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Introduction
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Inclusive jet cross-section as a function of p; at different centre-of-mass energies /s from

various experiments. The used clustering algorithms, jet definitions, jet parameters and the used
rapidity regions vary among the measurements. Hence, only a qualitative comparison is possible.
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Inclusive jets

Inclusive jet cross-section at
/8§ =276 TeV
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ATLAS Inclusive Jet Cross Section
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data points are unfolded from detector effect; pQCD corrected for

non-perturbative effects; good agreement with theory over 8 orders of

magnitude
arXiv:1304.4739
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Inclusive jets
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Inclusive jet cross section. Total systematic
uncertalnty in the central rap|d|tv b|n

Relative uncertainty [%]

Relative uncertainty on p(y,pT) %]

Pavel Starovoitov (DESY)

z - i
ILdl ozcnb’ anti-k R=0.6 ATLAS 5 OS*M B E
T ]
40 G=276Tev  Iyl<0.3 18 o 8:7 [ Jersysomacunconamy
5 r [ Otners systematic uncertaintes ]
© 0.4 E!
'; Ep
Sozf '
2 f
0
-0.25_1_'_‘_\_‘__\_‘_“‘_‘_‘—\;
[ Tow -04- E
-40F oy " - L ]
F . JER — Unfolding .()_GZ—J'Lm:37 o BT TeV -
P Sl -0.8E 20tk ety 08 ATLAS,
30 40 10 2x10° 20 30 10?2 2x10° 10°
p, [GeV] p; [GeV]
20r —
15; I Ldt=0.20pb™ ATLAS E!
E (52276 Tev /527 Tev ] @ UES - jet energy scale
10f- antik, R=0.6 4 . )
E s E @ JER - jet energy resolution
5B E @ others — trigger, reconstruction jet selection efficiencies;
0| angular resolution; unfolding
-5 E
10C I Total E
_15; | JER — Unfolding é
[ —— JES ---- Others ]
-20C 1
30 40 100 2x10°
P, [GeV]

Inclusive jets DIS-2013

4/15



Jet energy scale and its uncertainty
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Jet calibration

Calorimeter jets.

(EM or LCW scale)

Inclusive jets

Six (+1 in forward bins) JES
components

Calorimeter response is the
dominating one with complex
correlation.

The others are independent and
100% correlated between bins

In-situ techniques confirm the
single particles based JES
uncertainty

same calibration is used in two
datasets = systematic
uncertainties are correlated
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Correlation of jet energy scale uncertainty

Phys.Rev. D86 (2012) 014022

@ In total 87 sources of correlated
o . systematic uncertainties (89 for
Lo - the jet measurement at
' V5 =276TeV)

@ JES uncertainty correlation is
described by 73 nuisance
parameters in the full (pr , 1)
phase space.

p; [GeV]

10° 2x10° 2505\/ .
PrlGeV] @ nuisance parameters are

correlated between 2.76 TeV and
C lation b T-bi ight) of th | i
cerairy o o N ot oo soaton o7 et 7 TeV datasets.

measurement for anti-kt jets with R=0.6 in the 7 Tev
dataset
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Inclusive jet cross section. Theory prediction (NLO)
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@ NLOJET++
@ default scale : ug = ur = Pt (¥i)
@ scale uncertainty : independent up/down

variations by a factor of 2 (excluding
g pE = 4(1/4)).

@ «s is taken from the corresponding PDF set
@ CT10, MSTW 2008, NNPDF 2.1 (100),

HERAPDF 1.5 and ABM 11 NLO (n; = 5) are
used for comparisons

@ the bin-wise ratio of cross sections with and

without hadronisation and the underlying
event

@ default tune : Pythia 6+AUET2B+CTEQ6L1
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Inclusive jets at /s = 2.76 TeV. ThEORY vs DATA

Luminosity uncertainty 2.7%(not shown)
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The measurement is consistent with all the theory predictions using different

PDF sets within their systematic uncertainties

Pavel Starovoitov (DESY)

Inclusive jets

DIS-2013

8/15



Inclusive jets at /s =
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Inclusive jets

2.76 TeV. POWHEG predictions

After input from ATLAS a new
version was released with
modified matching scale:
http://arxiv.org/abs/1303.3922

@ Revision 2169 : Using the
Powheg option
doublefsr=1

@ Origin is due to Powheg
Box 1.0 not including the
opposite pr ordering of
quark/gluon splitting
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]
I
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Inclusive jets at /s = 2.76 TeV. POWHEG vs DATA

Luminosity uncertainty 2.7%(not shown)

§ Ivl<03 J_of § 2F21<)y1<28 E ATLAS
5 15 - = E
Q E O 1.5 -
a M1 & E S E L dt=0.20 pb*
o T o IFe—aEseeso E :
1% 1 Q osE E \s=2.76 Tev
S E o} E E anti-k, R = 0.6
E 1.5F03<lyl<08 —: ,Z_. 25— 28<|y|<36 _§ Data with
B 1] s E— RS 4 —e— statistical
e ¥ 1 o s & N | 3 uncertainty
© ] @© - i = .
o [ ] @ 05 :_'—'——\_\j 3 Systematic
0.5F — E E I:l uncertainties
1.5:—0.85Iy|<1»2 —: 2F 36shl<44 NLO pQCD O
P E 15— 3 non-pert. corr.
e 1| E L 3 (CT10, u=p™)
——r ~ i E ! E POWHEG [ PYTHIA
05E = 0.5 3 = wneAUET2B
3 3 CT10, p=pBom
15f12sh<21 E 30 40 102 2x10? (CT10h= ")
M 3 p_ [GeV] POWHEG [ PYTHIA
- 4 T —&— tune Perugia 2011
= (CT10,k=p}")
E very good MC/DATA agreement

30 40 102 2x10°
p_[GeV]
The Perugia 2011 tune gives a consistently larger prediction than the default PYTHIA
tune AUET2B, which is generally in closer agreement with data. New POWHEG
version is used. Only statistical uncertainty is shown for POWHEG
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Inclusive jets ratio. ThEORY vs DATA

Luminosity uncertainty 4.3%(not shown)
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Very small experimental systematic uncertainties . The measured points are slightly
higher than the predictions in the central rapidity regions and are lower in the forward

rapidity regions. The deviation is more pronounced for the prediction using the
ABM 11
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Inclusive jets ratio. ThEORY vs DATA in x7 bins

Luminosity uncertainty 4.3%(not shown)
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Very small theory uncertainties . The experimental uncertainties cancel
partially.
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PDF fit

Jet cross sections at /s = 2.76 and /s = 7 TeVare fitted
simultaneously, together with HERA | data

HERAPDF-inspired ansatz @ consistent treatment of JES

Cu, systematics correlations between

— BUV —
xu(x) = Auyx=(1-x) two ATLAS jet datasets

x(1+ Ey,x?),

xdy(x) = AgxBv(1 — x)C, ° asi(nM.Z) = 01176 ATLAS
xU(x) = ApxPo(1-x)%, ° pynlet) = 4.5 Gevi{ )
- @ strange fraction fs = 0.31
xD(x) Apxo(1 = x)%, e starting scale Q2 = 1.9 GeV?
xg(x) = AgxP(1—x)% @ me=1.4GeV; mp = 4.75 GeV
—ApxB(1-x)% o @ =35Gev? (HERA)
ore U = Tunersas D — 3+ 5. Theparametrs A, anaa, aeneawsngne @ flEXiDIE form of gluon distribution

quark counting rule and A, using the momen
slope parameters, A and B, of U and d are set

e X3 s 0 with C = 25
In total 13 free parameters to describe the parton densities
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PDF constraints

@ The gluon momentum distribution tends to be harder after the inclusion of the jet

@ PDF sensitivity: different beam energies probe different x, @ for the same 7 and

rel. uncert.
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@ Very good fit quality is found for both radius parameters

@ Shifts of systematics are typically smaller than 0.5

@ very similar results for fits with R = 0.4 and R = 0.6 jets
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Inclusive jets

Q®=1.9GeV?
O HERAI fit
—— HERA+ATLAS jets R=0.6 fit
HERA+ATLAS jets 2.76 TeV R=0.6 fit
" HERA+ATLAS jets 7 TeV R=0.6 fit

| |

DIS-2013

> il

14/15



Conclusions

@ The measurement of inclusive jet cross-section at /s = 2.76 TeV
is performed as a function of the jet transverse momentum in bins
of jet rapidity

d?o(\/5=2.76 TeV) .

Ro(V/s=7 TeV)

@ The ratio of the inclusive cross-sections

measured

@ The measurements are compared to fixed-order NLO QCD
corrected for non-perturbative effects

@ The comparison to predictions from NLO matrix elements with
matched parton shower MC is done

@ An NLO pQCD analysis in the DGLAP formalism has been
performed
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Measurement compared to theory with the fitted PDF
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NLOQCD comparison with R=0.4

Ratio wrt NLO pQCD (CT10)
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PoWHEG comparison with R=0.4

Ratio wrt NLO pQCD (CT10)
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x7 comparison with R=0.4
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xT comparison with R=0.6

E <o

21s5ly|<28

I E
3Foas<yi<0s E 28<lyl<36
E 3F
2F E
Fo—e—o— e 2E )
=+ 2=
Fossyi<12 E 36<lyl<4d
3 )
F ey 2F !
Ls;o—_._r—o——0~4ﬁ_‘__=;%*§%5 Eo- |
F 1
i E E
Fiesyi<el 2x10” 10" 2x10?

b

.

il

2x107

voitov (DESY)

Inclusive jets

X

ATLAS

Ldt= ozopb'1

76TeV
_[2.76Tev]? le&
=TTV | OJTEV
anti-k, R =0.6
Data with
statistical
uncertainty

——

Systematic
uncertainties

NLO pQCD O

non-pert. corr.
(CT10, u=p]™)

[

DIS-2013

21/15



Powheg comparison at /s = 7 TeV
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Powheg comparison with ratios

py. pT) ratio wrt NLO pQCD (CT10)
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Powheg comparison with ratios

py. pT) ratio wrt NLO pQCD (CT10)
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Inclusive jet cross section. Theory prediction
(non-perturbative)
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Pavel Starovoitov (DESY)

@ the bin-wise ratio of cross sections
with and without hadronisation
and the underlying event

@ default tune :

Pythia 6+AUET2B+CTEQ6L1

@ various tunes are used to assign
systematic uncertainty

@ aratio of corrections at
V/s§=276TeV and /s =7 TeV is
calculated to correct p(y, pr)
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