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Introduction

Measurements of W and Z boson production at LHC provide:
* Important tests of perturbative QCD
* Information about PDFs for quarks inside the proton

* Important input to the background predictions from MC simulations
used in many analyses (SM and BSM)

- Constraint on p¥¥ spectrum — important for W-boson mass measurement

This talk will cover:

 pr distribution of Drell-Yan lepton pairs at 13 TeV
arXiv:1912.02844, submitted to Eur. Phys. J. C

* W and Z boson cross-sections at 2.76 TeV
Eur. Phys. J. C 79 (2019) 901

« Z + jets cross-section at 8 TeV
Eur. Phys. J. C 79 (2019) 847
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https://arxiv.org/abs/1912.02844
https://link.springer.com/article/10.1140/epjc/s10052-019-7399-7
https://link.springer.com/article/10.1140/epjc/s10052-019-7321-3

arXiv:1912.02844

pt of Drell-Yan lepton pairs at 13 TeV

* ee and uu final states

- Data: pp, /5 = 13 TeV, 2015 + 2016, L;,, = 36.1 fb~1

» Selections: Single lepton trigger,

Isolated leptons, pt > 27 GeV,
Ine| < 2.47, excluding 1.37 < |n,| < 1.52
|77u| <25, 66 < my <116 GeV_

Background:
Signal: _  EW, top, yy from MC
Powheg+Pythia8 | . Mmultijet — data-driven

* ¢, depends only on directions of two
leptons which are measured more
preC|ser than thelr momenta
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« Powheg+Pythia8 is effectively a computatlon at LO in a; for large values of p¥ and qbn

disagreement is expected
May 5, 2020
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https://arxiv.org/abs/1912.02844

arXiv:1912.02844

pt of Drell-Yan lepton pairs at 13 TeV

« Differential distributions are corrected for detector effects and bin-to-bin migrations using
an iterative Bayesian unfolding method in a fiducial volume:

pt > 27 GeV, |n;| < 2.5, 66 < my < 116 GeV

* Uncertainties for normalized unfolded results in the electron channel:

Linear Scale Logarithmic Scale
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s - Z/Iy*—ee (normalized) > - Z/y*—ee (normalized) .
% 1.6 Statlst NS 1.6— - =
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- Statistical uncertainties are dominant for both p¥ and bn
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- Systematics for high values of ¢, are significantly smaller if compared to systematics for

high values of p4

May 5, 2020

Victor Solovyev, Pheno 2020


https://arxiv.org/abs/1912.02844

arXiv:1912.02844

pt of Drell-Yan lepton pairs at 13 TeV

« Comparison of normalized cross-sections with different predictions

Linear Scale Logarithmic Scale ——w«
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Pythia8 — LO ME and parton shower with AZ tune (optimized for 7 TeV data)
Powheg+Pythia8 — NLO ME and parton shower with AZNLO tune (optimized for 7 TeV data)
Sherpa 2.2.1 — NLO ME for two partons in the final state and LO ME for up to four partons

RadISH — combines NNLO prediction of Z+jets production from NNLOJET with resummation
of log(my; /p¥) terms at N3LL accuracy
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arXiv:1912.02844

pt of Drell-Yan lepton pairs at 13 TeV

« Comparison of normalized cross-sections with different predictions
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Sherpa 2.2.1 based on merging of high-order, high-multiplicity ME — good agreement at high py
RadISH+NNLOJET NNLO+N3LL prediction agrees with data for full p¥ spectrum
Relative precision is better than 0.2% for p¥ < 30 GeV — crucial information to validate and tune

ATLAS e Data

Vs=13 TeV, 36.1 fb'! — Sherpav2.2.1
Powheg+Pythia8 (AZNLO tune)
—— Pythia8 (AZ-Tune)

x°/Nyo = 32/36

Pythia8 parton shower tuned to 7 TeV data describes 13 TeV data well at low p¥ and b

ll

MC generators and to model p¥ for the m;, measurement
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https://arxiv.org/abs/1912.02844

Eur. Phys. J. C 79 (2019) 901

W and Z cross-sections at 2.76 TeV

Data: pp, \/s = 2.76 TeV, 2013, (1) = 0.3, Lipt = 4.0 pb~?
Measured for W, W~ and Z bosons

Decay channels: W - lvand Z — ll, where | =e,u

Selections:

Single lepton trigger, Isolated leptons, EWISS > 25 GeV, mp > 40 GeV for W

pr > 20 GeV, |n] <24, 66 < my < 116 GeV for Z
excl. 1.37 < |n| < 1.52 for electrons

May 5, 2020
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https://link.springer.com/article/10.1140/epjc/s10052-019-7399-7

Eur. Phys. J. C 79 (2019) 901

W and Z cross-sections at 2.76 TeV

W-boson fiducial region | Z-boson fiducial region
« Measurements are performed at Born p§ > 20 GeV Py >20GeV
level within specific fiducial regions and In‘l < 2.4 n 1 <24
extrapolated to full phase space EF™ > 25 GeV 66 < me+¢- < 116 GeV
mt > 40 GeV
Value =+ stat. & syst. £ lumi. (£ extr.) Value =+ stat. &£ syst. & lumi. (£ extr.)
Wt — v W= — £y
ofid [pb] 1433 + 16 + 17 + 44 798 + 12 + 10 + 25
oot [pb] 2312 + 26 + 27 £ 72(£30) 1399 £ 21 + 17 £ 43(+21)
W — Ly a ®/O ATLAS/CMSW-—lv  seeees W (pp) CT14nnlo
o [pb] 2231 4 20 + 26 + 69 107 5 W0 ATLASICUS W Ty ) CTHmIo
w = - :jé ég,_:Av?,;Cm;\\/,\lﬁlv """""""" W* (pp) CT14nnlo
o—‘t/‘?t [pb] 3711 :l: 34 :t 43 :': 115(:t51) Tr : HW/0 DOW- (e/p)v LEEEEEN W’ (pp) CT14nnlo
Z >l S oL vuewee e -
6d M = @/0 PhenxWs(ele)y e e e 4
ofid [pb] 203.7+62+32+6.3 X F w0 Pren iy g
= - ar —(e'/e)v et e
ot [pb] 323.4 £9.8 £ 5.0 £ 10.0(%5.5) S e B
1= P ‘‘‘‘‘‘‘‘‘
+ Ratios of cross-sections have significantly F - a
reduced systematic uncertainties due to . e ATLAS
cancellation of correlated uncertainties: 107
Rw,z = 10.95 £ 0.35 (stat.) £ 0.10 (syst.); 4}45'] L . L
1 10
Ry+/w- = 1.797 £0.034 (stat.) % 0.009 (syst.). s [TeV]
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Eur. Phys. J. C 79 (2019) 901

W and Z cross-sections at 2.76 TeV

« Comparison of measured fiducial cross-sections and their ratios with predictions
from various PDF sets

ATLAS
Vs =2.76 TeV, 4.0 pb”

———
ATLAS
Vs =2.76 TeV, 4.0 pb

I Data * total uncertainty
Data + stat. uncertainty
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ofid /Gfld Gfld /Gfld
» Measurements and SM predictlons are mostly in good agreement
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Eur. Phys. J. C 79 (2019) 847

Z + jets cross-section at 8 TeV

Signal:
« Sherpa v1.4 norm. to NNLO — main sample
* Alpgen+Pythia6 norm. to NNLO — data compar.

 Data: pp, v/s = 8 TeV, 2012, Li,: = 19.9 fb~?
« Z — ee decay channel

+ Selections: Dielectron trigger, . Background:
PT |> 20 GeV, |n.| < 25-47 pr > 25GeV ||+ Top and EW — from MC
2)6(C<' 71713;67 2 |17’186 (?e\lf 2 njer] < 34 « Multijet, W+jets — data-driven

| ATLAS

[2] (%)) T T
@ q0f ATLAS © E—— i
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e 1 04 ] et T [S - ] et ] T
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8 ‘ =728 (ALreEuFY6 8 = 72388 (RIPGENpY
o : —ee o ee 6
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0 Single top o Single top
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1
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et et

« Measurements are performedj in six pjret bins in range from 25 to 1050 GeV as function of |y]-et|
» Reconstructed spectra are then corrected for detector effects using iterative Bayesian unfolding
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https://link.springer.com/article/10.1140/epjc/s10052-019-7321-3

Eur. Phys. J. C 79 (2019) 847

Z + jets cross-section at 8 TeV

. . . . iet .
Double-differential cross-section as function of |yjet| and p’Te is measured

= N ' | ~ T ' '
3 2000 25 Gev<p'<50 GeV 1ATLAS 3 400 GeV<p”'<1050 GeV ATLAS
8 2 S 1s=8 TeV, 19.9 fb” S 01 —{ Vs=8TeV, 19.91b"
= e +:z:_‘_ Z(—ee) + jets 5 7 Z(—ee) + jets
= e anti-k, R=0.4 = 005 ] anti-k, R=0.4
%o 1000 |~ e 8- 004 i
% 900 - 5> menali -+— Data % 0.03 - N —+— Data
o o
°© 388 . = E— ME+PS © 0.02f . 4 MELPS
500 — SHERPA 1.4 —- SHERPA 1.4
1 oF 4 - ALPGEN+PY6 001 — "= 4 ALPGEN+PY6
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a|c - v - o|c — A =
] Fe v ¥ . ¢ v v 8 = L =
uEﬁS B : I . ~+ SHERPA 2.2 gg e | - 1 SHERPA 2.2
= A A - - =
0.8 * —| Fixed-order QCD 0.5F = Fixed-order QCD
1.2; ; X kNP X kQED 1.23 E X kNP X kC)ED
olg = 3 CT14 PDF 9|§ = ; % 22777 3 CT14 PDF
Zlo = 7 Zlo =77 Z
= = — MCFM 6.8 0.8E— ' = — MCFM6.8
Ol - o — NNLOJET P 1.25 | | = — NNLOJET
© = © -
0.8F - 0-8_—.‘ =
0 05 1 15 P) 0 0.5 1 15 ) 2.5
1Y | 1y

jet

Sherpa 1.4: lower than data by 10% for pjTet < 200 GeV. Good agreement for higher py.

Alpgen+Pythia6: agrees with data for p; < 100 GeV. Exceeds data up to 20% for higher pjTet

jet

Sherpa 2.2: good agreement in all bins

MCFM (NLO): lower than data by 5-10%
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Summary
* pr distribution of Drell-Yan lepton pairs at 13 TeV

* Cross-sections differential in the transverse momentum of Z boson were
measured covering up to TeV-range

» Results provide crucial information to validate and tune MC event generators
and will constrain models of vector-boson production in future measurements
of the W boson mass

* W and Z boson cross-sections at 2.76 TeV

« Measured for W, W~ and Z bosons

* Measured cross-sections and cross-section ratios are in good agreement with
theoretical calculations based on NNLO QCD

« Z + jets cross-section at 8 TeV
* Double-differential cross-section was measured as a function of |yiet| and p’Tet

+ Good agreement with MC generator predictions and with NLO and NNLO
calculations was observed

May 5, 2020 Victor Solovyev, Pheno 2020 12
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Events / GeV

Data/Pred.

pt of Drell-Yan lepton pairs at 13 TeV

10°" aTLAS —e—Data 5 10°E ATLAS - —e—Data -
Vs=13 TeV, 36.1 fo BN 2y uu 2 o E_ Vs=13TeV, 36.1 fo”' BN 2y
10’ = NLO EW+Top, 17— |l c 10 #= NLO EW+Top, yy— |l
10° I Multijet Background f 108 I Multijet Background
10° g :ZZ
10 B 10°
10° 104
102 10°
- 102
10
1 .
; 8 105
E e
£ oosb
a —2 1 - —
10 10 1 ¢; () 10
Zly" — ee Zly = up
Two reconstructed leptons within fiducial volume 13649 239 18162641
Electroweak background (Z — v, WW,WZ, ZZ) | 40000 +2000 | 39000 + 2000
Photon-induced background 2900 + 140 4100 = 200
Top-quark background 38000 + 1900 | 45400 + 2200
Multijet background 8500 + 4900 1000 + 200
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pt of Drell-Yan lepton pairs at 13 TeV

* Production cross-sections are measured in the ofid _ Npata — Npig
fiducial volumes at Born and dressed levels Zly -t C,-L
Electron channel Muon channel
Born Dressed Born Dressed

C, 0.509 £0.005 0.522 +£0.005 | 0.685+0.011 0.702 +0.011

Trigger efficiencies +0.0004 + 0.0004

Identification & reconstruction efficiencies +0.0049 +0.0102

Isolation efficiencies +0.0009 +0.0029

Energy/momentum scale and resolution +0.0014 +0.0010

Pile-up +0.0011 +0.0019

Model uncertainties +0.0001 +0.0001
Channel Measured cross-section X B(Z /y* — ) | Predicted cross-section X B(Z /'y* — {l)

(value + stat. + syst. + lumi.) (value + PDF + ag + scale + intrinsic)

Zly" — ee 7383+02+ 7.7+15.5pb
Zly" — uu 731.7+02+11.3+15.3pb
2y — et 736.2£02+ 6.4+ 15.5pb 70310 *0 +4 +3 bb [STDM-2016-02]
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Uncertainty on 1/c dc/de(II)[%]

pt of Drell-Yan lepton pairs at 13 TeV

Linear Scale

Logarithmic Scale
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Uncertainty on 1/c do/dp_(IN[%]
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Uncertainty on 1/c do/d¢* [%)]
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pt of Drell-Yan lepton pairs at 13 TeV

« Differential distributions are corrected for detector effects using an iterative Bayesian
unfolding method with 4 iterations

« Two channels are combined using y? minimization, following the best linear unbiased
estimator prescription

—0.08———— Linear Scale — Logarithmic Scale 104 | | .
3 007k ATLAS =zl fg ,E ATLAS =zl
0% {5=13TeV, 36.1 b 2 see s 0 Es=13TeV,36.1 0" .
=o0.06[ v © 10 ZIy*—ee
S F . ¥ ZIypp L - Zy sup
goost =g = 10 S
20.04F - e
= “ 1 e
0.03F - o
= = 2 10" 2 -
0.02;— '“'“_“_ X /NdOf = 47/44 B X /NdOf = 32/36 "‘_“_-“-
c - 10 =
0.01_— — 3 -
- ! —_—
o :....|....|....|....|....|....B"H‘-‘-‘."-""‘-’%.ngn_m_u_vuvI 10 =
-_% 1.02 " ............. coefenec] T V. o e . - !
[ S W ST T . s Y I oo -
o 0. 9; =l o= ooy Y ff 1-v----v-uv-_+v-v-H=v'wvvmvvlv-v-v—v—-v-—vw*ﬂ"f"_y;ﬁ &
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pt of Drell-Yan lepton pairs at 13 TeV

« Differential distributions are corrected for detector effects using an iterative Bayesian
unfolding method in a fiducial volume: pk > 27 GeV, |n;| < 2.5,66 < my; < 116 GeV

—_
o

; 1 ATLAS e Data
& 1 EVs=13TeV, 36.1 fb" =&~ Sherpa v2.2.1
= 10 , £ NNLOjet
= 107 ~— NNLOjet + NLO EWK
S
~~
o)
S
O
~~
b
©
e
©
()
~
©)
=

20 30 40 102 2x10°

P} [GeV]

» The fixed-order NNLOjet prediction with and without NLO EW effects describes the data
well for high p¥
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Eur. Phys. J. C 79 (2019) 901

W and Z cross-sections at 2.76 TeV

W-boson fiducial region | Z-boson fiducial region
* Measurements are performed at 75 20 GeV 50 GaV
Born level within specific fiducial p} © IZ,I,_ ©
regions and extrapolated to full In"| <2.4 In" <24
phase space E’rrmss > 25 GeV 66 < me+p- < 116 GeV
mrt > 40 GeV
Value + stat. + syst. + lumi. (+ extr.) | Value + stat. + syst. + lumi. (+ extr.)
W+ — ¢ty W~ - (v
o [pb] 1433 £ 16+ 17 + 44 798 + 12 + 10 + 25
ow [pb] 2312 +£26+27 +72 (£30) 1399 +21 + 17 £ 43 (£21)
W — ly
o9 [pb] 2231+20+26+ 69
oot [pb] 3711 +34 £ 43 £ 115 (£51)
Z -
o4 [pb] 203.7£62+32% 6.3
a2 [pb] 323.4+9.8+5.0+10.0 (£5.5)

» Ratios of cross-sections have significantly reduced systematic uncertainties due to
cancellation of correlated uncertainties

Rwz = 10.

95 4 0.35 (stat.) & 0.10 (syst.);

Sensitive to:
«— s quark distribution

Ry+,w- = 1.797 £ 0.034 (stat.) & 0.009 (syst.). <« U and d valence quark distributions
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W and Z cross-sections at 2.76 TeV

« Comparison of predicted and measured cross-sections at different centre-of-mass

energies for pp and pp collisions

ATLAS / CMS W— Iv
ATLAS/CMSW = I'v
ATLAS/CMS W — I'v
®/O CDFW- (I/e)v
W/0 DOW- (e/n)v

® UATW-Iv

vV UA2W-ev
Phenix W*— (e*/e’)v
Phenix W*— (u*/pw)v
Star W"— (e'/e)v

®/0O
m/0O
A/A

W (pp) CT14nnlo
= W (pp) CT14nnlo
W~ (pp) CT14nnlo
LR EL RN W’ (pp) CT14nnlo

T IIIIIII

wnttt
=2
P .
P
P55

T T IIIIIII

.....
-----
““““““

\\\\\\

w -

- .

\\\\\\\\\\\\\

\\\\\
‘‘‘‘‘

-
-

------

- o
\\\\
- "
_____
- w

""""

ot
..

.
.
.
.
.

T T ]IIIII|

[

T TTTTIT

MR

1 10
\s [TeV]

sig
N W,Z

CW,Z ) Lint

fid .
OwW.Z—stv ot =

May 5, 2020

-8 L ® ATLAS Z/y* 51l weeeees Z/y* (pp) CT14nnlo
—_ O CMS Ziy*> i

Z/y* CT14nnlo
= = ®/O CDF Z/y*— eelppn T (pP)
T E B DO Zy*—>ee .3
* - ® UA1 Z/y*—ee
>~ - s
R‘ - O UM Ziysu e
o - YV UA2 Z/y*—ee
% L A Star Z/y*—ee Ler

S
Nyn-11— Lo
b 10 - .’
B ATLAS
1072
: 1 1 1 1 1 1 1 1 1 1 1
| |
1 10
\s [TeV]

tot

UW,Z—>£v,££

Victor Solovyev, Pheno 2020

o' x B(W,Z — £v, L)
sig
NW,Z

Aw.z - Cw.z - Lint

20



W and Z cross-sections at 2.76 TeV

0C/C[%] Wroety Woev Z-oee | Wouy Wouyv Z-ouu
Lepton trigger 0.14 0.13 < 0.01 1.07 1.07 0.03
Lepton reconstr. and ident. 2.31 2.33 4.55 0.30 0.32 0.62
Lepton isolation 0.71 0.71 1.41 0.51 0.51 1.01
Lepton scale and resolution 0.44 0.43 0.34 0.05 0.05 0.04
Recoil scale and resolution 0.25 0.20 - 0.22 0.22 -
PDF 0.22 0.29 0.11 0.11 0.20 0.06
MC statistical uncertainty 0.24 0.31 0.30 0.24 0.34 0.43
Total 2.5 2.5 4.8 1.3 1.3 1.3

Measurement | Observed | Background | Background | Background-subtracted

Channel candidates | (EW + top) (Multijet) data N;i,g

W+ — ety 3914 108 + 6 30+ 11 3776 £ 63 + 12

W™ - e v 2209 742 +3.3 30+ 11 2105 £47 £ 12

W* - utv 4365 152 +7 25+1.9 4210+ 66 + 7

W™ - u v 2460 108 + 4 25+1.9 2350 £50+£5

Z—ete 430 1.3+0.0 - 428.7 +20.7 £ 0.0

Z—> utu 646 1.6 £ 0.1 - 644.4 +25.4+0.1




W and Z cross-sections at 2.76 TeV

ATLAS
Vs =2.76 TeV, 4.0 pb™

I Data  total uncertainty
Data + stat. uncertainty

I
A ABMP16

v CT14nnlo

m NNPDF3.1

® MMHT14nnlo68CL
A ATLAS-epWZ12nnlo
OO HERAPDF2.0nnlo

(NNLO QCD |nner uncert PDF onIy)

1150 1200 1250 1300 1350 1400 1450 1500
f|d [pb]

Charge asymmetry:

ﬁd+ _ ﬁd
Ap = W W
+ + O'W_

= (0.285 £ 0.009(stat.) &= 0.002(syst.)

ATLAS
(s =2.76 TeV, 4.0 pb

I Data * total uncertainty
Data + stat. uncertainty

I

A ABMP16

v CT14nnlo

m NNPDF3.1

® MMHT14nnlo68CL

A ATLAS-epWZ12nnlo

0 HERAPDF2.0nnlo

(NNLO QCD, inner uncert.: PDF only)

1 1 L I 1 L 1 1 I 1 L Il 1 I Il 1 I 1 1 I 1

650 700 750 800 850
ol [pb]

Test of lepton universality:
Uéiyd+ +
Ry+ = ——%Y =0.985 4+ 0.023 (stat.) & 0.028 (syst.)

Oy -
Ry- = c% = 0.988 £ 0.030 (stat.) & 0.028 (syst.)

fid
Ry = TWoev — (0,986 +0.018 (stat.) £ 0.028 (syst.
UW—>[,L\)
Uﬁd +,—
Rz = —54— = 0.96 £ 0.06 (stat) =+ 0.05 (syst)
OZ—>utu-
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Z + jets cross-section at 8 TeV

Total number of jets

Pred./Data

Total number of jets

Pred./Data
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Relative uncertainty

Relative uncertainty

Z + jets cross-section at 8 TeV
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Relative uncertainty

Z + jets cross-section at 8 TeV
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Eur. Phys. J. C 79 (2019) 847

Z + jets cross-section at 8 TeV

. . . . iet .
* Double-differential cross-section as function of |yjet| and p’Te is measured
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» Sherpa 1.4: NLO ME for inclusive Z boson production and LO ME for up to five partons
» Alpgen+Pythia6: up to five partons in the final state at LO
» Sherpa 2.2: NLO ME for two partons in the final state and LO ME for up to four partons
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Z + jets cross-section at 8 TeV
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Z + jets cross-section at 8 TeV
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Z + jets cross-section at 8 TeV

* NLO predictions calculated with various PDF sets / Measured cross-sections

g]g 25 GoV <5 <50 GeV ; §1-g'lI5IOIGEeIVI<I;JI'<I1I0I0|G'e'v“IHHIUHI.” ATLAS
R L Eggﬂlmmmmmmmmmmmmmmm
é;é-Immmm*”mmm*"“'"'HIHI"'}I!' o4 b
0.7F 0:7:—IH:I::::IHHl:“:i““i::“i:“_:}NNPDF3.1
L I
d"'bé"'1""1é"'z"'é’é"'éiy"| o:"'(')!5""|1"'ils'"'é""zls'"'s;;"'

* NLO predictions with CT14, MMHT2014 and NNPDF PDF sets are in agreement within
corresponding PDF uncertainties


https://link.springer.com/article/10.1140/epjc/s10052-019-7321-3

Z + jets cross-section at 8 TeV

» Measured cross-sections / NLO predictions, calculated with various PDF sets
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« Differences between the cross-sections calculated at NLO accuracy with various PDF sets
are covered by the theoretical uncertainties



Z + jets cross-section at 8 TeV

» Measured cross-sections / NLO predictions, calculated with various PDF sets
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 Differences between the cross-sections calculated at NLO accuracy with various PDF sets
are covered by the theoretical uncertainties
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Theory/Data =

= 000

Z + jets cross-section at 8 TeV

easured cross-sections / NNLO predictions, calculated with various PDF sets
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« Differences between the cross-sections calculated at NNLO accuracy with various PDF sets
are covered by the theoretical uncertainties



Z + jets cross-section at 8 TeV

| X" range [GeV] | CTldnlo | CT14 | NNPDF3.1 | MMHT2014 | ABMP16
Pt > 25 GeV
25 < pr' <50 38.9 40.5 42.3 41.3 38.7
50 < pr' < 100 32.1 33.0 37.5 39.2 31.6
N 100 < p" < 200 26.4 27.8 31.0 31.7 27.8
T 200 < pr < 300 6.3 6.3 5.1 5.6 4.1
300 < p* < 400 2.9 3.0 2.9 3.1 2.5
400 < pf* < 1050 2.2 2.4 2.2 2.3 1.7
Xoorr 21.2 19.8 19.3 18.7 17.8
X /Mbins 129.9/63 | 132.6/63 140.0/63 141.9/63 | 124.3/63
2> 50 GeV
50 < pi" < 100 24.4 24.8 26.9 27.1 24.8
, 100 < p" < 200 24.4 24.6 26.6 27.7 22.7
Xuncorr | 200 < pif* < 300 4.4 4.2 4.4 4.7 3.4
300 < pr" < 400 2.7 2.8 3.0 3.1 2.5
400 < p’t* < 1050 3.6 4.0 3.8 3.9 2.9
Xeorr 6.5 47 43 5.1 41
X~ /Mbins 66.1/51 | 65.2/51 69.0/51 71.6/51 |  60.4/51
Pt > 100 GeV
100 < pi* < 200 24.8 25.0 25.9 26.6 22.4
N 200 < pr' < 300 3.2 3.3 4.1 4.4 3.3
11300 < pirt < 400 2.7 2.8 3.0 3.1 2.6
400 < p’* < 1050 3.4 3.8 3.6 3.6 3.3
Xeorr 4.9 37 2.7 41 23
X~ /Mbins 39.0/34 | 38.5/34 39.3/34 41.8/34 | 33.8/34

* Very good agreement is observed when using pjTet > 50 GeV bins

* Not so good agreement is observed when 25 < pjTet< 50 GeV bin is included in the global fit
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