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‘ Overview

Drell-Yan production:
= theoretically described at NNLO QCD and NLO

- 1t
EW % ? U;ic;rgrement ATLAS Preliminary
g 10" PP —> X et 075 o
- very high-statistics process at LHC — reach of 8 N
high experimental precision e
.5 10° PP = W e NNLO
= measurement that can be used to extract all the S L 0P — 21y i 5
. . . . s 10F : E
relevant information on calculation inputs, to = : 3
. . . = 10° - =
improve their precision = _—— M
o 4 . 10° - pp — It NLO+NNLL =
- largest DY uncertainties (on calculations from = o — —— B :
10" /N =
FEWZ and DYNNLO) E e =T e
100:_ ppEJWZ ’M' NNLO I _:
. . = NNLO =
= ~1.1% from scale variations E R S
4 6 8 10 12 14
= ~2.5% from PDFs — the measurements can help (s [TeV]
particularly in constraining these
In this talk:
= \W,Z precision measurements @ / TeV
- tt/Z ratios @ different /s
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Precision measurement and
interpretation of inclusive W', W™ and
/v producﬁwm cross sections wikth the
ATLAS debkector

Js=7 TeV, 4.6 fb’
http://inspirehep.net/record/1502620
submitted to EPJC



http://inspirehep.net/record/1502620

Amaljsi;s OVErView

x10°
- Looking at ~30M candidate W'’s, and ~3M § 700 v o = ‘_
candidate Z's (combining e and p channels) § zzz:wﬂ éwf :
400; __
= Fiducial selection: 300 :
- W: pi>25 GeV, [nY<2.5, p¥>25 GeV, m>40 GeV 200; -
- Z: p$>20 GeV, one lepton with |r'|2|<2.5, and another e :

|y
. . P . 40 50 60 70 80 90 100 110 120
one either in the same N range (CC-category), or in ™ [GoV]

the forward region: 2.5<|n£|<4.9 (CF)

N —
% 106_\ll‘\§7=-l-7l"‘resv 4.6 b %EZ;ZS;:‘) _
= Background ~8% in the W case, and <1% (~3%) g 10%2%% ié
in Z CC (CF) 10°; e
= mostly estimated from Monte Carlo, apart from QCD 10°
multijet, using data-driven techniques 107

1 1 1 1 1 1 1 | 1 1
60 80 100 120 140
M, [GeV]
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Measurement s%ra%@.gv

Measurement differential in:

? . o) T T o) L L EL L B T2
= |r] | — 10 b|n5, §-1200 ATLAS Simulation Tud - S 800 ATLAS Simulation Tud
- 1 : : 5 Powheg+Pythia 6, CT10 PDF 1 & 700F Powheg+Pythia 6, CTI0 PDF  []gs -
providing information on 2000t ne 1 B pg Ere -
: oo = 600 ]
different initial states 800 /u\ flied - coc /\ icd
- in 3 my, slices [46-66],  sw0 40¢
: 30C
[66-116], [116-150] GeV — bins 400 oo
of y,p: 0<|y,,|<2.4, extended to 200 - foc N
o e m—— g .
1.6<|y,,|<3.6 for CF channel 0, G, A Y
n ",
8 2 ATLASSsimuaton  maa | & 20CATLAS Simuaton  mda | & 22 ATLAS Simuaton  mad
Ey Powheg+Pythia 6, CT10 PDF ~ [Jull 2z 200t powheg+Pythia 6, CTIOPDF LU 4 > 2F powheg+Pythia 6, CT10 PDF ~ [1UT -
T 8Fzir46<m <66 Gev 0sS 3 % 180-z4*66<m <116 GeV 0SS 5 3 1852z 116<m <150 GeV gss 3
16 I .cg = © 160 Il Hcc E © 16 Bcc B
Ebb ] ) ]
14 ‘ - 140 14
12 120 1.2
1C 100 1
8 80 0.8
€ 60 0.6
4 /\ 40 0.4
s 4321012345 % 4732 1012 3 4 5 % 432 10 12 3 4 5
ATLA yII yII yII
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t Debtector—-level uncertainties

- The main experimental uncertainties come from the reconstruction efficiencies of the leptons, the W
signal modelling, and the data-driven QCD background estimate

- Very thorough and complex work to achieve dramatic uncertainty reduction (up to 60% for lepton
and missing energy, halved lumi unc), compared to previous W,Z cross section measurement with 7

TeV data by ATLAS (https://inspirehep.net/record/928289)

5UW+ 50'W_ 60'Z 50W+ 6UW— doz 5Uforward A
LM o O MR R
. . 1gger ernclienc . . . .
Irigger efficiency ———— i 0. 0L 0 00 Recgognstruction Zfﬁciency 012  0.12 0.20 0.13
‘ ReCQ:r{SiGArIECiGlOH efﬁc},en,cy_ i 0.19 , 0.17 i OL?’O Identification efficiency 0.09 0.09 0.16 _0.12
Isolation efficiency 0.10 0.09 0.15 " Forward identification efficiency S——= — 1.51
Muon pr resolution 0.01 0.01 <0.01 Isolation efficiency E— 0.03 - = 0.047
Muon pr scale 0.18 0.17 0.03 Charge misidentification 0.04 0.06 - -
E¥iss soft term scale 0.19 0.19 B Electron pr resolution 0.02 0.03 0.01 0.01
miss . Electron pr scale 0.22 0.18 0.08 0.12
Er™ soft term resolution 0.10 0.09 o Forward electron pr scale + resolution — — — 0.18
Jet energy scale 0.09 0.12 - ERiss soft term scale 0.14 0.13 — —
Jet energy resolution 0.11 0.16 - ERss 5oft term resolution 0.06 0.04 - -
Signal modelling (matrix-element generator) 0.12 0.06 0.04 Jet energy scale 0.04 0.02 - —
Signal modelling (parton shower and hadronization)  0.14 0.17 0.22 -Jet energy resolusion S |9 b NV T —— —
PDF 0.09 0.12 0.07 ! S?gnf‘l?},?d‘?umg (matrli—eleinentigenerator) 0.57 0.64 0.03 1.12
Signal modelling (parton shower and hadronization) 0.24 0.25 0.18 —
Bosonpr e 018014 0.04 PDF 0.10 012  0.09 0.06
Multijet background B 0.33 0.27 0.07 Boson pr , 022 019 00l 0.04
Electroweak-+top background 0.19 0.24  0.02 - Multijet background 0.55  0.72 0.03 0.05
Background statistical uncertainty 0.03 0.04 0.01 Electroweak+top background U109 0.02 014
Unfolding statistical uncertainty 0.03 0.03 0.02 gaf;klg;?undt S:‘atti‘stilca,l uncter.tatinty 88?, 882 <060014 82;
. L. . nroldaing statistical uncertainty . . . .
Data Statlsﬁlcal uncertamty. 0.04 0.04 0.08 Data statistical uncertainty 0.04 0.05 0.10 0.18
Total experimental uncertainty 0.61 0.59 0.43 Total experimental uncertainty 0.94 1.08 0.35 2.29
Luminosity 1.8 Luminosity 1.8
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https://inspirehep.net/record/928289

Lepton universality (% thclusive o measurement)

+|>1 05 T T | T T T T
? ATLAS
" \s=7TeV, 4.6fb"
==
\+.>
(¢))
1
gb
Il -
r.t; B
- Data

- B R, LEPe'e - W'W
- R, LEP+SLD 6'e 7
| O Standard Model

0.95

Lepton universality from fiducial
‘measurement in the e and p channels

\‘\

to cancellations of correlated
uncertainties

= Achieve very high precision, improving
orevious on-shell W results from LEP, due

- 1% precision on W, 0.5% precision on Z BR’s

| | |
0.95

Wt = ety 2939 + 1 (stat) & 28 (syst) & 53 (lumi)
R = ofid WT =ty 2948 £ 1 (stat) 4 21 (syst) £ 53 (lumi)
z2=97y* > ete ! OZiy — wiw W =Ty 2947 + 1 (stat) + 15 (syst) £ 53 (lumi) |
W~ —e v 1957 £ 1 (stat) £ 21 (syst) £ 35 (lumi)
W™ = u v 1964 £ 1 (stat) & 13 (syst) =+ 35 (lumi)
WS S U 1964 £ 1 (stat) £ 11 (syst) £ 35 (1
The combination of fiducial cross W= ew 4806 = 2(stat) = 40 Tsyst) = 88 (lumy)
W — pv 4912 + 1 (stat) £ 32 (syst) 4 88 (lumi)
sections allows to reach high Wl AT TStar) £ 26 5yt 88

precision in the measurement

| e—

ATLAS

EXPERIMENT

Jg{g—)ﬁv [pb]

g g%* ¢ [Pb]

S——
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Z/v* —ete”  502.74 0.5 (stat) £ 2.0 (syst) £ 9.0 (lumi)
Z/y* — ptpT 501.4 0.4 (stat) & 2.3 (syst) £ 9.0 (lumi)
Z/y =0 5022 £ 0.3 (stat) £ f*?*(s@ .0 (Tumi
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‘Comparihg fiducial o to theory

a L L '_1 | . . .
& [ATLAS ls=7Tev.4807 1 | Ratios even more powerful, since uncertainty made
. 52 ® Daa - .
. N smaller by large correlations
M EDE - 9» CTi4 n ) .
] 11 =W '/W well described
JR14
% oo g - W/Z consistently overpredicted by different pdfs —
(7 . . .
el e " could indicate that strangeness is enhanced
- %CLe"psearea | = compatible result in 13 TeV (Phys.Lett. B759 (2016) 601-621)
46 — EI stat @ syst uncertainty ]
o Fstlat®|systl®IL:miulncell'taintly | | | | | | | | | | | | | | | | | | |
046 048 05  0.52 ATLAS
Gfﬁd/y*—wﬂ' [nb] ° \s=7TeV, 461" S
— Data b
Very small uncertainty stat. uncertainty
, ' total uncertainty O
achieved — study « ABMI2
compatibility with pdfs, e o
with discrimination power o JR14 —
A MMHT2014
% NNPDF3.0 —f—i
| | | | | | | | | | | | | | | | | | | |
9.2 9.4 9.6 9.8 10  10.2
fid / O-fld o
ATLAS W= — v ' OZy* — Il
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https://inspirehep.net/record/1436497

‘Compariv\g fiducial o to theory

| 3 T | T T T | T
=

———
& [ATLAS ls=7Tev.4807 1 | Ratios even more powerful, since uncertainty made
. 521 e Dpana - .
|l B smaller by large correlations
‘! 3_205 - dh CTi4 n )
] 11 =W '/W well described
JR14
- e = W/Z consistently overpredicted by different pdfs —
(e . . .
481 s ’ could indicate that strangeness is enhanced
! %CLe"psearea : = compatible result in 13 TeV (Phys.Lett. B759 (2016) 601-621)
4.6 — EI stat ® syst uncertainty -1
o Fstlat®|systl®IL:miulnce||'taintly_ | - — — — C | | | | | _
046 048 05  0.52 ATLAS 1
O.Edly*_) - [nb] 13 TeV, 81 pb

— fid / fid
Ry =oy-/ 07

Very Sma” uncertamty | data = total uncertainty

data + stat. uncertainty

ABM12

CT14nnlo

NNPDF3.0
MMHT14nnlo68CL
ATLAS-epWZ12nnlo
HERAPDF2.0nnlo

achieved — study
compatibility with pdfs,
with discrimination power

1
L1

OO o m 4> —

| | | | | | | | | | | | | | | | | | | | |
94 9.6 0.8 10 10.2 104 106 10.8
fid fid
Oy e / 0y
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https://inspirehep.net/record/1436497

} Going differential

Digression on - W differential cross section shapes well described by
predictions, although some normalisation differences

combination .
~ channels combined with - Excellent description of W -W lepton charge

2 iy asymmetry vs |n,|

= Observed y,, dependence differences between data and
predictions for the Z, in the central rapidity measurements
(underestimate of up to 5%)

- very good compatibility
between e and p channels

E‘ : T T T T ‘ T T T : . . . . .
S 600 ATLAS Wy, - - No sensitivity to pdfs in forward region
£ . [(s=7TeV,46fb" ***W —eVe |
T 500¢f =W -1y, _ _ _ _
5 e ] 35 L LA o 160 T T T T T T
ke r Seo-__ . ] o B 1 a C * +
400F = S 3 & 50— ATLAS _ 1 & - ATLAS Z/Y — [ -
3005 e o] %:_ - Vs=7TeV, 461" 1 > 140— s=7TeV, 46fb1 66 <m, < 116 GeV —
- e 1l © ]
- ] o} 1 % +o¢¢+o¢¢+o¢ A, P, >20 GeV 7
200¢ E © 600 o — © 120 ’ + + +OA -q;éArﬁ Il <2.5 —
C ] 0 ] ~ B
100F ] Jf ++ ! i i ! % - Jo0l T B
. e e e b Ly I~ 7
§ 1.02F 13 550 - %_ 0 . - -
e B Lo = E
é‘ 0.98¢ ! E ~ e Data W' —1"v ] ~ e Data i 7
_ 2 ‘ ‘ ‘ ‘ o 500 T % ABMI12 p;,>25GeV 7 60— * ABm12 _
z Ot 0 0@ O ey @ Qo Ol s Lo ocT14 p,,>25GeV - <5 CT14 7
| — ‘ - O HERAPDF2.0 m; > 40 GeV ] 40— O HERAPDF2.0 =
0 0.5 1 1.5 2 h?|5 450 __ z ;\jARh;:T2014 —}— Uncorr. uncertainty __ N z :/IT\;I:TZOM —}— Uncorr. uncertainty ]
L [ Total uncertaint | B [ Total uncertaint "
¢ NNPDFIS.O Iuc:;?nSSif;e)a(clu}:ied (= 1.8%) - 20 __ ’ﬁ‘? NNPDF‘?'O Iu(:n?nosifyeeiclu);ed (= 1.8%) | tﬁﬁf
1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1
© e | T © = L S s s e
= N LG = % A
§095%°*++°*++°*++°*++ T +¢+ 5095?2&*@4&@ M’]‘r AR
2 0 0.5 1 2 0.5 1 15 2
= I'r]l = Iy”I
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L e - .
t Constraining pdfs
- Profile pdfs to test agreement with data from this measurement
= best match: ATLAS-epWZ12 (x?/ndf=113/159)

T T T T T III| T T T T LI
Q?=1.9 GeV? ATLAS

o~ 2
T T T T LI I| T T T T LI
2 _ 2
X 1.8F 4% MMHT14 - Q@?=1.9 GeV ATLAS

— 2
S r i
X 1.8 % MMHT14 profiled -
- o CT14 '? - & CT14 profiled 1
= 1.6¢ - 1.6
= S
$ 4 E v 1.4
~ [ ()
1.2} //// s 1.2
L /// 1
1:1:3:3?:?:?:&:::3.;.;.,/,/(///_/,,

00020202020 202020700 w12 % %2070 o LA
[ SR5QQREXRSAIADIRRELLRIIBIRED
0000200020 %0 %020 20 %0 %0 2020 20 2070 2% %0 %% %

SOOI RRRRESLRIEIDDSEE ] 0.8

0.6 OO R K e 0.6F
_x%gggggggﬁé&éé&é&&é&ggsﬁggggﬁgg T ]
0.4 RN 0.4F .
0'12(;'3 IIHH I1Ic|r2 IIHH 11 0.2:_3 - : 1
X 10 10 10
T T | T T T | T T T | T T T | T T T T T T | T T T | T T T
: : Q? = 1.9 GeV?, x=0.023 ATLAS
Data provide constraints on both | 7ous "
S = NNPDF3.0 —=—
central values and uncertainties, vl .
- v CT14 *
par’ucularly o ATLAS-epWZ12 .
ATLAS-epWZ16
exp uncertainty
(enhancement visible in W/Z ratio) | Mexp+modspar uncertainty
e)l(p+mocf+par+t,1y unc<|erta|ntyI | |

0 02 04 06 08 1 12 1.4
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§ QCD interpretation

Aimed at obtaining a new pdf set:

= combine with ep H1 and ZEUS data, new data add info on flavour composition of
qguark sea, and low-x valence quark distribution

S [ amas Q?=1.9 GeV? S o0.9F ATLas Q?=1.9 GeV? S [ amas Q?=1.9 GeV?
x 050 ATLAS-epWZ16 X F ATLAS-epWZ16 x 050 ATLAS-epWZ16
S i 5 0.8¢ R eXBa g, Une: @ s par+expsmod unc.
-g N = €XP UNCc. X F == €XP UNC. e i == €XpP unc.
0.4 o 0-75 0.41
- 0.6f i
0.5 0.3
0.4f i
E 0.2
0.3 C
0.2 0.1
0.1 C
o 1 senmr VY TS V1 S . —
10° 10 10" 10° 102 10" 10 102 10"
X X X
T T T T | T T T T T T T T | T T T T |
ATLAS CKM fit
Competitive "D —Klv —
t of IV, b Doty —
measurement O csl, OY
o ) [ (4 o NNPDF1-2
floating it freely in the fit
e B - o ATLAS-epWZ16 — e+
inner uncertainty: exp only
outer uncertainty: total
1 | 1 1 1 1

08 08 09 095 1 105

|V
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Measurements of top-quark pair
to Z-bosown cross-section ratios ak
/5213,%,7 TeV with the ATLAS
detector

JHEP 1702 (2017) 117



http://inspirehep.net/record/1502921

‘ Amaljsi;s OVerview

Ratios of Z fiducial and tt total cross sections at different sqrt s

fid fid fld to tot tot
9RZi/ZJ Z(lTeV)/ Z(jTeV)’ R l/tt] - tt(lTeV)/O-tt(]TeV)

tot/fid ,. tot fld
9RL“E/Z (lTeV) O-té)(LTeV)/ Z(iTeV)

tot/fld tot f d tot f d
tt/Z (/) [O-tt,?(LTeV)/ (llTeV)]/[O-tL?(]TeV)/ (l]TeV)]

stolen from M. Zinser DIS talk

- Take advantage of precision achieved with some
detector level systematic uncertainty cancellation to
extract information on s, m¢, PDFs

= particularly sensitive to g/q ratio
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https://indico.cern.ch/event/568360/contributions/2448694/attachments/1438940/2214119/DIS.pdf

t Measuremenks and F?r@.ciw%mv\s

= Using previously measured cross sections, and measure for the paper Gﬁzd @ 13 TeV

with 3.2 fb™!

= fiducial selection: p£>25 GeV, |n,|<2.5, 66<m,,/GeV<116
RS - used:
’7..? ‘3} = Z fiducial: DYNNLO(1.5) @ NNLO QCD, and FEWZ(3.1) @ NLO EW

2
VA, b’{
ey P
L L !
ral ;li I
f s | Pt
- ‘i“\ :
41 }

L~

- tt total: Top++(2.0) @ NNLO+NNLL

= uncertainties on the predicted ratios ranging between 0.2 and 2.5%

i
Vs [TeV] 13 8 7 13 8 7
Central value [pb| | 744 | 486 | 432 842 | 259 | 182
Uncertainties [%)]
+2.7 | 425 | +2.5 +2.6 | +3.9 | +4.4
PDF ~34 | —3.1 ~3.0 2.7 | =34 | —3.7
+0.9 | +1.0 | +1.0 +1.9 | +2.1 1+2.2
as —1.1 —0.8 —0.7 1.8 —2.1 2.1
+0.5 | +0.5 | +0.7 424 | 426 | +2.6
Scale ~0.8 —0.5 ~0.3 ~3.6 ~3.5 ~3.5
Intrinsic Z el e || NJA | N/JA | N/A
2.8 3.0 3.1
my N/A N/A N/A J—r2.7 t2.9 J—r3.0
130 | +2.8 | +2.9 15 16 16
Total —3.7 ~3.3 ~3.2 —6 —6 —6

ATLAS

EXPERIMENT
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Cross seckions and correlabion wmodel

g'o% ,  ATLAS |
o fid - tot o
o o7 PP =) ey st o (PP 1)
. B 8 TeV, 20.2 f9'1 T -3!5- 4 ABM12
Cross section measurements B00F" e 7TeV.48%" ] v cTia
I I = NNPDF3.0
H : - T e MMHT14
dominated by systematic s00f i T
. . . . . =5 i HERAPDF2.0
uncertainties (luminosity, beam | -+ |
° . : --data :
energy, signal modelling) - mowa I .
200 ¢ duncorrelated — A
- I o
£1.05
Q
-8' 1
2 0.95
00y 0 o 13 8 13 8
Source / Vs [TeV] 3 8 7|13 8 7 Is[TeV] /s [TeV]
Luminosity A B C|A B C
Beam energy A A A A A A
Muon (lepton) trigger A A A| A B B o o
Muon reconstruction/ID A B C|A D D Exp I oit uncertain ty
Muon isolation A A A B C D ) . .
Muon momentum scale A A A|A A A correlations in ratios, to
Electron trigger A A A A — —
Electron reconstruction/ID A B C|A D D
Electron isolation A A —| B C D reduce the effe Cts
Electron energy scale A A A A A A
Jet energy scale — — — | A B B
b-tagging — — — | A B B — . . .
Backeround 51 Same letter implies correlation
Signal modelling (incl. PDF) | A A A |B* B B | petween uncertainties in the same row
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Kabkio resulks

= tt cross section ratios @ different \/s show differences
due to different g distributions as a function of x

- tt/Z ratio at same com energy shows higher
precision of measurements than theory, showing
spread of results, due to different gluon densities
and ¢

- Large deviations in tt double ratio at 8 and 7 TeV,
not fully described by PDF effects

All other predictions in good
agreement with the data

ATLAS

EXPERIMENT

T T T I T T T T
ATLAS
7TeV, 4.6fb"
13 TeV, 3.2 b

I data = total uncertainty
| data = stat. = exp. uncertainty
| data = stat. uncertainty

A ABM12

v CT14

| NNPDF3.0

[ J MMHT14

O  ATLAS-epWZ12

[0 HERAPDF2.0

(NNLO QCD, inner uncert.: PDF only)
1 1 1 I 1 1

L L | 1 1
3 3.5 4

1 4t'? 1 1 1 1 5t It 1 1
(0] (0)
Ot13Tev) / Ot7Tev)

T I T T T T
ATLAS
8 TeV, 20.2 fb™

I data = total uncertainty
| data = stat. = exp. uncertainty
| data = stat. uncertainty
ABM12 — A
CT14
NNPDF3.0
MMHT14

OCcenm«»

HERAPDF2.0

ATLAS-epWZ12 —

W
—_—t—
—_——
D——

-2

NLO QCD, inner uncert.: PDF only)
1 1 1 1 1 1 1 I 1 1

of

[ TR T
3 0.35 0.4 0.45

1 I 1 1 1 1 I 1 1

N
(0] |

Oistev) ! Oz(8TeV)

LI S B
ATLAS
7 TeV, 4.6 fb”
8 TeV, 20.2 fb"
I data = total uncertainty
| data = stat. + exp. uncertainty
| data = stat. uncertainty
A ABM12
VvV CT14
| NNPDF3.0
[ ] MMHT14
O  ATLAS-epWZ12
[0 HERAPDF2.0

(NNLO (_I)CD, inner ulncert.: PDFlonIy)
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‘ PAs studies

a - T T torod oo '
S | ATLAS :
B [13TeV, 3.2 o I
800 n —
: N {  Best compatibility when profiling
: @ | : obtained with ATLAS-epWZ212
7501 —
: ] (x°=8.3/6), and HERAPDF2.0
L a2 | (X°=10/6)
. v CT14 ]
700+ : ITIITIIT—I?’I:?IO ¥ data = total uncertainty ]
L O ATLAS-epWZ12  data = stat. = exp. uncertainty
HERAPDF2.0 e data = stat. uncertainty i
| | | | | | | | | | | | | | | | | |
600 700 800 900
o9 [pb]

' ATLAS t "I ATLAS
N - 13TeV, 3.2fb:: - 13TeV, 3.2fb::
Profile ATLAS-epWZ12 [ ST 202 [ ST 202

- constrain light-quark sea
distribution function at x<0.02

xg(x,@%)/xg(x,Q%)
o
T

- constrain gluon distribution

095 GF=m3 A 095 QF=m
. | mm ATLAS-epWZ12 X | m ATLAS-epWZ12
fUﬂCthﬂ at x~0.1 - i ATLAS-epWZ12+t1+Z - - ATLAS-epWZ12+tH+Z
o.g_l 11 II 1 1 1 1 111 II \‘\\I‘ -1 -1 -r - - o.g_l 11 II 1 1 1 1 111 II
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‘ Conclusions

- Very precise DY measurements were performed by ATLAS, providing not only a
good test of the available higher order predictions, but also valuable information
on the proton structure

- enhanced strangeness is hinted by the data
= constraints of light and gluon fractions are found thanks to tt/Z ratios
= [V_ | has been measured with a very competitive uncertainty

- differential studies in W and Z rapidity have been compared to predictions

= Results available for both in HEP data (W,Z and tt/2)

- if used, need to treat correlations properly, for information, feel free to contact the ATLAS
SM conveners (atlas-phys-sm-conveners@cern.ch)

- Caveat: reaching this precision is a great challenge requiring a lot of work (and
time) - stay tuned for even more precise and more differential DY measurement in
the future!!

Thank you for your aktention!
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Measurements of top-quark pair
to Z-bosown cross-section ratios ak
/5213,%,7 TeV with the ATLAS
detector

JHEP 1702 (2017) 117



http://inspirehep.net/record/1502921
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Rabkios: Z{E)/ Z,(EZ;;)
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i Ratios:
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ATLAS
8 TeV, 20.2 fb

13 TeV, 3.2 b
7 data = total uncertainty
| data = stat. + exp. uncertainty
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EXPERIMENT

Double ratios: [HH(E)/Z(E)]/TH(E;)/Z(E;)]
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Correlation acw@fﬂf&d@.m%s

Z13TeV #13TeV Z8TeV #8TeV Z7T7TeV tt7TeV
Z 13 TeV 1.00 0.61 0.10 0.16 0.10 0.15
tt 13 TeV - 1.00 0.11 0.32 0.11 0.31
Z 8 TeV - - 1.00 0.68 0.10 0.14
tt 8 TeV - - - 1.00 0.15 0.54
77 TeV - - - - 1.00 0.62
tt’7 TeV - - - - - 1.00
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PAs studies
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