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Deep-inelastic ep scattering

Neutral current scattering (NC) HERA ep collider in Hamburg
ep - e'X
e'(k')
e(k)
p(p)

Kinematic variables

Data taking periods

Photon virtuality Inelasticity ﬂggﬁ :I ;ggg : 2883
Q*=—q*=—(k—k')? =ﬁ - Vs =300 or 319 GeV
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H1l Experiment at HERA

H1 multi-purpose detector

Asymmetric design
Trackers

« Silicon tracker,

« Jet chambers

« Proportional chambers
Calorimeters

« Liquid Argon sampling calorimeter

« SpaCal: scintillating fiber calorimeter
Superconducting solenoid, 1.15T
Muon detectors

High experimental precision
« Overconstrained system in NC DIS

« Electron measurement: 0.5 — 1% scale uncertainty Drawing of the
.10 H1 experiment
« Jet energy scale: 1%
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Jet production in DIS

e © e © i jet.

? 7 i

' ‘ - g |- e
pspﬁfv p EP e —

q .
p—y I s .. Z
Boson-gluon fusion QCD Compton
Jets in DIS measured in Breit frame
« ep -> 2Jets _ _ '
« Virtual boson collides 'head-on' with parton from proton
« Boson-gluon fusion dominant process 1= (0,0,0,-0)

QCD compton important only for high-p+ jets (high-x)

~ Jet measurement sensitive to a_and gluon density

S
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Inclusive jet cross sections by H1

Inclusive jet cross sections |
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Dijet cross section by H1

Dijet definitions

« <p;> greater than 5,7 or 8.5 GeV
o P;jetgreater4,5or7 GeV
« Asymmetric cuts on pett and pqiet2
« M, cut for two data sets

Dijet cross sections
. do/dQzd<p.>

+ 300 GeV, HERA-I & HERA-Il - i
\\ Eur.Phys.J.C67 (2010) 1

« low-Q2 and high-Qz2

Earlier studies

All inclusive jet and dijet
data have been employed

for o, extractions previously

‘-> Data and uncertainties
well-understood
->NNLO theory is new
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DIS jet production in NNLO

‘@m | |
‘00000000
Double-real Real-virtual Double-virtual
Antema PS reduggd PS
RRS g \ ~1112"% ~ ~
doynio = X({px}) d®3({px}) X [IM({pm})|° d®Pm({pm}) x T ({Pm})
N’ ~ ~~ ~ SN——
antenna reduced ME jet function
A bit of history Antenna subtraction

- 1973  asymptotic freedom of QCD « Cancellation of IR divergences
with local subtraction terms
« Construction of (local) counter terms

. - - « Move IR divergences across different
2016  NNLO corrections for DIS jets ohase space multiplicities

« 1993 NLO studies of DIS jet cross sections
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Scale dependence of NNLO cross sections

Inclusive jets Dijets
H1 HERA-Il phase space H1 HERA-II phase space
Simultaneous variation of u, and L. 201, D N
Do 7<PT<11GeV 1 7 <(P;) <11 GeV

v02+P$)
|
-

151

At lower scales
« Significant NNLO k-factors
« NNLO with reduced scale dependence _
« Inclusive jets with higher scale dependence 05

RIF

6/ 6 (NLO,u
o
I

than diiets e o i
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E [ ] —NNLO --NLO L0
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At higher scales
« NNLO with reduced scale dependence
« U-dependence very small
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a_-fit methodology

a, determined in X,-minimisation
« 0,(m,) is a free parameter to NNLO theory prediction o,

2 Gi -1 gj
= log —(Vexp + Vhaa + VPpr);; log —
X ; gai( p had PDF);; gg_

J
« NNLO theory is sensitive to a,(m,) " Hard ME's \
oo 00 _ (6™ (4
=) 2 / da fi(2, 1p)By (@, s HF) - Chad e S )
_ Ve ~
oA poFs 2L _ P
« d, dependence of PDF is accounted for by dos B
using H,=20GeV and applying DGLAP N

Perform fits to
« All inclusive jet data sets
« All dijet data sets

« All H1 jet data taken together (denoted as 'H1 jets)

(exclude HERA-I dijet data as correlations to inclusive jets are not known)
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Strong coupling in NNLO from jets

o, results from H1 jet data in NNLO

ag from individual data sets H1.a NNLOJET I L
« High experimental precision o
j ; H1 inclusive jets
« Scale uncertainty is largest (theory) error 300 GeV high-Q2 A
. i i 2 HERA- low-Q? —————
All fits with good t)( HERAL high-Q? -~
-> consistency of data HERA-I! low-Q2 — .t
HERA-II high-Q? ————
Main result H1 dijets
o Inclusive jets & dijets aOEORC;eIV'highégz ~
. -1 IOW- —
u>28GeV, 91 data points HERAII low-Q? —e—
N HERA-Il high-Q*  —+—e—+—
Ods(mz) = 0.1157 (20)cxp (6)had (3)PDF (2)PDFQS (3)PDFset (27)scalc
L y, Multiple data sets
o H1 inclusive jets (i>2m,) — e
« Moderate exp. precision H1 inclusive jets (i>z28Gev) ————
; i H1 dijets @>2m,) —
« Scale uncertainty dominates H1 dijets (.26 aev, o
« PDF uncertainties negligible H1 jets »zm) e
H1 jets (i>28cev) ————
. H1 jets (ji>42Gev) ———+
Smallest exp. uncertainty World N
o Fitto all data: Adg = (9)ey, oridaverageweee . Ty
0.11 0.12
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a. results as a function of scale factors

« Smooth results for studied scale variations
« U variation with more impact than u.

X2 values

« somewhat a 'technical parameter’
-> not intended to be a parabolas

« X2 values increase for large scale factors
-> large scale factors disvafored

0.13

0.12

o (mZ) from fit to H1 jets

X2/ Ny

0.8

0.11

H1 inclusive jets

Scale dependence of a_ fit

H1 dijets

2 NNLO total unc.
- T M=

L == MR variation
L M variation

— Scale variation a,-fit NNLO

" Hland NNLOJET

0.2 0.5 1 2 4

v 2 p?
LJ.H/F/ Q*+P7
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Scale choice for o fit

Study scales calculated from Q2 and p; H1 inclusive jets H1 dijets
| . . - - 5 . i T T T
o refers to: p-et or <p> g oraf fall\leNCLh((D)lce it 1 ]
E | Scale uncertainty
5 013° O NLO I ]
a, results and x2 values g 018 © % o ﬁ% o . O
i i ©° o [ o o
. Spread of results covered by scale uncertainty & %12t °© ? T + o
. . . . N - ®
« X2 values are similar for different choices E ottfg e P oo P, e ]
-> NNLO with small 'scale dependence' ® : °
010_ | | | | | | [ | | | | | |
. =133 1 =102
NLO matrix elements 25F T R
- O ]
« Large scale uncertainty oL I E
. 5 o
« Relevant dependence of result on scale choice < o ]
« Mainly larger x2 values than NNLO R OOF a 1oo o o]
. [ @ O o}
« Larger fluctuation of x2 values than NNLO 1 A T S
H1and NNLOJET ]
05 N| N|F le Ni ,,I._ le NI W| /|\ W| — | v\ N| c“|
o o wElE Y %o w gl e 3
- S 5 ol g oo & V‘:;I.‘“E:g
| NNLO with reduced scale dependence | g 6 ol g d g
o Scale choice (ué/F) Scale choice (u';/F)
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PDF is an external input to NNLO

0.13

H1 inclusive jets

Dependence on the PDF

H1 dijets

PDF selection o-fit NNL

calculation 2 + o, NNLO tota e
— - —NNPDF3.1
:E, - -- ABMP
PDF fitting groups differ = o012] T NiihAPDF20 1 |
. . g MMHT
« choice of input data sets, £
PDF parameterisations, model parameters, g | __1,»’-+"
fit methodology, etc... & oap o + .
« Though: _ _ ] ]
different PDFs appear to be quite consistent Mot = 133 Maor = 102
12+ —+ .
Choice of a, for PDF determination s |
« OPPF (M) important input parameter to PDF fit g | 1 1
« Small correlation with fitted results -
- - |'!1a|nd I.VN.LO.JE.Tl L o PRI BRI L
Our (ma’n) aS reSUIt 0.11 0.12 0.13 0.1 0.12 0.13
« almost independent on PDF assumptions g (m,) of PDF og°" (m,) of PDF
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H1anda NNLOJET ¢4 Hijetdata [EINNLO

H1 inclusive jets

1 1.5 5=300GeV high-Q?
Comparison of NNLO e s de b
- = - 05
redictions with data ‘=== |
p 1155558 wa  weeagmy vhewty it ]
o 05 i
s 1.5 H1HERA high- i
2 e R R
— 05¢ ]
All H1 jet cross section data compared to  © 15[ tineri oo i
NNLO predictions Nlonalans LB ol WW& o
° i i 1.5 [ H1 HERA-Il high-Q? ]
In"cluswe jets Al PR U P RN
« Dijets 05f T
6.1 9.0 11.3 15.6 191 212 283 304 424 56.6 106
i:L [GEV] (Axis and data points within a fi-range not to scale)
Overall good agreement
« NNLO describes all data very well
o : e H1anda NNLOJET H1 dijets ¥¢¢ Hiljetdata [INNLO
Aflst).ﬂ Jlﬁtlfled of course by good xz values 15 F 1 fosto 0o Hon G ﬂt..
05
_ 1.5 | H1 HERA-I low-Q?
Great success of pQCD I nowag®s #hytem Mty
zé 15 [ H1 HERA-II low-Q?
° 1r Sofssrton susngons & 5% Wy Mgty 4—%
0.5 | A J,+ T‘f
1.5 1 H1 HERA-II high-G? ]
" e . A #*;+
0.56_.1 9.0 11.3 15.6 191 212 283 304 424 56.6 106
il [GEV] (Axis and data points within a fi-range not to scale)
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Tests of running of strong coupling

Test running of strong coupling B i T mWorld average poory
. . .. o e H1 jets [NNLO)
« Perform fits to groups of data points at similar & (2g o H1 jets (ALO] giczm) N
scale
. . L L * JADE 3-jet rate [NNLO+NLLA+K]
« Assumes running to be valid within the limited ¢ ALEPH y, (Disssrtr, et al) INNLO]
. = OPAL y,, INNLO]
range covered by interval 015] GFitter BW fit wito |
o A” fltS have gOOd X2 ) + CMS inclusive jets 8TeV nLOj
Results | | | 0.10
« Consistency with expectation at all scales
« Scale uncertainty dominates at lower u ., 013
« Consistency of inclusive jets and dijets £ g-ﬁ =
3 A1
. . ) 040 v i
Most precise test in range 7 < u < 90 GeV | 6 10 30 100 300 1000

g [GeV]
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Alternative a_ fitting approach

'PDF+o_-fit
H1PDF2017
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Alternative a_ fitting approach: 'PDF+a -fit’

Simultaneous fit PDFs and a,

« PDFs are predominantly determined from H1

inclusive DIS data

=9,4,9

Perform H1 alone PDF fit: HIPDF2017

« Use (all) H1 inclusive DIS data

03 = Z fd$f.k($aPLF)fri,k(-T:ﬂRaﬂF) " Chad,i
gyl

. . . Data set @? domain Inclusive Dijets Normalised Normalised Stat. corr.
L Use (al |) H l norm al |Sed Jet CrOSS SeCtlon data [ref.] jets | inclusive jets dijets between samples
. GeV high-Q? v v - — -
-> 1529 data points mRtpy e v v : :
HERA-I [21] high-Q? v - v - -
) ) ) HERA-II [15] low-Q? v v v v v
Normalised jet cross sections HERAN [15.20  WehQ* (4 ‘ ‘
« Jet cross sections normalised to inclusive DIS
« Correlations of jets and inclusive DIS cancel
Data set Lepton NG Q? range NC cross CC cross Lepton beam
. [ref.] type (GeV] [CeV?) sections  sections  polarisation
PDF S are parameterl Sed as Combined low-Q? [64] et 301,319 (0.5) 12 — 150 v - -
Combined low-E, [64] et 225,252 (1.5) 12-90 v - -
94 — 97 [61] et 301 150 — 30 000 v v -
98 — 99 [62,63] e~ 319 150 — 30000 v v -
ggf(g;)LuO — ngng(]_ — (L')fc(]_ —|—ng’;—|—ng32) 99 00 [63] et 319 150 - 30000 v v -
HERA-IT [65] et 319 120 - 30 000 v v v
HERA-II [65] e 319 120 — 50 000 v v v
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xf

PDF+o _-fit - HIPDF2017 [nnLoj

Result for PDFs PDF+a -fit
« Set of PDFs determined with high precision « Using H1 jet data allows a precise
. Despite a, is a free parameter to the fit: determination of the gluon PDF and aj

precision is competitive with gloabl PDF fitters « x2/ndf ~ 1.01
e Gluon at lower x-values tends to be higher

-> nowadays: also favored by small-x
resummed PDFs

30 [ T ] - . i i
Gluon and singlet PDFs - 1.1 - — - Correlation of o, (m_) and gluon density
o5 — H1PDF2017 [NNLO] B - . - | [[JH1PDF2017 -- Fit without jet data
A 1 r NNPDF3.1
20 C - NNPDF3.1 (o, =0.114) ] E 0.9 o ' N L + +
15 e =20 Ge 12 i + S +%
- 1 © ‘_ ] o -
10 B 1 0 ' . - 3 - ‘t\ + “*+
: ] 8 : . T 2
5_ - o 1.0 58 = \/ > 77 ~.__.|+ +7
C ] i ] 68% C.L. of
0 LH|1 and NNLOJElT | 0.9 le‘l and NNLOJE‘T n_=20 GeV L H1an‘d NNLOJET Hlessian errors |
100 | T | L Ll B Fiis | i ) | I I 1 1 | 1 1
107 10°2 10 10 102 10 0.11 0.12
X X (xs(mz)
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Results

o, determined in PDF+a-fit

o, determinations in NNLO H1ana NNLOJET
as(mZ) = 0.1142 (11)cxp=had,PDF (Q)mod (2)par (26)503,10 ABM } ® |
) _ | o ) ABMP ——
« High experimental precision BBG ———
« Moderate theory uncertainty from NNLO JHFERAPDF2-0JetS (NLO) =
I & i
. NNPDF —e—
Companson N MMHT
« Higher precision than most of other Pre-average DIS pocts) ——e——
(comparable) determinations
-> PDF groups commonly determine exp. H1PDF2017 —e—
uncertainties (only) o H1Jets (@>2m,) e
-> We further estimate scale uncertainties H1Jets (i>28Gev) —
H1Jets (@ >42Gev) = .
« All H1 results consistent World
. . oria average ——
« Results competitive with world average ope® ... .
0.11 0.115 0.12
« All results from DIS data tend to be lower than 05 (M)

world average value

ICHEP2018, Seoul Daniel Britzger — a_(m,) in NNLO using H1 jets 20



Summary

All H1 jet data confronted with NNLO predictions
« NNLO provides improved description w.r.t. NLO
« Quantitative comparison of all data
« NNLO predictions studied in great detail

NNLO used for determination of a,(m,)
« ag-fit Ois(mz) = 0.1157 (20)cxp (6)had (3)PDF (2)PDFQH (3)PDFsot (27)scale

g GS+PDF'ﬁt as(mZ) — 01142 (11)exp=had,PDF (Q)mod (2)par (26)5(:3,10
« High experimental and theoretical precision

NNLO predictions for jets are used for PDF fits for the first time
« Successful determination of gluon-density and a,(m,) simultaneously

« Competitive precision of PDFs and a,(m,)
« H1IPDF2017 available at LHAPDF

Fruitful collaboration of theoreticians and experimentalists (H1 & NNLOJET)
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Study of total uncertainty

H1 jets

Scale uncertainties at various scales _[JExp. Uncertainty

S S 8 . ]
- Atlow-u: large scale uncertainties... - EP PR uncertainty, ]
« ... but also high sensitivity to a,(m,) 6 — g Scale uncertainty -
" [ Theory uncertainty 7
Fits imposing a cuton scale u 24
« Repeat q, fits: N~ 2
successively cut away data below u., E
g 0
Results _ _ - 5
« Scale uncertainty decreases with u_
« EXp. uncetainty increases with -4
H1 and A{NLOJET
- L L ‘
678 10 20 30 40

I, (GoV)

[Cut on u can balance between exp. and theoretical uncertainties at constant total precision )
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a_(m,) dependence of cross sections

. . L. Inclusive jets Dijets
Jet cross sections directly sensitive to o, H1 HERA-ll phase space  H1 HERA-l phase space
145 15<QP<22GeV® T  16<QP<22GeV®
| 7 <P <11 GeV 1 7<(P;)<11GeV
Z Z /dﬁ?fk 58 MF) o )(fﬁaﬂR;MF) * Chad _

n=1 k=g,q,q
Two a.-dependencies

[ 8f HardMES \/IIIIIIII:::::::
PDFs (n) 147 400 <Q? <700 GeV? T 400 < Q%< 700 GeV? 7
| 8as zk — o (#R) ($ MR,,UJF)‘ I 30 < P, < 50 GeV 1 3f)<(PT)<50GeV
i'mm - : —og(m,) =og(m)

T vary only (Xg(mz)
1 --varyonly ocg(mz) ..... j

Wmm
« PDF's with almost negligible sensitivity

0.8 *H1and NNLOJET T N

011 0115 012 0125 0.11 0.115 0.12 0.125

o (mz) Oy (mz)
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a_dependencies separately fitted

Fits to
« Inclusive jet and dijet data fitted together
« Fits performed for different PDFs

Fits with two free a, parameters

Resuits f(ad(mz)) ® gr(ag(mz)) - Chad

« Most sensitivity arises from matrix elements
« Best-fit a,-values in 's and ME's are consistent

« Anti-correlation between a.,°oF(m,) and o.r(m.)

0.14

0.13

N

~w 012

ol (m_) from fit

0.11

H1 jets

L

1
\¥]

/4 —NNPDF3.1 (o"=0.118)

. H‘ll and NNLL IOJE T 68% C.L.

I T T T T I T T T T T
Fits using
-------- NNPDF3.1 (afF=0.116)

---NNPDF3.1 (af""= 0.120)

0.11 0.12 0.13 0.14

ol (m,) from fit

S
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as(mz) values from H1 jet cross sections

Data Llcut as(mz) with uncertainties th tot x2/ngor

Inclusive jets

300 GeV high-Q? 2my, 0.1221 (31)exp (22)had (5)PDF (3)PDFa. (4)PDFset (36)scale (43)en (53)tot 6.5/15
HERA-I low-Q? 2my, 0.1093 (17)exp (8)had (5)PDF (5)PDFa, (T)PDFset (33)scale (35)n (39)tot 17.5/22
HERA-I higth2 2my 0.1136 (24)exp (9)}1dd (6)PDF (4)PDFOIE (4)PDFset (3].}5“11E (33)¢h (41)tot 14.7/‘23
HERA-II 10W—Q2 2my 0.1187 (IS)EXp (8)}1.5&1 (4)PDF (4)PDFQS (S)PDFset (45}5(;&19 (46)¢n (50)tot 29.6/40
HERA-II high-Q?  2m, 0.1121 (18)exp (Nnad (5)pDF (4)PDFay (2)PDFset (35)scale (30tn  (41)tot 42.5/29
Dijets

300 GeV high-Q? 2my, 0.1213 (39)exp (17)had (5)PDF (2)PDFa. (3)PDFset (31)scale  (35)th  (52)tot 13.6/15
HERA-I 10W—Q2 2myp 0.1101 (23)exp (S)hdd (S)PDF (4)13]3]_:‘6, (5 JPDFset (36}5(_‘319 (38)¢n (45)tot 10.4/20
HERA-II low-Q? 2my 0.1173 (14)exp (9 had (5)PDF (5)PDFaq (3)PDFset (44)scale (45)¢n (47)tot 17.4/41
HERA-II high-Q®  2m,  0.1089 (2)exp (Tad (5)PDE (3)pDFay ()PDFsct (Dacte (2T (ot 28.0/23
H1 inclusive jets 2my, 0.1132 (10)exp (5)had (4)PDF (4)PDFa. (2)PDFset (40)scale (40)tn  (42)tot 134.0/133
H1 inclusive jets 28 GeV  0.1152 (20)exp (6)had (2)PDF (2)PDFa. (3)PDFset (26)scale 27 (33)tot 44.1/60
H1 dijets 2my, 0.1148 (11)exp (6)nad (3)PDF (4)PDFa. (4)PDFset (40)scale (A)en  (42)tot 93.9/102
H1 dijets 28GeV  0.1147 (24)exp (5)had (3)PDF (2)PDFas (3)PDFset (24)scale (25)th (35)tot 30.8/43
H1 thS Zmb 0.1143 (9)exp (6)had (5)PDF (5)PDFQS (4)PDFset. (42)5ca|e (43)“1 (44)tot 195.0/199
H1 jets 28GeV  0.1157 (20)exp (6)had (3)PDF (2)PDFa. (3)PDFset (27)scale (28)tn (34)tot 63.2/90
H1 jets 42GeV  0.1168 (22)exp (T)had (2)PDF (2)PDFa, (5)PDFset (17)scale (2004 (30)tot 37.6/40
HI1PDF2017 [NNLO]  2m, 0.1142 (11)axp,NP,PDF (2)mod (2)par (26)scale (28)tot  1539.7/1516
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Data set VL L DIS kinematic Inclusive jets Dijets
[ref.] [GeV]  [ph™] range Njets = 2
300GeV 300 33 150 < Q%2 < 5000GeV? 7 < PX' < 50GeV Pf > 7GeV
[17] 02<y <06 8.5 < (Pr) < 35GeV
HERA-I 319 435 5 < Q? < 100 GeV? 5< Pl <8 GeV 5 < PF <50GeV
[23] 0.2 <y<0.7 5 < {Pr) < 80GeV
myo > 18 GeV
((Pr) > 7GeV)*
HERA-T 319 654 150 < Q2 < 15000GeV? 5 < PI¥ < 50GeV —~
[21] 02<y<07
HERA-IT 319 290 5.5 < Q% < 80GeV? 4.5 < P < 50GeV P > 4GeV
[15] 02<y<0.6 5 < {Pr) < 50GeV
HERA-II 319 351 150 < Q% < 15000GeV? 5 < PI' <50GeV  5< PI* < 50GeV
(15, 24] 0.2 <y<0.7 7 < {Pr) < 50 GeV

mys > 16 GeV

ICHEP2018, Seoul
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Inclusive jet cross sections
e low Q2. 4.5<P;<50 GeV
« high Q2: 5 <P; <50 GeV

Predictions
e NLO, aNNLO & NNLO

NLO

« Data well described within
uncertainties

aNNLO

« Somewhat improved shape description

NNLO

« Improved shape and normalisation
« Reduced scale uncertainties for larger
values of p,

Also measured _
« Normalised inclusive jet cross sections

Inclusive jet cross sections

Q
Z 18 22.QP<30GeV?

oloy,

5 7 10 20 30 5 7 10 20 30 57 10 20 30 57 10 20 30
Y [Gev) P [Gev] P [Gev] Pr' [GeV]
30< Q< 42 GeV? 60<Q2<80GeV? 7

terrg)

5 7 10 20 30
Py [GeV]

H1 Inclusive jets

$ H1HERA-I

H1 HERA-II

Eur. Phys. J. C75 (2015) 65

§ Systematic uncertainty

. NLO @ hadr. corr.
= NNLO & hadr. corr.

— aNNLO & hadr. corr.

7 10 20 30

5 7 10 20 30

5 7 10 20 30

5
P [GeV] P [GeV) P [Gev)

Q o Q

& 1B 1s0<cfczonGev: | F 1§ zo0<@i<270Gevd | F 18 270<Q%<400Geve ]

B 1% ° .

0.4f
0.2 , ‘ ,
6 10 20 3040 6 10 20 3040 6 10 20 3040
P [Gev] P [Gev] Pr' [Gev)
2 1.8f 2 {1 2138 4 218} 2 2
& | 400<0 <700Gev: | Z 18 700<q<s000Gev* | F 1 o 5000<CF< 15000 GeV:
® . B . s b ]

10 20 3040
P [Gev)

6 10 20 30 40
jet

Pr' [Gev]

6 10 20 3040
Pr [Gev)
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Ratio of dijet cross sections to NLO

Scale uncertainty
« So-called '7-point scale variation":
Vary u, and u, independently by factors of 2

and 0.5, but exclude variations in ‘opposite'
directions

Ratio to NLO prediction
« NLO give reasonable descriptions
within large scale uncertainties

« aNNLO improves shape
« aNNLO expected to improve
description at high <p;>

« NNLO improves shape dependence

« NNLO predictions have smaller scale
uncertainties than NLO at high-<p>

o/ Suo

G/ S0

10 20 30 40
(P,), [GeV]

o/ S0

16< Q%< 22 GeV?

G/ S0

20 30 40
(Pp), [GeV]

22 < P< 30 GeV?

20 3040
(P;), [GeV]

30< Q%< 42 GeV?

G/ Suo

10 20 30 40

(P), [GeV]

20 30 40

(P}, [GeV]
60 < Q%< 80 GeV?

10 20 30 40

(P.), [GeV]

20 30 40
(P, [GeV]

20 3040
(P;), [GeV]
H1 Dijets

¢ H1 HERA-II
A\ Systematic uncertainty
. NLO ® hadr. corr.
— aNNLO ® hadr. corr.

L NNLO ® hadr. corr.
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