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A QCD processes are dominatt_HCLHC is a jet factory
A Jet measurements @ LHC
A providea test ofpQCDn a previously unexplored energggion.
A CheckSM predictions at high energgales.
A Measureand understand the main background to many new physéesches
A ProvideO2yaAUNIAY(Ga 2y t5CQa

Sept. 2013
v T decays (N3LO)

as(Q) PDG 2013 Lattice QCD (NNLO)

a DIS jets (NLO)

03} 0 Heavy Quarkonia (NLO)

o e'¢ jets & shapes (res. NNLO)

® 7 pole fit (N3LO)

A Jetsat the LHC prObe the v pp—> jets (NLO)
highest energy transfers at 02|
which to determine the

strong coupling.
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Introduction ¢ " cmeasurements with jets
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LO diagram for
3-Jet production
3-Jet mass cross section
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Inclusive Jet cross section
ratios : Cancelation or
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uncertainties



CMS

Introduction ¢ " probes new physics
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A Any deviation in the running &f;probes toNew Physics

A Test for the appearance of nevoloredmatter at theTeV
region €g. newcoloredfermion at 500 GeV).
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S JetReconstruction &nergy Scale Calibration

A Anti-k; clustering algorithm: Infrared and collinear safe. neutral?
Used with R=0.5 and 0.7 for CMS and RafAd®0.6 for ATLAS. hadron }
A CMSParticle Flow Jets (PF Jet€justering of Particle Flow

candidates constructed by combining information from all :
sub-detector systems. :

A ATLAS Clustering ofCalorimeter Towersomposed oECAL
andHCAL energy deposits charged

hadrons
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CMS : : . .
h cfrom the inclusive jet cross section atTeV

. . : . —~10"F ‘ —— R —— 3
A Measurement is based on the 2011 inclusive jet%1 WF cMs  c o) 40
cross section af TeVpublishedby CMS PRD 9t fj;fb‘ﬁ et =
87,112002(2018 S e, MGRE0T T seemeEstany 4y
d°s o el i 5,
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S ameR=or T sz 1 A Notincluded in perturbative LO, NLO calculation
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80 h = @0
g 1oy ]
2 ]
8 ]
S 1.00 f=ereeerrminnans e I ...................... — e 1]
< 25102 10° : 0



CMS : : . .
h cfrom the inclusive jet cross section atTeV
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cms 5.01" (7 TeV) oue CMS arXiv1410.6765
§ 18:'— 1-55|Y|<é-0 I ‘ ‘ T ] Y ([ L A B B B
Z 16: anti-k, R=0.7 i b EE;’;N'-O E
\C—> =L * Data/NP/EW . i L Seco.nd-degree polynomial fit .
— - ——-CT1004(M,) = 0.112 - Min. value 1 2 R s ]
S 14l criomm-ots ] Construct 12 e :
9 . — —CT10 aS(MZ)=O.126-Max. value e i 10— —
zZ - — — L _
91.2; T Jl g _ 108 — -
g [[WIMHIHH*HHU. N : 106 =
£ Tjjrﬂq%t{jqio ) ;HMH 5 Includln_g all E ]
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107 2x10°  3x10? 10°
Jet P, (GeV)
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A Systematics

A PDF uncertainty repeat fit forPDF sets erroffellowing prescriptions of each set
eigenvectorsCT10, MSTW2008r replicas (NNPDF2.1)

A NP uncertainty: vary the nonrpertubativecorrection factor considering the haif the
spread of thehree MCcalculationsasuncertainty.

A Scale uncertainty repeatfit for different scale settings by varying independentlyQ

and>/Q from % to2, and get maximal deviation.
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h cfrom the inclusive jet cross section atTeV
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PDF sets used foextraction: CT10, MSTW2008, NNPDF2.1
Central fit : all rapidity bins wit T1GNLQ
Determination atNLO

T T I

as(M,)=0.1185 ° 0.0019exp)° 0.0028 PDF) ° 0.0004NP)° 9% (scald

A ResultusingMSTW2018 and NNPDF2.1 aragreement with centraCT10result
A Total uncertainty 3.5 to 5.%.
A Dominatedby missingprder terms 3 ;) >

ey, (o 0 RV Ni%;;f;m X/ Mot

114-196 | 136| 0.1172+%9%8 (,1106 +9-9032 20 6.2/19 _ _
196-300 | 226| 0.1180 §§; 0.1038 §E§§ 20 76/19 A Msrunning : Perform fit
300-468 | 345| 0.1194 100064 g 993 +0.0044 25 8.1/24 for separatep; bins
468-638 | 521| 0.1187 700067 0.0940 *003) 20 10.6/19 A Test consistency with
38-905 | 711| 0.1192 %974 00909 *50042 22 11.2/21 the h grunning

905-2116 |1007| 0.1176 5931 0.0866 *5.00%7 26 33.6/25
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h cdetermination byB.Malaesc& P.StarovoitodEPJC(2012) 72:2041

h cfrom the inclusive jet cross section atTeV
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3 e =i ™ -
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s :::LﬂJoEIt;:-‘*lx B E

Use two cone sizeR=0.4andR=0.6 10°E e sl E
10% 2x10? 10°

p, [GeV]

as(M,)=0.1151° 0.000%stat) ° 0.0047expsys) ° 0.0014 p, range

° 0.006( jet siz8 ° 9%%(scald

° 0.001Q(PDF eig) © 2999 (N

Total uncertainty8%o

P)

Observed differences when using different jet sizes!
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A Measurement byCMSof the double differential get cross section in g
andy, ., (CMS arXiv:1412.163&ccepted irePJL

me =(p, + p, + ps)
dm, dy, ., Ve =

n w

)

max

A Phase spaceletsp;>100 GeV, Two rapidity bing/|},,<1 and 1<y
A Scale choicer=>=m,/2

_CMSI . 5.0fb~" (7TeV)

A pQCHDs able to describe the-jet

| —— NLO x NP mass Ccross section over five

CMS arXiv:1412.1633
d20 ) dmsdymax [pb / GeV]
; o

P < 1 :
1072 | hy‘;""’r ‘— orders of magnitude and for-fet
el : Vimax = masses up to eV
10755 CT10-NLO
= Anti-k R =0.7
10*6 [ . . . L ]
500 1000 2000

ms [GeV] 11
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CMS arXiv:1412.1633

h cfrom the 3-jet masscross section at TeV

18 CMS 5.0fb~" (7 TeV) 18 CMS 5.0fb~" (7 TeV)
916-—+ Data / NP 1 916-—_*_ Data / NP ]
z | CT10-NLO, APDF CL68 | z | CT10-NLO, APDF CL68
1.4 | Anti-ks B =0.7, [y|max < 1 ’ 14 Antik R=07,1<Vlmax <2 ]
.o - oo -
ol.2r - ol.2
;1.0 CEIN.O
80'8 | 80'8 _ _
20.6 | —— MSTW2008-NLO + 20.6 | —— MSTW2008-NLO .
&0.4 [ — = - NNPDF2.1-NLO | S0.4] - = NNPDF2.1-NLO i

- - . HERAPDF1.5-NLO - - .- HERAPDF1.5-NLO :
021 ... ABM11-NLO i o ABM11-NLO i
o.oLb—— ' - o.oLb— '
500 1000 2000 500 1000 2000
ms [GeV] ms [GeV]

A Within uncertainties most PDF sets are able to desdifileedata.
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h .from the 3-jet mass cross section atTeV
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CMS 50fb (7TeV)
M ®16f" .
M = (Mz) 0127 —— Data/NP
= 614'_ as(Mz) =0.118 | . o
N o= | as(Mz) = 0112 . ///7 A Central fit : Two rapidity bins witB T16NLO
< %1-2 == = = i"’ A Determination atNLO
; £ 10 =——= _H; = = A Totaluncertainty4to 6 %
S ; 0.8 +++ H A Dominated bymissingorder terms 3 ;) >
) o | CTI0-NLO -
S o 0.6F Anti-kk R=0.7, |y|max < 1
O E I L L L 1 1 L ]

= 500 1000 2000
my [GeV]

as(M,)=0.1171° 0.0013exp)° 0.0024PDF)° 0.000§NP)° 29 (scald

ms3[GeV] (Q) [GeV] x?/naot as(Q) *(exp) +£(PDF) £(NP) =(scale)

F__D 664-794 361 4.5/3 01013 439927 400013 £0.0005  +39932
= 794-938 429 7.8/3 0.0933 £0.0022  £39%2  £0.0005  £5:9948
% 938-1098 504 0.6/3 0.0934 40.0021 £0.0014 £0.0005  +J-0032
o0 10981369 602 2.6/5 0.0902 +0.0016 +0.0016  £99995  40.0036
2 13692172 785 | 8.8/13 0.0885 Q90010 00017 40.0004  40-0038
<~ n 0.0019 0.0020 0.0034
21722602 1164 3.6/5 0.0848 £J9919 400920 4+0.0004 439931

26023270 1402 5.5/7 0.0807 49922 400028 400001 40993
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A The measurement by CMS 5 —~2, .
h— _ | [ = B e
_ U3z a(pp- n jets+X; n23)_
R - - —
32 GZ l°J(pp- n jets+X; n 2 2) N - &= as
f{”‘*’“‘ + )3*“ 4 +.......
VS <pT1,2>:% Z e B ~ai

A Phase spacetetp:>150 GeV, |y|<2.5.Scale choicez =>=+, >
A Advantages : Reducesperimental and other theoretical uncertainties

S
@ mg 0455 T T T T T T L L L IE
N 04 CMS - Data(int.Lumi. =507 3
(4p) F NLO & NPC =
~ 035 =TTV Ty <011 E
OF')' 0.3 i— anti-k; R=0.7 Scale uncertainty _i
8 0.25 i— PDF uncertainty é
O 02E =< A Calculations using the NNPDF2.1, MSTW2008,
= E and CT10 PDF sets are in agreement with the
% oSt E measured ratio B throughout the range of this
o g ' ‘ E measurement.
E E 1.1 =
0 T T S N 0 R
S o9 T =
SRRTS |
200 400 600 800 ~ 1000 1200 1400 14
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h cfrom 3/2 inclusive jet cross sections ratio { at 7TeV
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ON e .
§ o 0.2 ffgmfnev | | |4 E A LvJsing PDFs as extprnal iInput we can
= 018 anwkR=07 : - RS S NYM,)Y GNPDF2.PDF sét
S 016" oo - A Determination aNLO
2 21‘2“ | 0.106 M\ as(M,)=0.1148° 0.0014(exp)
F E ° 0.0018(PDF)° 0.0050(Theory)
o A §
U‘::; 0.08" J/ T e e ] A Total uncertainty.7 %
0 0.06 ,:;'/ T wmespomomeme — A Dominated by missingrder terms g2 () >
O 004500400 600 800 1000 1200 1400
{p,, ) (GeV)
h sRunning
(pT1.2) range 0 as(Mz) as(Q) No. of data %2/ Ngof
(GeV) (GeV) points
420-600 0.1147 £0.0061  0.0936 4 0.0041 6 4.4/5
600-800 0.11324£0.0050  0.0894 = 0.0031 5 5.9/4
800-1390 0.1170£0.0058  0.0889 = 0.0034 10 5.7/9
P.Kokkas, Univ. of loannina 15
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h cfrom 3/2 inclusive jet cross sections ratiiN,,) at 7TeV
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A The measurement bitlas: ?O_S'AftgsTeP\r/e"minaw

5. [ \s .
2 [ antik, jets, R=0.6 t

. ‘ B (’Q’ N h) # o _T'_Tﬂfqr ) ;

V7 (I’] ) , \ 0.4 _f'_T: & Data 2010 4 >

B (Q, Tm h) i NLO pQCD, PDF | n

0.2 = M“:'-':TW2t008NLOt and + O

. . __ =7-= gon pe; -COI'I’EC IOnS__ O

A Data: 2010 . R

A Phase spacget p>40 Ge\p,*2>60GeV|y|< 2.8 £ 12 EINN

o S 1 1 O

A Scale choicez,=>=p;; 5 {2
= ]

S 0.24F S — c . ] g

= & ATLAS 2010N,, 70 100 200 300 . 1000—
022 +— D@ inclusive jet 1 Py [GeV]

: D@ H_\ﬂ
0.214% H1 inclusive jet
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ATLAS CONF 2013 041

0.08 - ATLAS Preliminary
C = Coaal

018 [ Tﬂ e PDG 2012 world average |

0.16 *}.v @,(M,)= 01184 0.0007
N

0.14f NI

01 2 . "I‘;-.,_.

0.1; ﬁﬁ%ﬁ+ 4

10 10°

A Central fit : MSTW200NLO
A Determination atNLO

as(M,)=0.111"° 0.006exp.)
° 5o0s (scald
A Total uncertainty 615 %

A Dominated by missingrder terms $% () >
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Determination of? sfrom top-pair production cross section 4%
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A h . determination from the toppair production cross section in tialepton
channel. (7TeVCMSPhys.Rev.D85(2012) 11200y

A The toppair production is sensitive tmoe andh ¢
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Determination ofh sfrom top-pair production cross section 4%

CMS PLB 728 (2014) 496

CMS, Vs =7 TeV, L= 2.3 fo'; NNLO+NNLL forog; me'e =173.2+ 1.4 GeV A Central .I:It . NNPDF2 ':&INLO

| T T T I T T T | T T T | | ! T |
Default aS(mZ) of respective PDF set § % (Theory aﬂ\INLO+NNL)L

5 A Most precise measurement at
5 H 4 H .

ABMIT f ; Hadron collider total

CT10 | v H uncertainty 2.4 %.

HERAPDF1S P ¥ | A Large difference df swith

MSTW2008  H \ = ABM11 compared to the

O - intrinsic value.
NNPDF2.3 — V- L E
| | 1 1 I 1 | | 1

1 1 | 1 | | I 1 | | | 1 1 1 | EI 1 1
0.108 0.11 0.112 0.114 0.116 0.118 0.12 0.122
ocs(mz)

a5(M,)=0.1151° 3521 (exp)” 8595 (PDF) ° 0.0014m¢™)" 0.0008E,c)° 355% (scald
SO im e
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The running of ¢

— _I I T T I I I I T T T | I I I I T T | I ]
O — . . + T
~ 0-241 ) CMS incl. jets : ag(M,) =0.1185'°°
S  0.22F . CMS Ry, ]
ERN . CMS tt cross section .
0.2¢ f;S;] . CMS inclusive jets —
— v CMS 3-Jet mass .
0.18]| | =
o6 | Thl =
— A ]
— ml T
0.14¢ NP Incl. Jets —
— i =
0.12 T &%“Mass .
L TS ] _
0.1— . Doinclusive jets / ' S \, ]
— o DO angular correlation : ~
0.08— o Hi ttbar N -
— o ZEUS R, _
006 - | 2 | ]
10 107

3
Q (Gev)

No deviationfrom the predicted runningof " cis observed. i,



CMS
Summary

ST A LHC RUN:IAIready several
EPJ C67 1 (2010)
HZEUS NG CO et measurements of s;from 7 TeV
ﬁE‘éFs'.z‘;:s'eszezmmz) analysis.
Er‘xi‘(:‘%'h'%‘ﬁ?éé‘ '3014 11
ormes A Excellent precision reached for
DO et 10 o7 2009) hadron collider.
Doang. correl  oorz .
"E"é"j“é%“zﬁ‘ﬁt?z’gi"(’)"°" ()ATLAS incl. jets) A We haveeven thefirst NNLO
SBNF-2013.001 (2013) measurementdone ata hadron
E:’!’I‘l’fo;‘;l‘im”””’ collider.
Phys. Lett. B728 496 (2013) .
CMS S-detmass 14 A All new measurements are in
3;:;;;;5;?;(2014) agreement with previous

T T A B measurements with hadrons,

011 0.13 o1 34wy and with the word average
5z value.

A b runninghas been checkeal the 1 TeVregion, for first time No deviation
from the predicted runnings observed

A NNLO calculationare needed to make the next major step.
A New results at 7 & $eVare on the way. And more to come at T8V

P.Kokkas, Univ. of loannina 20
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Definition of the observables
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Inclusive Jetross section
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A Publications€CMS PRD 87,112002(201andarXiv1410.6765
A Observable Double differential inclusive jet cross section vs thepjetnd

y.
Q, p U [ DO'Y00wNAE G
—_—, - - flDOD O Qe €1 Qo w
M Qw 7 BN (¢3dd) Nes: Number of jets

A Jet Reconstruction antikt with size 0.7
A Selection: jet p;> 114GeV,
Fiverapidity bins: ly|<2.5 with binn|y[=0.5

P.Kokkas, Univ. of loannina 22



CMS :
3-Jet mass cross section
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A Publication CMSarXiv:1412.1633

A Observable Doubledifferential 3jet production cross section vs the
Invariant 3jet mass mand the maximum rapidity,,.,of the three jets with

the highest transverse momenta.

Q 0 0 7 DO'QQQ0QQE O ®
— : : 1D06GQEET QO
o Qw T o (¢3|lad ) N : Number of events

m2 =(p,+ p, + P, )

Yo = S9M(Max(ys, Yo, Y5 ) - IMin(ys, Yo, s )) Onax|yi)s | o), |vs)

Y2

A Jet Reconstruction anti-kt with size 0.7
A Selection: minimumjet p;=100GeV,
Tworapidity bins: | <1 and 1<y ,,,.82

P.Kokkas, Univ. of loannina 23



CMS

Ratios R, and N;,
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To I

To I

Publication CMSEur. Phys. J.C (2013)73:2604
Observable Ratio of inclusive 3 to-j&t cross section

Us d(pp- n jets+X; n2 3 +
_ 3:U(pp n Jews n ) VS <pT1’2>:pT12pT2

R =
32 g, G(pp- njets+X; n2 2)

2
Jet Reconstruction antikt with size 0.7

Selection: minimumjet pr=150 Ge\and two leading jely|<2.5

To I

To o

Conference NOt&TLASCONF 2013 041
Observable Ratio of inclusive 3 to-j&t cross section
B (o  701%)

6 7 (1 )B @ — 06 A0

Jet Reconstruction antikt with size 0.6
Selection: jet p>40 GeWp,*2®>60 Ge\and jet |y|<2.8

P.Kokkas, Univ. of loannina 24
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Other Spare Slides
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LHCc Phase Space
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A QCD processes are dominant @ LHC. Kinematic plane of process4Qs X
. . C\;lk E T IIIIIII| T IIIIIII| T IIIIIII| T IIIIIII| T IIIIIII| T IIIIIII| T IIIIIIf
LHC is a jet factory T80 0 actas ena e
c:“ [1 Atlas and CMS rapidity plateau
A Jet measurements at LHC are very 1070 =2 0 contralirva. gecs
important: CDF/D0 Central Jets
. . 105 = m
A They provide a test gdQCDin a J—— L H
previously unexplored energy 10°L e |
. . F ECDMS
region. Ahugenew phasespace is 1040 m sses
accessible atHC. = stac Mg

103%

A Check SM predictions at high e

energy scales. 07 W=Tocer e
A Measure and understand the main " NM
background to many new physics 1k ! . U]HI & 4
searches. af L :
0 b il ]
E v vl v v vl v vl

A Dete_rmine the strong coupling and I S A
test its running at high Q scales. X

At NEOARS O2yadNI AyGa 2y SPEQRPEENST (2007) 793
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e Electromagnetic Calorimeter (ECAL)

Return Yoke

Calorimeter

Muon Chambers

Hadronic Calorimeter (HCAL)

Pixels, Si strips

X p®¢p 1N (OQ$ mdr mu
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, OF0 ¢8 BIWVO('OQ)Xs b § T o "OXDwn
HCAL

, OI0 p ¢BHIVO(OQXS @ab

Muons

., N 7 x p% for lowp; muons

, | N x % for 1TeVmuons

CMS & ATLAS Detectors
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Tile calorimeters

\ \ - LAr hadronic end-cap and
forward calorimeters
Pixel detector
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CMS detector and Integrateduminosity

— Electromagnetic Calorimeter (ECAL)

> 4
£ HEPLAB

Return Yoke

CMS detectopseudorapiditycoverage:
A Tracking: | |<2.5

A CentralCalorimetry |' |<3

A ForwardCalorimetry 3<|' |<5

Calorimeter

Inner vacuum Tube

Tracker

Superconducting
Magnet

Muon Chambers CMS Integrated Luminosity, pp

Hadronic Calorimeter (HCAL)

Data included from 2010-03-30 11:21 to 2012-12-16 20:49 UTC

£ — 2011, 7TeV, 6.1 '
Very successful LHC operation and CMS ™ TR man
data recordingduring Run 1 £
A 7TeV(2010 & 2011)
A 8TeV(2012)

o : .
I N N I PGP SR L

. Date (UTC)
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CMS

A Infrared safety

A A jet algorithm is infrared safe if, for any
n-parton configuration, adding an infinitely

ébft radiation may cause
soft parton does not affect the result at all. merging of 2 jets

A Collinear safety e -

A A jet algorithm is collinear safe if, for any k‘{ -------
n-parton configuration, replacing any
masslesparton by an exactly collinear
pair ofmasslesgpartonsdoes not affect n Collinear safety
the result at all.

A Same jet algorithms for data and theoretical predictions.

A so thatperturbativecalculations can be compared to experiments.

A Detector independence.
A Not too sensitive to underlying event and pile up.

P.Kokkas, Univ. of loannina
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krand antrk;: Sequential Recombination Algorithmsé

83
£ HEPLAB

To To I

The algorithm first defines for eagirotojet its beam distance:dg =K;
and for each pair gbrotojetsi,j their relative distance :

mln(kﬂ,kt)DRJ whee DR,-Z:(M'Y;)ZJ“QF/])Z

with D a jetradiousresolution parameter being of the order of unity akg y; and
. i the transverse momentum, rapidity and azimuth of particleespectively.

In a second step, ifd; 2 dg phetojet i is defined as a jet and removed from
the list, otherwise the twa@rotojetsi andj combine into a single object.

kalgorithmis defined for n=2 anthvours clustering of lowp- protojets.
anti-k; algorithmis defined for n=2 andfavoursclustering of highp- protojets.
Both algorithms are infrared and collinear safe.

on | kyJets wen | antik; Jets

5
207
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Jet Energy Scale Calibration (CMS)

A For the jet energy scale calibration CMS adopted a Factorized approach.

Calibrated
Jet

Raw
=[x

A Offset© substruction” |

A Relative © derived from Djet Balance
A Absolute© derived from’

CMS DR2012006

JEC uncertainty [%]

—
CD

O = N W &~ O OO N o
TTT T[T 1T TI T T [T T T T[T I T [T TTT] 11T T TT 1T

CMSpreIImInary,L 4.9fb" |s=

Offset
Correction

(pile-up)

(" : the global energy density,

Relative
Correction

(vs')

Absolute
Correction

(Vspy)

Qadd  'QQ(p, balance and MPF)

7 TeV

lTotaI uncertalnty

- 7TeV

+ Extrapolation

= Jet flavor
- Time stability

Anti-k, R=0.5 PF

100 7500
p, (GeV)

Absolute scale
-+ Relative scale

B +Pile-up, NPV=8 ]

JEC uncertainty [%]

o o o

CcMS preliminar,r, L=19 fh‘

1.5 8 Ta"ql’

8 TeV

@ =

LN

P L3

[ R

20
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ITalaI unr:erlninly
Absolute scale

-+ Relative scale

= Extrapolation

= Pile-up, NPV=14

= Jet flavor (QCD)

« Time stability

Anti-k, R=0.5 PF

InI=0

My TRl Ay | Lhaheannnn

100 200

10002000
p. (GeV)
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CMS

Jet Energy Scale Calibration (CMS)

£ HEPLAB

Corrections derived using simulated events anditoc measurements with

dijet and photon+jet events.
Barrel Jet (| | <1.3

Forrelative corrections: \ i /)
A The dijet p; balance technique is employed
taking the barrel jet (|| <1.3 as reference '
) ) at any

and the other jet (probe jet) at anly ® / \

ProbeJet

Theabsolutejet energy response is measured using photgeisevents,
with two different methods:

A The MPF (missing Brojection fraction)
A And thep; balance

Both methods exploit the balance in the
transverse plane between the photon and
the recoiling jet.
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Ratio to NNPDF2.1

Inclusive Jet cross section
Comparison to theory (4eV)

University of Ioannina

HEPLAB
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7 TeV: Agreements observed between data and theory (using NNPDF2.1, CT10,
HERA1.SMSTW2008 and ABKM09 PDF sets) in all rapidity bins

P.Kokkas, Univ. of loannina
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CMS

PDF sets used by CMS

CMS: arXiv1410.6765

Table 1: The PDF sets used in comparisons to the data together with the evolution order (Evol.),
the corresponding number of active flavours Ny, the assumed masses M; and Mz of the top
quark and the Z boson, respectively, the default values of as(My), and the range in as(Mz)
variation available for fits. For CT10 the updated versions of 2012 are taken.

Base set Refs. Evol. Ny M;(GeV) Mz (GeV) as(Mz) as(Mz)range
ABM11 [17) NLO 5 180 91.174 0.1180 0.110-0.130
ABM11 NNLO 5 180 91.174 0.1134 0.104-0.120
CT10 [18] NLO <5 172 91.188 0.1180 0.112-0.127
CT10 [18] NNLO <5 172 91.188 0.1180 0.110-0.130
HERAPDF1.5 NLO <5 180 91.187 0.1176 0.114-0.122
HERAPDF1.5 [19] NNLO <5 180 91.187 0.1176 0.114-0.122
MSTW2008 [20,21] NLO <5 1010 91.1876 0.1202 0.110-0.130
MSTW2008 [20021] NNLO <5 101 91.1876 0.1171 0.107-0.127
NNPDEFE2.1 [22] NLO <6 175 91.2 0.1190 0.114-0.124
NNPDF2.1 NNLO <6 175 91.2 0.1190 0.114-0.124
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CMS h sfrom the inclusive jet cross section atTeV
NP corrections

University of Ioannina

CMS: arXiv1410.6765
NP corrections derived by Pythia6 (Z2), Herwig++(2.3) and Powheg+Pythia6 (Z2*, P11
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Ratio to NLO(CT10-NLO)
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h cfrom the inclusive jet cross section atTeV

Sensitivity plots (CTLHOILO)

CMS: arXiv1410.6765
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sfrom the inclusive jet cross section atTeV

Sensitivity plots(ABM11NLQO

CMS: arXiv1410.6765
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CMS h cfrom the inclusive jet cross section atTeV
Determination for each rapidity bin

CMS: arXiv1410.6765

Table 2: Determination of as(Mz) in bins of rapidity using the CT10-NLO PDF set. The last
row presents the result of a simultaneous fit in all rapidity bins.

ly| range Nol;;;ct?ta as(Mz) X2/ gof

ly| < 0.5 33 0.1189 +0.0024 (exp) + 0.0030 (PDF)  16.2/32
+0.0008 (NP) 090 (scale)

0.5<[y] <10 30 0.1182 £ 0.0024 (exp) + 0. 0029 (PDF) 25.4/29
+0.0008 (NP) 0900 (scale)

1.0<|y[<15 27 0.1165 = 0.0027 (exp) + 00024(PDF) 9.5/26
-+ 0.0008 (NP) 99033 (scale)

15<[y[ <20 24 0.1146 = 0.0035 (exp) + 0.0031 (PDF)  20.2/23
+0.0013 (NP) 099 (scale)

20< [y <25 19 0.1161 = 0.0045 (exp) + 0. 0054 (PDF) 12.6/18
+0.0015 (NP) 3903 (scale)

ly| < 2.5 133 0.1185+0.0019 (exp) iOOOZS(PDF) 104.1/132

+0.0004 (NP) 5993 (scale)
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sfrom the inclusive jet cross section atTeV
Determination forvarious PDF sets

CMS: arXiv1410.6765
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