources of systemamgertainties. In LRG-based measure-
ments, the largest uncertainty arises from proton dissweiaventsep — e X N, in which the
proton dissociates into a low mass state Low z» samples selected by the proton spectrom-
eters have little or no proton dissociation contributiout, their precision is limited statistically
by the small acceptances and systematically by large woges in the proton tagging effi-
ciency, which strongly depends on the proton-beam optibg résults from both methods are
found to be consistent [1,2,4,6,7].

Combining measurements can provide more precise and kireaihaextended data than
the individual measurements. In this paper, a combinatidheoH1 [1, 2] and the ZEUS [3, 4]
proton spectrometer results is presented. The combinaiperformed using the weighted
averaging method introduced in [8] and extended in [9, 10je Torrelated systematic uncer-
tainties and global normalisations are constrained in theutth that one coherent data set is
obtained. Since H1 and ZEUS have employed different exmarial techniques, using differ-
ent detectors and methods of kinematic reconstruction¢tinegbination leads to significantly
reduced uncertainties. The kinematic range of the combilaga is:2.5 < Q% < 200 Ge\?,
0.0018 < 3 < 0.816, 0.00035 < zp < 0.09 and0.09 < [t| < 0.55 GeV2. The latter require-
ment restricts the analysis to theange directly accessible by both the H1 and ZEUS proton
spectrometers.

2 Combination of theH1 and ZEUS measurements

2.1 Datasamples

The H1 [11] and ZEUS [12] detectors were general purposeumstnts which consisted of
tracking systems surrounded by electromagnetic and hadtcaforimeters and muon detectors,
ensuring close to# coverage about thep interaction point. Both detectors were equipped
with proton spectrometers; the Leading Proton Spectromé&feS) for ZEUS, the Forward
Proton Spectrometer (FPS) and the Very Forward Proton 8peeter (VFPS) for H1. These
spectrometers were locatéd to 220 m away from the main detectors in the forward (proton
beam) direction.

The combination is based on the cross sections measuredheitdl FPS [1, 2] and the
ZEUS LPS [3,4]. The bulk of the data [1,2,4] was taken at ebecand proton beam energies of
E. ~27.5 GeV andE, = 920 GeV, respectively, corresponding to ancentre-of-mass energy

1The pseudo-rapidity is defined gs= — Intan /2 where the polar anglé is measured with respect to the
proton beam direction.



Data Set Q%range | xp range y range (0 range t range Luminosity | Ref.
[GeV?] [GeV?] [pb~']
H1 FPS HERAII| 4 — 700 <0.1 0.03—-0.8 | 0.001 -1 0.1-0.7 156.6 [2]
H1 FPSHERAI| 2-50 < 0.1 0.02—-0.6 | 0.004—1 | 0.08—0.5 28.4 [1]
W range | Mx range
[GeV] [GeV]

ZEUSLPS2 | 2.,5—120 | 0.0002 —0.1 | 40 — 240 2 —40 0.09 — 0.55 32.6 4]
ZEUSLPS 1 2 —100 <0.1 25 — 240 > 1.5 0.075 —0.35 3.6 [3]

Table 1: H1 and ZEUS data sets used for the combination.

of /s = 318 GeV. The earlier ZEUS LPS data [3] collectedigt = 820 GeV are corrected to
a common,/s = 318 GeV by using the extrapolation procedure described inge&il.2. The
three-fold differential reduced cross sectiomg,(?’)(ﬁ, Q?, xp), are combined. For the original
measurements, the main H1 and ZEUS detectors are used testemi)?, W andz, whereas
My, 3, zp andt are derived from the proton spectrometer measurement or fombined
information of the proton spectrometers and the main detsctn table 1 the data sets used for
the combination are listed together with their kinematitgas and integrated luminosities.

2.1.1 Redtricted t range

In the individual analyses [1-4] the reduced cross sectwaslirectly measured for ranges of
the squared four-momentum transferisible to the proton spectrometers (see table 1) and ex-
trapolated to the ranget,...| < |[t| < 1 GeV? (denoted in the following as ‘the fullrange’),
assuming an exponentiatlependence of the diffractive cross section and using thereqtial
slope measured from the data. Due to the uncertainties dltpe parameters measured by
H1 [1,2] and ZEUS [3, 4], this extrapolation introduces aditdnal uncertainty in the normal-
isation of the cross section. To reduce this source of syaiemancertainty, the H1 and ZEUS
cross sections are combined in the restri¢texhge).09 < |t| < 0.55 GeV? covered by the pro-
ton spectrometer acceptances of both detectors for thedbithie data. The correction factors
from the visiblet range of the ‘FPS HERA I’ and ‘LPS 1’ data samples to the ref&dt range
are evaluated by using thtedependencies as a function:gf measured for each sample. The
correction factors for the most precise ‘FPS HERA II' data applied in bins off, Q? andz jp.
For the ‘LPS 2’ sample the restricted range coincides with\isible range. Because of the
uncertainty on the exponential slope parameter, suchraattroduce uncertainties of 2.2%,
1.1% and 5% on the ‘FPS HERA II', ‘FPS HERA I’ and ‘LPS 1’ dataspectively, which are
included in the normalisation uncertainty on each sampte tdtal normalisation uncertainties
of the data samples are listed in table 2. In the restrittatige, these uncertainties are in gen-
eral smaller and the average normalisations are in betteeagent than in the full range; the
ratio of the ‘FPS HERA II’ to the ‘LPS 2’ data averaged over theasured data points, which
is 0.85 + 0.01(stat)4-0.03(sys) *0-)5(norm) in the fullt range [2], becomes.91 + 0.01 (stat)
+0.03 (sys)£0.08 (norm) in the restricted range. Within the uncertainties, the ratio does not
show any significans, Q)? or x» dependence.

2The smallest kinematically accessible valuétpfs denoted a§, |-
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Data Set | [tin| < [t] <1GeV? | 0.09 < [t] < 0.55 GeV
FPS HERAII +6% +5%
FPS HERAI +10% +10%
LPS 2 +11%, —7% +7%
LPS1 +12%, —10% +11%

Table 2: Normalisation uncertainties in the full rarige< 1 GeV* and in the restrictedrange
for the data used for the combination.

2.1.2 Extrapolation to acommon (Q?, zp, 3) grid

The original binning schemes of thd’® measurements are very different. In the H1 case the
measurements are extracted at fixgdvhereas for ZEUS the cross section is measured at fixed
My also theQ? andz » central values differ. Therefore, prior to the combinatitve H1 and
ZEUS data are transformed to a common grid@f@?, ) points. The grid points are based
on the original binning scheme of the ‘FPS HERA II' data. Th#,(x») grid points at the
lowestQ? value of2.5 GeV? and at the lowest and highesp values, which are beyond the
‘FPS HERA II' data grid, are taken from the ‘LPS 2’ measuremen

The transformation of a measurement from the origiffapoint (3;, Q?, z p;) to the nearest
grid point Byid; ng.d, Tpgia) 1S performed by multiplying the measured cross sectionhigy t

ratio o7 * (Byrid, Q2igs T gria)l v (Bi, QF, ;) calculated with the Next-to-Leading-Order
(NLO) DPDF ‘ZEUS SJ' parameterisation [13]. Most of the @mtions are smaller thait%,
while a few points undergo corrections up+o 30%. The procedure is checked by using the
NLO DPDF ‘H1 Fit B’ parameterisation [5]. The resulting difence is treated as a procedural
uncertainty on the combined cross section, as discussegttiog 2.3.2.

The cross sections from all the data sets are shown in figufeeR Gorrecting t00.09 <
[t| < 0.55 GeV* and transforming to the common grid.

2.2 Combination method

The combination is based on tlyé minimisation method described in [8] and used for previous
combined HERA results [10]. The averaging procedure is dasethe assumption that at a
given kinematic point the H1 and ZEUS experiments are m@agihe same cross section.
The correlated systematic uncertainties are floated catigreThe procedure allows a model
independent check of the data consistency and leads toificaghreduction of the correlated
uncertainties.

For an individual data set, the® function is defined as:

) o 12
Cop(m,b) =S [ml_zﬂjmbj_”}
exp )

ey — S+ b (2)
T 02 gttt (10— 52,5, ) + Granent)?
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Herey’ is the measured cross section value at a pofat, Q7, zp;), and~y?, d; s AN, uncor
are the relative correlated systematic, relative staastand relative uncorrelated systematic
uncertainties, respectively. The vectar of quantitiesm’® expresses the values of the com-
bined cross section for each poinand the vectob of quantitiesh; expresses the shifts of the
correlated systematic uncertainty sourcgsin units of the standard deviation. The relative
uncertaintieSy;'. andd; ... are multiplied by the combined cross sectiaf in order to take
into account the fact that the correlated and uncorrelagstématic uncertainties are to a good
approximation proportional to the central values (muitigtive uncertainties). On the other
hand, the statistical uncertainties scale with the squaotaf the expected number of events,
which is determined by the expected cross section, coddotahe biases due to the correlated
systematic uncertainties. This is taken into account byihe, u'(m" — >~ . vim'b;) term.

If several analyses provide measurements at the s@n@*( xp) values, ax?2, is built [9]
from the sum of th@@w of each data set, assuming the individual data sets to hstistaty
uncorrelated. The?, is minimised with respect to the’ andb; from each data set with an
iterative procedure. The ratig?,;,, /n4.s iS @ measure of the consistency of the data sets. The
number of degrees of freedom,,, is calculated as the difference between the total number
of measurements and the number of averaged points. Thetamtiexs of the combined cross
sections are evaluated from thé,. + 1 criteria [8-10]. For some of the3(Q?, zp) points
there is only one measurement; however, because of thensytsteuncertainty correlations
such measurements may be shifted with respect to the origahaes, and the uncertainties
may be reduced.

2.3 Uncertainties
2.3.1 Experimental systematic uncertainties and their correlations

The input cross sections are published with their staistnd systematic uncertainties. The
statistical uncertainties correspondfq,,; in Eq. (2). The systematic uncertainties are classi-
fied as point-to-point correlated or point-to-point unetated, corresponding tg ando; uncor
respectively, according to the information provided in tteeresponding publications, as fol-
lows:

¢ for the two older analyses, ‘FPS HERA I’ and ‘LPS 1’, only tlmall systematic uncer-
tainties are given [1, 3], with no information on the singtetributions and point-to-point
correlations. For these two samples only the normalisatiarertainties (table 2) are con-
sidered among the correlated systematics, while the rengaimcertainties are treated
as uncorrelated,;

e for the sample ‘FPS HERA II' all the systematic sources dised in [2] are treated
as point-to-point correlated. The hadronic energy scatedainty is taken as correlated
separately forp < 0.012 andzp > 0.012. This is to account for the different sensitivity
to this systematic source for the twg- regions, where different methods are used to
reconstruct the variablg, which are typically sensitive to different regions of thd H
central calorimeter. Foxp < 0.012, where the masd/x of the hadronic final state
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Is used to reconstrugt, the effect on the cross section due to the hadronic energg sc
uncertainty is 4% on average and reaches 6.7%zxpor 0.012, whereg is reconstructed
with the leading proton energy measured by the FPS, the sexg®n shows almost no
sensitivity to the hadronic energy scale;

e in the ‘LPS 2’ case, the total systematic uncertainties egian [4] are decomposed in
correlated and uncorrelated following the prescriptionElB]. They are symmetrised by
taking the average of the positive and negative unceréasnti

In the H1 ‘FPS HERA II' analysis, the systematic effects tedato the leading proton
measurement are considered as correlated and derived Femariation of the acceptance
in the zp andt bins when shifting the FPS energy scale and transverse ntamenmithin the
estimated uncertainties [2]. In the ZEUS 'LPS 2’ case, th&egpatic uncertainty related to
the leading proton measurement is dominated by the incamki®wledge of the beam optics,
of the position of the beamline aperture limitations andh&f intrinsic transverse-momentum
spread of the proton beam at the interaction point. The begtnasocontribution is largely
independent of the kinematic variables and therefore irtas a normalisation uncertainty [4].
The other contributions are quantified by varying the cutlos distance of closest approach
of the reconstructed proton track to the beampipe, and theevaf the intrinsic transverse-
momentum spread assumed in the simulation. They are traatedcorrelated uncertainties.

All the H1 systematic uncertainties are treated as indepainof the ZEUS uncertainties,
and vice versa. Possible effects due to correlations betlee two experiments are taken
into account in the procedural uncertainties, discuss&®ation 2.3.2. In total, 23 independent
sources of correlated systematic uncertainties are ceresiglincluding the global normalisation
for each sample. The full list is given in table 3.

2.3.2 Procedural uncertainties

The following uncertainties on the combined cross sectohresto the combination procedure
are studied:

e They? function given by Eq. (2) treats all systematic uncertaimtis multiplicative, i.e.
proportional to the expected central values. While this gatyeholds for the normalisa-
tion uncertainties, it may not be the case for the other uaggies. To study the sensi-
tivity of the average result to this issue, an alternativeraging is performed. Only the
normalisation uncertainty and those related to#meconstruction (the uncertainties on
the ‘FPS HERA II’ protorp,, p, reconstruction and on the ‘FPS HERA II’ and ‘LPSt2’
reweighting) which, for the reasons explained in Sectidn1?.can affect the normalisa-
tion, are taken as multiplicative, while all other uncentags are treated as additive. The
difference between this average and the nominal result ikeobrder of 1% on average
and 6.4% at most.

e The H1 and ZEUS experiments use similar methods for deteatidaration, apply similar
reweighting to the Monte Carlo models used for the acceptaagections and employ
similar Monte Carlo models for QED radiative corrections;; flee hadronic final state
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simulation and for background subtraction. Such simiksimay lead to correlations be-
tween the measurements of the two experiments. Three systesource are identified
as the most likely to be correlated between the two experisnefhese are the electro-
magnetic energy scale and the reweighting of the simulatian, and¢. Averages are
formed for each of th&? possible assumptions on the presence of correlations séthe
systematic uncertainties between the experiments ancarpared with the nominal av-
erage for which all sources are assumed to be uncorrelated. maximum difference
between the nominal and the alternative averages is takam ascertainty. It is 1.4% on
average and 6.6% at most, with no particular dependenceedkiriematics.

e The bias introduced by transforming the data to the commah(gee Section 2.1.2) is
studied by using correction factors obtained from the NLCDPPH1 Fit B’ [5] param-
eterisation. For a few bins this changes the result by up tpl8%the average effect is
1.2%.

e The averaging procedure shifts the H1 hadronic energy stalg < 0.012 by substan-
tially more thanlo of the nominal value (see Section 3). To study the sensitofithe
average result to the treatment of the uncertainty on the &tlrdmic energy scale, an
alternative averaging is performed for which this uncerthais considered as point-to-
point uncorrelated. The difference between the altereatind nominal results is 0.9% on
average and reaches 8.7% at low.

For each combined data point the difference between thegeesbtained by considering
each of the procedural effects and the nominal averagedsleétd and summed in quadrature.
The effect of the procedural uncertainties is 2.9% on aveeagl 9.3% at most.

3 Reaults

In the minimisation procedure, 352 data points are combioetO1 cross section measure-
ments. The data show good consistency, wifh},,/niwy = 133/161. The distributions of
pulls [10], shown in figure 3 for each data set, exhibit no gigant tensions. For data with no
correlated systematic uncertainties pulls are expectémlltav Gaussian distributions with zero
mean and unit width. Correlated systematic uncertaintiad te narrowed pull distributions.

The effects of the combination on the correlated systemattertainties are summarised
in table 3 in terms of shifts in units of the original uncentgi and of values of the final uncer-
tainties as percentages of the originals. The combined @estion values are given in table 4
together with statistical, uncorrelated systematic, @lated systematic, experimental, procedu-
ral and total uncertainties. The experimental uncertaigitybtained as the quadratic sum of
the statistical, uncorrelated systematic and correlagstematic uncertainties. The total uncer-
tainty is defined as the quadratic sum of the experimentapamckdural uncertainties. The full
information about correlations can be found elsewhere. [A4]the global normalisations of the
input data sets are fitted as correlated systematic unegesithe normalisation uncertainty on
the combined data is included in the correlated systematemainty given in table 4.
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Most of the 23 correlated systematic uncertainties shiftasg thar).5 ¢ of the nominal
value in the averaging procedure. None of them shifts bytanlially more tharl o, with the
exception of the hadronic energy scale fgr < 0.012 for the ‘FPS HERA II' sample. Detailed
studies show that there is a tension between the H1 ‘FPS HERAd ZEUS ‘LPS 2’ data at
low z p; the average ratio of the H1 to ZEUS cross sections is ab@vior 5 > 0.1 and below
0.9 for 5 < 0.1. The H1 cross section uncertainty is positively correlatgth the hadronic
energy scale fog > 0.1 and anti-correlated fof < 0.1. As a result, the combination shifts
the H1 cross sections farp < 0.012 in the direction opposite to the cross section uncertainty
due to the H1 hadronic energy scale. Conversely the combitaidteal and uncorrelated
uncertainty on the ZEUS data is much larger than the ZEUSdmiclenergy scale uncertainty;
consequently the fit is less sensitive to the ZEUS hadrorecggrscale.

The influence of several correlated systematic unceresing reduced significantly for the
combined result. Specifically, the uncertainty on the FR&qor energy measurement and the
normalisation uncertainties on the ‘FPS HERA I’ and ‘LPSdrgles are reduced by more than
a factor of 2. The H1 hadronic energy scale uncertainty felddw = p-range ¢ < 0.012) and
the ZEUS hadronic energy scale uncertainty are reducedtmdr55% of those for the indi-
vidual data sets. Since H1 and ZEUS use different recongirumethods, similar systematic
sources influence the measured cross section differertltefore, requiring the cross sections
to be consistent at aly( Q?, ) points constrains the systematic uncertainties effiiebue
to this cross calibration effect, the combined measurersleoivs an average improvement of
the experimental uncertainty of about 27% with respectémtiost precise single data set, ‘FPS
HERA 1I', though the latter data set contains five times morengs than the second largest
data set, ‘LPS 2’. The correlated part of the experimentakeuainty is reduced from about
69% in [2] to 49% in the combined measurement. The statisézperimental and procedural
uncertainties on the combined data are on average 11%, 18:8%2.9%, respectively. The
total uncertainty on the cross section is 14.3% on averadésaiPo for the most precise points.
The normalisation uncertainty, which contributes to ther@ated systematic uncertainty on
the combined data, is on average 4%. The combined resuldsxtine kinematic coverage
with respect to the H1 and ZEUS measurements taken sepeaatbthe resulting cross section
covers the regior.5 < * < 200 GeV?, 0.0018 < 8 < 0.816 and0.00035 < zp < 0.09,
for 0.09 < |t| < 0.55 GeV~. Figure 4 shows the combined cross section as a functiojt aft
xp = 0.05, for different values of3, compared with the individual measurements used for
the combination. The reduction of the total uncertaintyled HERA measurement compared
to the input cross sections is visible. The derivative of ib@uced cross section as a func-
tion of log(Q?) decreases witl¥, a feature characteristic of the scaling violations inrdittive
DIS, which are now measured precisely from proton-taggedelsas LRG data. Figures 5
and 6 show the HERA combined diffractive reduced crosssesias a function of)? andx p,
respectively.

Atlow zp < 0.01, where the proton spectrometer data are free from protosodiation
contributions, the combined data provide the most precgterthination of the absolute nor-
malisation of the diffractive cross section.
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4 Conclusions

The reduced diffractive cross sectiong® (ep — eXp), measured by the H1 and ZEUS Col-
laborations by using proton spectrometers to detect tlteriggrotons are combined. The input
data from the two experiments are consistent witt?a, /na; = 133/161. The combination

of the measurements results in more precise and kinenlgteodended diffractive DIS data in
thet-range0.09 < |¢| < 0.55 GeV2. The total uncertainty on the cross section measurement is
6% for the most precise points. The combined data providerthst precise determination of
the absolute normalisation of tlkg — e X p cross section.
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Source Shift (o units) | Reduction factor %
FPS HERA Il hadronic energy scalg> < 0.012 —1.61 56.9
FPS HERA Il hadronic energy scalg > 0.012 0.13 99.8
FPS HERA Il electromagnetic energy scale 0.49 85.9
FPS HERA Il electron angle 0.67 66.6
FPS HERA II5 reweighting 0.15 90.4
FPS HERA llz p reweighting 0.05 98.3
FPS HERA It reweighting 0.70 79.8
FPS HERA I1Q? reweighting 0.09 97.6
FPS HERA Il proton energy 0.05 45.6
FPS HERA Il protorp, 0.62 74.5
FPS HERA Il protorp, 0.27 86.5
FPS HERA Il vertex reconstruction 0.07 97.0
FPS HERA Il background subtraction 0.84 89.9
FPS HERA Il bin centre corrections —1.05 87.3
FPS HERA Il global normalisation —0.39 84.4
FPS HERA I global normalisation 0.81 48.9
LPS 2 hadronic energy scale —0.02 55.0
LPS 2 electromagnetic energy scale —0.14 62.4
LPS 2xp reweighting —0.32 98.2
LPS 2t reweighting —0.26 86.4
LPS 2 background subtraction 0.40 94.9
LPS 2 global normalisation —0.53 67.7
LPS 1 global normalisation 0.86 44.1

Table 3: Sources of point-to-point correlated systematicettainties considered in the com-
bination. For each source the shifts resulting from the doation in units of the original
uncertainty and the values of the final uncertainties asgmages of the original are given.
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Q? 3 vp | 20’ | Sar | Suncor | Scor | Ocp | Oproc | Otor
(GeV?) %) | (%) | (%) | (%) | (%) | (%)
2.5 0.0018| 0.0500| 0.0110 | 19. 58 4.7 |21. | 7.6 | 22.
2.5 0.0018| 0.0750| 0.01e66 | 14. 69 |53 |17. | 7.6 | 18.
2.5 0.0018| 0.0900| 0.0128 | 14. 96 |51 /18. | 7.9 | 20.
2.5 0.0056| 0.0085| 0.0101 | 19. | 11. 76 | 23. | 9.3 | 25.
2.5 0.0056| 0.0160| 0.0093 | 12. 6.9 |51 )|14. | 3.9 | 15.
2.5 0.0056| 0.0250| 0.0096 | 16. 98 |5.0|20. |46 | 20.
2.5 0.0056| 0.0350| 0.0110 | 18. | 11. 49 | 22. | 2.3 | 22.
2.5 0.0056| 0.0500| 0.0117 98| 64 |53 ]13. |15 | 13.
2.5 0.0056| 0.0750| 0.0143 | 14. | 11. 57 119. | 4.7 | 19.
2.5 0.0056| 0.0900| 0.0154 | 15. 6.4 |57 |17. | 4.3 17.
2.5 0.0178| 0.0025| 0.0099 | 14. 6.8 |45 |16. | 8.2 | 18.
2.5 0.0178| 0.0085| 0.0076 83| 7.1 |45 |12. | 1.7 12.
2.5 0.0178| 0.0160| 0.0073 82| 95 |45 |13. |14 | 13.
2.5 0.0178| 0.0250| 0.0071 88| 9.2 (45 |14. |14 | 14.
2.5 0.0178| 0.0350| 0.0095 | 15. | 29. 49 | 33. | 2.3 | 33
2.5 0.0178| 0.0500| 0.0114 78| 7.1 |45 |11. | 2.2 | 12.
2.5 0.0178| 0.0750| 0.0123 | 11. 78 (49 |14. | 1.7 14.
2.5 0.0562| 0.0009| 0.0114 | 13. 86 |52 |16. |34 |17.
2.5 0.0562| 0.0025| 0.0074 93| 57 (48 |12. | 2.8 | 12.
2.5 0.0562| 0.0085| 0.0064 96| 6.7 |45 |13. | 2.3 | 13.
2.5 0.0562| 0.0160| 0.0068 | 10. | 10. 46 | 15. | 4.4 | 16.
2.5 0.0562| 0.0250| 0.0063 | 14. | 14. 49 120. |19 | 20.
2.5 0.1780| 0.0003| 0.0156 88| 54 |47 |11. | 2.6 12.
2.5 0.1780| 0.0009| 0.0102 59| 43 |44 85|22 8.8
2.5 0.1780| 0.0025| 0.0068 80| 6.3 |47 |11. |26 | 12.
2.5 0.1780| 0.0085| 0.0074 | 9.3| 10. 48 | 15. | 3.9 | 15.
2.5 0.1780| 0.0160| 0.0116 | 18. 75 | 50|20 |23 |20.
2.5 0.5620| 0.0003| 0.0214 | 16. 88 |50 119 |23 |19
2.5 0.5620| 0.0009| 0.0172 | 19. | 23. 50|31 | 2.3 | 31.
2.5 0.5620| 0.0025| 0.0110 | 21. | 28. 49 | 36. | 2.3 | 36.
51 0.0018| 0.0500| 0.0199 59| 0.0 | 6.6 89|18 9.1
51 0.0018| 0.0750| 0.0232 6.7| 0.0 |51 84|21 8.7
51 0.0056| 0.0160| 0.0135 39| 0.6 |59 7.11 2.0 7.4

Table 4: Combined reduced cross sectiofpsr, ®) (8,Q% zp) for diffractive ep scattering,
ep — eXp. The values indicated bYsq1, Guncors Icors deap» Oproc @NAY,,, represent the statistical,
uncorrelated systematic, correlated systematic, exeiah, procedural and total uncertainties,
respectively.
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D(3)

QQ 5 xp TpOr 5stat 5uncor 5007" 6ezpp 5proc 5tot
(GeV?) () | (%) | (%) | (%) | (%) | (%)
5.1 | 0.0056| 0.0250| 0.0120 | 34| 03 |52 | 6.2| 20| 6.6
5.1 | 0.0056| 0.0350| 0.0134 | 40| 06 |47 | 6.2| 15| 6.3
5.1 | 0.0056| 0.0500| 0.0147 | 39| 06 |54 | 6.7| 34| 75
5.1 | 0.0056| 0.0750f 0.0180 | 57| 1.3 |6.1 | 84| 3.7| 9.2
5.1 | 0.0056| 0.0900| 0.0224 | 12. 3.8 [ 4.9 | 14. 3.1 | 14.
51 |0.0178| 0.0085| 0.0120| 26| 04 |59 | 6.4| 7.6 10.
51 |0.0178| 0.0160| 0.0111 | 26| 0.2 |52 | 58| 28| 6.5
5.1 | 0.0178| 0.0250| 0.0109 | 3.0f 05 |52 | 6.0, 22| 64
5.1 |0.0178| 0.0350| 0.0101 | 43| 0.6 |52 | 6.8| 22| 7.2
5.1 |0.0178| 0.0500| 0.0134 | 41| 14 (51| 6.7, 22| 7.0
51 |0.0178]| 0.0750| 0.0154 | 64| 22 48| 83| 29| 8.8
5.1 | 0.0562| 0.0025| 0.0107 | 24| 0.2 |50| 56| 34| 6.8
5.1 | 0.0562| 0.0085| 0.0088 | 2.7| 0.3 |50| 57| 35| 6.7
5.1 | 0.0562| 0.0160f 0.0088 | 3.2| 0.3 |51 | 6.0 27| 6.6
5.1 | 0.0562| 0.0250| 0.0084 | 45| 0.7 |50 6.7, 31| 74
5.1 | 0.0562| 0.0500| 0.0095 | 16. | 13. 4.9 | 21. 19| 21.
5.1 | 0.0562| 0.0750| 0.0153 | 23. | 14. 5.0 | 27. 19| 27.
5.1 | 0.1780| 0.0009| 0.0121 | 11. 74 |49 |14, | 11. | 18.
5.1 |0.1780| 0.0025| 0.0118 | 16| 0.2 |59 | 6.1 42| 74
5.1 |0.1780| 0.0085| 0.0095 | 2.8| 05 |50 | 58| 35| 6.7
5.1 | 0.1780| 0.0160| 0.0075 | 14. | 12. 4.9 | 19. 2.3 | 19.
5.1 |0.1780| 0.0250| 0.0107 | 13. | 13. 4.9 | 20. 1.9 20.
5.1 | 0.1780| 0.0350| 0.0065 | 20. | 14. 5.0 | 25. 2.3 | 25.
5.1 | 0.5620| 0.0003| 0.0275 | 13. 8.2 |49 | 16. 2.3 16.
5.1 | 0.5620| 0.0009| 0.0187 | 7.0| 8.0 |4.6 |12 1.8 | 12.
5.1 | 0.5620| 0.0025| 0.0153 | 14| 0.1 |61 | 6.2| 6.1| 8.7
5.1 | 0.5620| 0.0085| 0.0137 | 19. | 19. 4.9 | 27. 2.3 | 27.
8.8 | 0.0018| 0.0750| 0.0288 | 12. 0.0 | 6.2 |13. 15| 13.
8.8 | 0.0056| 0.0250| 0.0152 | 50| 0.8 |51 | 7.2 20| 75
8.8 | 0.0056| 0.0350| 0.0171| 5.1 12 (49| 72| 17| 7.4
8.8 | 0.0056| 0.0500( 0.0197 | 41| 12 |46 | 6.3| 16| 6.5
8.8 | 0.0056| 0.0750| 0.0212 | 59| 11 (48| 7.7| 3.8| 8.6
8.8 | 0.0056| 0.0900| 0.0281 | 96| 44 |50 |12 5.7 | 13.
8.8 | 0.0178| 0.0085| 0.0128 | 4.2| 09 |51 | 6.7| 40| 7.8
8.8 |0.0178| 0.0160| 0.0124 | 3.1, 0.6 (49| 58| 15| 6.0
8.8 | 0.0178| 0.0250| 0.0133 | 34| 0.6 |48 | 59| 15| 6.1

Table 4: continued
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D(3)

QQ 5 xp TpOr 5stat 5uncor 5007" 6ezpp 5proc 5tot
(GeV?) (%) | (%) | (%) | (%) | (%) | (%)
8.8 |0.0178| 0.0350| 0.0130| 45| 05 (48| 6.6/ 14 6.8
8.8 |0.0178| 0.0500| 0.0159 | 38| 10 |46 | 6.1|15 6.3
8.8 |0.0178| 0.0750| 0.0162 | 56| 1.7 |48 | 7.6|23 8.0
8.8 | 0.0178| 0.0900| 0.0220 | 9.5| 59 |5.0|12. | 2.7 |13.
8.8 | 0.0562| 0.0025| 0.0125| 34| 04 |50 | 6.1|3.8 7.1
8.8 | 0.0562| 0.0085| 0.0106 | 3.2| 0.6 |50| 6.0|20 6.3
8.8 | 0.0562| 0.0160| 0.0108 | 29| 0.2 |50 | 58|27 6.4
8.8 | 0.0562| 0.0250| 0.0098 | 3.6| 05 |50 | 6.2|25 6.7
8.8 | 0.0562| 0.0350| 0.0109 | 52| 0.0 (49| 72|21 7.5
8.8 | 0.0562| 0.0500| 0.0144 | 51| 11 (51| 73|24 7.7
8.8 | 0.0562| 0.0750| 0.0140 | 11. 43 |46 |12. | 1.7 |13.
8.8 | 0.1780| 0.0009| 0.0177 | 7.7| 2.7 |50| 96|16 9.7
8.8 | 0.1780| 0.0025| 0.0129 | 23| 04 |51 | 56|25 6.1
8.8 | 0.1780| 0.0085| 0.0104 | 26| 04 |46 | 53|27 5.9
8.8 | 0.1780| 0.0160| 0.0090 | 39| 0.7 |53 | 6.6|26 7.1
8.8 | 0.1780| 0.0250| 0.0098 | 14. | 14. 49 |21. |19 |21
8.8 | 0.1780| 0.0350| 0.0103 | 17. | 11. 49 | 21. |23 | 21.
8.8 | 0.1780| 0.0500| 0.0116 | 12. 83 |45 |15 |18 |16.
8.8 | 0.5620| 0.0003| 0.0250 | 7.1| 42 |44 | 93|89 |13
8.8 | 0.5620| 0.0009| 0.0207 | 5.6| 35 |44 | 7.9|6.7 |10.
8.8 | 0.5620| 0.0025| 0.0166 | 16| 0.1 |6.1 | 6.3|8.3 |10.
8.8 | 0.5620| 0.0085| 0.0142 | 85| 43 |4.3|10. | 8.0 |13
8.8 | 0.5620| 0.0160| 0.0102 | 17. | 13. 4.4 | 22. | 2.3 | 22.
15.3 | 0.0056| 0.0500| 0.0245 | 6.7| 2.2 |49 | 86|11 8.7
15.3 | 0.0056| 0.0750| 0.0296 | 10. 00 |57 ]12. |16 |12
15.3 | 0.0178| 0.0160| 0.0176 | 48| 0.7 |50 | 7.0|24 7.4
15.3 | 0.0178| 0.0250| 0.0164 | 44| 0.7 |48 | 66|24 7.0
15.3 | 0.0178| 0.0350| 0.0165| 5.7| 11 |47 | 75|14 7.6
15.3 | 0.0178| 0.0500| 0.0176 | 49| 14 (48| 7.0| 22 7.4
15.3 | 0.0178| 0.0750| 0.0211 | 6.7| 21 (48 | 85|26 8.9
15.3 | 0.0178| 0.0900| 0.0234 | 10. 16 |48 |11. | 3.3 |12
15.3 | 0.0562| 0.0085| 0.0134 | 45| 00 |60 7.5|6.1 9.7
15.3 | 0.0562| 0.0160| 0.0122 | 3.9| 03 |49 | 63|25 6.8
15.3 | 0.0562| 0.0250| 0.0113 | 45| 03 |48 | 6.6| 1.0 6.7
15.3 | 0.0562| 0.0350| 0.0121 | 6.2| 0.0 |50 | 8.0|20 8.2
15.3 | 0.0562| 0.0500| 0.0140 | 5.7| 11 (49| 76|20 7.8

Table 4: continued
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D(3)

QQ 5 xp TpOr 5stat 5uncor 5007" 6ezpp 5proc 5tot
(GeV?) (%) | (%) | (%) | (%) | (%) | (%)
15.3 | 0.0562| 0.0750| 0.0174 | 76| 14 |47 | 91|21 9.3
15.3 | 0.0562| 0.0900| 0.0162 | 10. 36 |51 ]12. |28 |12.
15.3 | 0.1780| 0.0025| 0.0136 | 34| 05 |50 | 6.0| 13 6.2
15.3 | 0.1780| 0.0085| 0.0111 | 34| 05 (48| 59|22 6.2
15.3 | 0.1780| 0.0160| 0.0098 | 39| 06 |50 | 64|22 6.8
15.3 | 0.1780| 0.0250| 0.0097 | 6.1| 09 |52 | 81|24 8.4
15.3 | 0.1780| 0.0350| 0.0117 | 15. | 17. 49 | 23. |23 | 23.
15.3 | 0.1780| 0.0500| 0.0134 | 12. | 15. 49 | 20. | 2.3 | 20.
15.3 | 0.5620| 0.0009| 0.0180 | 88| 34 |46 |11. | 3.3 |11
15.3 | 0.5620| 0.0025| 0.0173 | 25| 0.2 |58 | 6.3|35 7.2
15.3 | 0.5620| 0.0085| 0.0162 | 3.3| 05 |51 | 6.1|3.0 6.8
15.3 | 0.5620| 0.0160| 0.0151 | 17. | 14. 49 | 22. | 2.3 | 22.
15.3 | 0.5620| 0.0350| 0.0094 | 20. | 21. 49 | 30. | 2.3 | 30.
26.5 | 0.0056| 0.0750| 0.0359 | 17. 00 |53 ]18. |32 |18
26.5 | 0.0178| 0.0250| 0.0179| 80| 14 |48 | 94|23 9.7
26.5 | 0.0178| 0.0350| 0.0202 | 86| 0.0 |53 |10. | 1.6 |10.
26.5 | 0.0178| 0.0500| 0.0250 | 6.7| 1.3 |48 | 84|18 8.6
26.5 | 0.0178| 0.0750| 0.0249 | 10. 23 |52 ]12. |26 |12.
26.5 | 0.0562| 0.0085| 0.0157 | 6.6 1.2 |53 | 86|8.0 |12
26.5 | 0.0562| 0.0160| 0.0150 | 49| 0.7 |48 | 70|18 7.2
26.5 | 0.0562| 0.0250| 0.0134| 55| 0.7 |45 ] 71|13 7.3
26.5 | 0.0562| 0.0350| 0.0157| 74| 00 |48 | 88| 1.6 9.0
26.5 | 0.0562| 0.0500| 0.0184 | 6.2, 16 |51 | 82|13 8.3
26.5 | 0.0562| 0.0750| 0.0211 | 74| 18 |45 | 89|15 9.0
26.5 | 0.0562| 0.0900| 0.0237 | 9.6| 3.2 |50 |11. |34 |12
26.5 | 0.1780| 0.0025| 0.0138 | 54| 04 |51 | 75|14 7.6
26.5 | 0.1780| 0.0085| 0.0126 | 5.0, 08 |48 | 7.0| 2.7 7.5
26.5 | 0.1780| 0.0160| 0.0113| 55| 0.0 |51 | 7.6| 22 7.9
26.5 | 0.1780| 0.0250| 0.0093 | 6.5, 1.0 |49 | 82|14 8.3
26.5 | 0.1780| 0.0350| 0.0100 | 9.8| 0.0 |57 |11. | 4.0 |12
26.5 | 0.1780| 0.0500| 0.0105 | 26. | 14. 49 [ 30. |19 | 30.
26.5 | 0.1780| 0.0750| 0.0169 | 42. | 11. 49 | 44. |19 |44,
26.5 | 0.5620| 0.0009| 0.0241 | 22. | 10. 49 | 25. |19 | 25.
26.5 | 0.5620| 0.0025| 0.0189 | 3.7| 0.2 |60 | 7.0|9.1 |12
26.5 | 0.5620| 0.0085| 0.0140 | 43| 04 |50 | 6.6| 3.8 7.6
26.5 | 0.5620| 0.0250| 0.0136 | 31. | 15. 49 (35 |19 |35

Table 4: continued
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D(3)

QQ 5 xp TpOr 5stat 5uncor 5007" 6ezpp 5proc 5tot
(GeV?) (%) | (%) | (%) | (%) | (%) | (%)
46 0.0178| 0.0500| 0.0313| 86| 45 |4.7 |11. |1.6 |11.
46 0.0178| 0.0750| 0.0218 | 109. 0.0 |51 ]20. |25 |20.
46 0.0562| 0.0160, 0.0163 | 8.8| 0.0 | 5.2 |10. |21 |11.
46 0.0562| 0.0250| 0.0172 | 86| 0.0 |53 |10. |21 | 10.
46 0.0562| 0.0350| 0.0158 | 83| 18 (46 | 96|22 9.8
46 0.0562| 0.0500| 0.0199 | 76| 19 |48 | 9.2|28 9.6
46 0.0562| 0.0750| 0.0212 | 84| 1.2 |49 | 9.7| 3.2 |10.
46 0.0562| 0.0900, 0.0267 | 89| 24 |48 |10. | 1.0 |10.
46 0.1780| 0.0085| 0.0121 | 66| 13 |54 | 86|21 8.9
46 0.1780| 0.0160| 0.0133 | 59| 15 |48 | 7.7|24 8.1
46 0.1780| 0.0250| 0.0135| 85| 0.0 |49 | 98|22 |10.
46 0.1780| 0.0350| 0.0129 | 75| 19 |46 | 9.0|21 9.2
46 0.1780| 0.0500| 0.0148 | 74| 29 |48 | 93|24 9.6
46 0.1780| 0.0750| 0.0201 | 99| 4.0 (4.7 |12. |34 |12
46 0.1780| 0.0900| 0.0177 | 13. 42 |50 |14. |86 |17.
46 0.5620| 0.0025| 0.0196 | 5.1| 1.0 |54 | 75|42 8.6
46 0.5620| 0.0085| 0.0135| 51| 1.0 |49 | 7.2|46 8.5
46 0.5620| 0.0160| 0.0124 | 69| 18 |48 | 86|23 8.9
46 0.5620| 0.0250| 0.0106 | 13. 0.0 |59 |14 |12 |15.
46 0.5620| 0.0350| 0.0135 | 14. 70 48 |16. | 2.2 |16.
46 0.5620| 0.0500| 0.0120 | 17. | 20. 49 | 26. | 2.3 | 26.
46 0.8160| 0.0009| 0.0145 | 21. 53 |45 22, |14 |22
46 0.8160| 0.0025| 0.0131 | 17. 8.1 |53 ]20. |3.0 |20.
46 0.8160| 0.0085| 0.0110 | 18. 39 |43 ]19. |15 |19
46 0.8160| 0.0160| 0.0092 | 27. 39 |54 ]28. |41 |28
80 0.0562| 0.0350| 0.0227 | 19. 0.0 |58 ]20. |27 |20.
80 0.0562| 0.0500| 0.0235 | 15. 0.0 |50 |16. |20 |16.
80 0.0562| 0.0750| 0.0216 | 24. 0.0 |59 |25 |19 |25
80 0.1780| 0.0085| 0.0206 | 15. 0.0 |6.0]16. |29 |16.
80 0.1780| 0.0160| 0.0133 | 13. 00 |48 |14. | 23 |14
80 0.1780| 0.0250| 0.0146 | 12. 00 |52 ]13. |16 |13
80 0.1780| 0.0350| 0.0162 | 14. 0.0 |56 |15 |1.0 |15.
80 0.1780| 0.0500| 0.0146 | 15. 0.0 |55 ]16. |23 |16.
80 0.1780| 0.0750| 0.0183 | 26. 0.0 |53 |27. |3.0 |27.
80 0.5620| 0.0085| 0.0116 | 10. 00 |64 |12. |51 |13
80 0.5620| 0.0160| 0.0090 | 14. 0.0 | 7.0 |15 |35 |16.

Table 4: continued
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D3

QZ 6 xp TpOr 5stat 5uncor 5007’ 5e:vp 6p7‘oc 6tot
(GeV?) (%0) | (%) | (%) | (%) | (%) | (%)
80 0.5620| 0.0250| 0.0104 | 17. | 0.0 6.7 | 18. | 5.3 | 19.
80 0.5620| 0.0350| 0.0109 | 25. | 0.0 7.3 | 26. | 3.6 | 26.
200 | 0.0562| 0.0500| 0.0162 | 28. | 0.0 5.0 28. | 1.0 |28.
200 | 0.0562| 0.0750| 0.0288 | 37. | 0.0 55 |37. |23 | 37.
200 | 0.1780| 0.0160| 0.0145 | 20. | 0.0 58 |21. |13 |21.
200 | 0.1780| 0.0250| 0.0199 | 16. | 0.0 50 17. |19 |17.
200 | 0.1780| 0.0350| 0.0169 | 22. | 0.0 5.2 |123. |26 |23
200 | 0.1780| 0.0500| 0.0235 | 20. | 0.0 55|21 |26 |21.
200 | 0.1780| 0.0750| 0.0209 | 35. | 0.0 5.6 |35 |25 |36
200 | 0.5620| 0.0085| 0.0109 | 19. | 0.0 6.6 | 21. | 3.9 | 21.
200 | 0.5620| 0.0160| 0.0093 | 23. | 0.0 6.4 | 24. |19 | 24.
200 | 0.5620| 0.0250| 0.0074 | 27. | 0.0 6.7 | 28. | 49 | 29.
200 | 0.5620| 0.0350| 0.0158 | 33. | 0.0 6.7 | 34. | 2.4 | 34.
200 | 0.5620| 0.0500| 0.0151 | 29. | 0.0 54 129. |18 |29
200 | 0.5620| 0.0750| 0.0228 | 50. | 0.0 5.9 |50. | 3.2 |50.
Table 4: continued
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Fig. 2: Reduced diffractive cross sectiop 0,«D(3)(5, Q?, zp) for 0.09 <
function of Q? for different values of3 andz . The H1 ‘FPS HERA II' [2], H1 ‘FPS HERA
I’ [1], ZEUS ‘LPS 2’ [4] and ZEUS ‘LPS 1’ [3] data are presented’ he inner error bars
indicate the statistical uncertainties, the outer erraislshow the statistical and systematic
uncertainties added in quadrature. Normalisation uniteiég are not included in the error bars
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Fig. 3: Pull distributions for the individual data sets. Tioet mean square gives the root mean
square of the distributions.
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Fig. 4: Reduced diffractive cross sectiop o ® (3, Q2, z) for 0.09 < |¢| < 0.55 GeV? as

a function ofQ? for different values of3 atz = 0.05. The combined data are compared to
the H1 and ZEUS data input to the averaging procedure. Tioe lears indicate the statistical
and systematic uncertainties added in quadrature for fh& lmeasurements and the statistical,
systematic and procedural uncertainties added in quadraduthe combined points. Normali-
sation uncertainties are not included in the error bars efitldividual measurements, whereas
they are included in the error bars of the combined points.
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Fig. 5: HERA combined reduced diffractive cross sectigns>® (8,Q% xp) for 0.09 < |t| <
0.55 GeV? as a function ofp? for different values of3 andx . The error bars indicate the

statistical, systematic and procedural uncertaintiegddid quadrature. The normalisation un-
certainty is included.
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H1 and ZEUS ® HERA.

0.09<[t|<0.55 GeV

(’Y)\ R | L | R | 0 0 R | 1 R | R | 0 R | 0 R | 1 L | 1 0 0
ol p=0.0018 1 P=0.0056 B=0.018 1 P=0.056 B=0.18 B=0.56
- 0.025| Q=25 GeV’t + + + T3 .
o I Lh I'i.i * 0o %o PYS e o of 1 [
;o o +—+H——+—+—+—+— } H————+— — H—— } }
> L 5.1GeV? 1 I -i
0.025} ot s + + + .
3 1 ‘v'..T ° .o... ® ¢oee .i o o .j. 1 £ i
0 HH——+—H——+——+—+H—t+—t— -ttt
8.8 GeV? _ 1 ]
0.025 1 o IR 1 . -
s o © 000°° | ° ....“ L ° ° oom® ° .!
0 4———+H———— ey
15.3 GeV? ; ]
0.025} + v it + + -
s Geot | ....o' ® 0o ® e o3 )
0 ——— } } } } } } — } — } } } }
26.5 GeV? { - - -
0.025} + + oot it T4, -
| | ST T LA
0 ——— } } } } } } — } } —— } } }
46 GeV? - i ]
0.025} + + + il + -
I | i .‘.o! | .....s_ ° oty
0 HH——+—H—+——+—+H—+t+—t+—H—t—t—H——t—
80 GeV? i
0.025} + + + + + -
_ B $ st | -
0 4————H———— ey
200 GeV? } ]
0.025} + + + + + -
_ _ ) !iii{. .!!E{
O P | P | P | P | P | P | P | P | P | P | P | P | P | P | P | P | P | P |
10° 10% 10 102 10® 10% 10 102 10% 10% 10® 102
Xip

Fig. 6: HERA combined reduced diffractive cross sectignsi”® (3, @2, z) for 0.09 < |¢| <
0.55 GeV? as a function ofz» for different values of3 and Q2. The error bars indicate the
statistical, systematic and procedural uncertaintiegddia quadrature. The normalisation un-
certainty is included.
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