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TOPICS TO BE COVERED

e QCD probes:

e Inclusive jets @ 8TeV [STDM-2015-01]

* Inclusive photons @ 13 TeV [arXiv:1701.06882] & di-photons @ 8TeV [STDM-2015-15]

e Kt splitting scales in Z events [STDM-2015-14]

e W & Z physics

e W,Z precision cross sections @ 7 TeV [arXiv:1612.03016]

e W mass measurement [arXiv:1701.07240]

e Vector Boson Fusion W production @ 8TeV [arXiv:1703.04362]

e Electroweak production of Zy @ 8 TeV [STDM-2015-21]


https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/STDM-2015-01/
https://arxiv.org/abs/1701.06882
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/STDM-2015-15/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/STDM-2015-14/
https://arxiv.org/abs/1612.03016
https://arxiv.org/abs/1701.07240
https://arxiv.org/abs/1703.04362
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/STDM-2015-21/

TOPICS TO BE COVER

»
W,

e QCD probes:

e Inclusive jets @ 8TeV [STDM-2015-01]

* Inclusive photons @ 13 TeV [arXiv:1701.06882] & di-photons @ 8TeV [STDM-2015-15]

e Kt splitting scales in Z events [STDM-2015-14]

e W & Z physics

e W,Z precision cross sections @ 7 TeV [arXiv:1612.03016]

e W mass measurement [arXiv:1701.07240]

MANY MORE PUBLIC RESULTS

AVAILABLE!

e Vector Boson Fusion W production @ 8TeV [arXiv:1703.04362]

e Electroweak production of Zy @ 8 TeV [STDM-2015-21]



https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/STDM-2015-01/
https://arxiv.org/abs/1701.06882
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/STDM-2015-15/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/STDM-2015-14/
https://arxiv.org/abs/1612.03016
https://arxiv.org/abs/1701.07240
https://arxiv.org/abs/1703.04362
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/STDM-2015-21/
https://twiki.cern.ch/twiki/bin/view/AtlasPublic/StandardModelPublicResults

Standard Model Production Cross Section Measurements Status: March 2017
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INCLUSIVE JET PRODUCTION @ 8 TEV

e \Why?
+

e Probes short distance QCD

e Sensitive to &, PDFs +++
Tt +++

detector measurement

e Measure anti-kt jets @ R =04, 0.6 -

N Events

e How?

e Correct for detector and non-perturbative
effects and compare to NLO predictions
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e PDF variations most impactful at low py in central n and high py at high n

e Scale variations also worsen agreement

e When correlations in systematic uncertainties are included, strong tensions exist

e Can be reduced when changing correlation model (e.g. decorrelating the JES & theory uncertainties)*

e Unclear if remaining disagreements are poor correlation models or missing higher order corrections!
8 *https://cds.cern.ch/record/2044941
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EASUREMENTS
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* colorless probe of short distance dynamics (parton radiation, resummation of QCD & EWK corrections) and
gluon density in proton

e Di-photon measurement important for modeling Higgs background



SINGLE PHOTON
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Name and type of computation

INCLUSIVE DIPHOTONS
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e Best overall agreement with Sherpa ( NLO + parton shower)

e Fixed order calculations show significant disagreements with data:
e However, Resbos accurate in phase-space dominated by infrared emissions

e Many more distributions in forthcoming paper
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SPLITTING SCALES IN Z
EVENTS

e Why?

e Study jet production at different resolution
scales

e Can be used to tune MC predictions,
understand jet production

e \What?

e Select events with Z bosons, reconstruct
tracks with pT > 400 MeV

2
. . d:; = min(p3 ., p.)x —'j,
e Measure production cross-section as a Y (‘DT’ pT»J) R2
function of k; algorithm step for R =0.4 and dp = p1;,
R=1.0

di = min(d;;, djp).
i.j

e Dataset: 20fb' @ 8 TeV
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SPLITTING SCALES IN Z
EVENTS

e Why?

e Study jet production at different resolution
scales

e Can be used to tune MC predictions,
understand jet production

e \What?

e Select events with Z bosons, reconstruct
tracks with pT > 400 MeV

d;;

I
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=
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-
<
—
X

e Measure production cross-section as a

function of k; algorithm step for R =0.4 and dip = P71
=10 di = min(d;j, dyp).
i.J

e Dataset: 20fb' @ 8 TeV
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SPLITTING SCALES IN Z
EVENTS

e Why?

e Study jet production at different resolution
scales

e Can be used to tune MC predictions,
understand jet production

e \What?

e Select events with Z bosons, reconstruct
tracks with pT > 400 MeV

. . d;;
e Measure production cross-section as a

function of k; algorithm step for R =0.4 and dip = P71
R=1.0

I
=
=)
—~~
A~
=
A~
-
<
—
X

dy = min(d;;, dp).
L]

e Dataset: 20fb' @ 8 TeV
12



SPLITTING SCALES IN Z
EVENTS

e Why?

e Study jet production at different resolution
scales

e Can be used to tune MC predictions,
understand jet production

e \What?

e Select events with Z bosons, reconstruct
tracks with pT > 400 MeV

AR?.
2 2 ij
e Measure production cross-section as a dij = min (pT"’pTaj) % R’
function of k; algorithm step for R =0.4 and dp = p1;,
R=1.0

e Dataset: 20fb' @ 8 TeV
12
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SPLITTING SCAL

‘ N 7 _ v E N T S E 1o ATLAS Preliminary
<10 _ Vs =8TeV,20.2 fb"
= 1 ™=_ Z-—e'e,R=04
-8||% 107" = -====

102k 4 Data (2012) -
e Compare to Sherpa (MEPS@NLO) & 10| MEPSONLO
E X
Powheg (NNLOPS): 107l
c 2 N
(@] -
oS 5
e Underestimate cross-section in 38
o
peak region, overestimate at low
scales
>
. ©)
e Sherpa matches at high scales. =
L
: b|§
e NNLOPS matches better at higher R ,,
_ 2L % Data (2012) TN 3
splitting steps L MEPS@NLO — =
10 - NNLOPS .
5. )
g% 1.5::\‘"
o[0 =
o 0.5 -
1 10 1

13



Standard Model Production Cross Section Measurements

1011
10°
10
104
103
10°

101

Status: March 2017

- A Ofotal (x2) o 4
O AQ inelastic ATLAS Prellmmary Theory
incl. Run1,2 +s5=7,8,13TeV LHC pp Vs =7 TeV
E- 0.1<pr<2TeV
: © BOE Data 45-49fb"
L dijets
0.3<mj<5TeV
E O
2 N LHC pp Vs =8 TeV
B prt > 25 GeV
- 2 AN  Data 20.3fb!
E >0
- LHC pp Vs = 13 TeV
pr > 125 GeV BB Data 0.08-14.8fb!
n o O oe e
- pr>100GeV nj>2n; > 1 t-chan ot
E O Tk 21 O & WY ww oetal
E O~ O o AS O
- nj>3y=2 Wt O
- o kN2 o WZ' A e
> B o w QA
- N 23 72N wz Hgngvvv
: o >3 7% A Wy
N n; > 47O s-chan P4
B n;>5 1k —AZ
- h nj>4 H-1T O i a)
= n; > 5108 Zy
C n;>6 n a
- ’ VBE m;;>500GeV
L n,>5
n>6 iy H—WW 4 o
E o o]
E n;= 7nJ 26 n A A
- n n H_)}/'}’ mﬂ>1TeV
E =y H—ZZ -4t w
N A WiW—
E Viz
PP Jets Y W YA VvV Yy H Vy ttwttZtty Wijj  Zjj ww Zyy Wyy Zyjj VVijj
R=0.4 EWK EWK Excl. EWK EWK
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W/Z PRECISION MEASUREME

> 4 >—<L-!('):'3'|""|""""I""l""l""l"
3 ‘P aTLAS ~+ Data :
- A NN total (stat) -
. S 350:— s_=7TeV, 4.6 fb ] Woe E
e \Why? Leptonic decays of EWK bosons 2 W oeT O et
S - ] W—:tv -
orovide a well-defined probe: G pso; W i
200- =
e proton structure (PDFs) 150/ _
. 100
e EWK lepton-universality " E
e NNLO QCD & NLO EWK calculations 40 50 60 70 80 90 100 110 120
my [GeV]
® \Nhat? > %l LI L L L L L U L L L N L B B B
8§ [ ATLAS + oaa
= 10°EE=7Tev, 461"
* Measure W&Z cross-section to e & 5 L FZoutw B Zy
LI>.| 10 [ tt + single top

[ Dpibosons

inclusively and differentially in charge, n, y = o

IIII[IIl I Illlllll

Illlllll 1 l[ll[lll 1 llllllll 1 llllllll L L1l

* Do PDF fits including these data & HERA data 10°
(s - to -light PDF ratios!) and measure |V 102

e Dataset: 4.6 @7 TeV

||||||||||I||| I|I
760 80 100 120 140

15 m,, [GeV]



CROSS-SECTION RATIOS

W*/W- cross-section ratios
well-reproduced by DYNNLO
+ various PDF models.

/ cross-section slightly higher
than most models, W/Z ratio
systematically lower than
predictions

1€

I I I 1
ATLAS

\s=7TeV, 4.6fb"
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stat. uncertainty

I total uncertainty
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RAPIDITY DEPENDENCE

< N L LA L A o 160 L L L B
0.3 ATLAS \s=7TeV,4.6fb — Qo _  ATLAS Z/,Y* ST 7]
028:_ ¢ Data ¥ _: £= 140_— \s=7TeV, 4.6 fo 66<m"<116GeV—:
. — % ABMi2 Q $_‘—$—‘—($—OA —6—._6_* b. >20 GeV 7
026_—#‘0“4 ¢ 7 _8 + #+°A¢+°A¢+°A¢+°A o, T/ o ]
" O HERAPDF2.0 ¥ g . 120~ "?W* Il < ~
0.24 — O JR14 # ] - W 7
L A MMHT2014 w ] 100 — * ~
0.22 [ Y% NNPDF3.0 ] B ‘%é@ 7
—  —}— Uncorr. uncertainty * 7 80 — —
0.2 :_ - Total uncertainty % _: B ® Data ﬁ 5
o B Lopion Asymmetry- o0 1 o -
0.16 = ‘ﬁ‘ Lepton Asymmetry__ - O HERAPDF2.0 a3 _:
L nﬁq Py, > 25 GeV ] 40 i L . i
14k P, > 25 GeV ] ~ A MMHT2014 o ]
O %* | nITI > 40 GeV | E 20 [ * NNPDF?'O - IJ?\:?rLosif: ;iclttj)cljed (£ 1.8%) *ﬁ&i
© E ! Tt = © — ':l::::I::::"' o
-o(—U' 1 05 - _.c_U' 1 05 - ;
Q o 1
2 gogsﬂﬁww STAT AT AT AT AT
§ § 0.5 1 15 2

e W+ - W- lepton asymmetry well-reproduced

e / production is under predicted at central rapidity
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W,

- CONSTRAINTS

Q%2 =1.9 GeV? ATLAS
MMHT14

Y o4
& CT14

=

OOOOOCTSE /
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0.8 %0%0% %% 0202000305070 0 v 4. ///,
. OOOOOTRRISOOOOOOEELN

2_ I 1 1 LI ll 1
- Q@%=1.9 GeV? ATLAS
1.8 %4 MMHT14 profiled
6

- oo CT14 profiled

(s+3)/(U+d)(x,Q?)
(s+3)/(T+d)(x,Q3%)
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X

i
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L

Profiling with ATLAS Data
e Can use ATLAS data to profile PDF uncertainties:

e Strange to light sea-quark ratio uncertainty reduced, Overall s-quark

uncertainties reduced
18



S-QUARK FRACTION & Vcs

T T I T T T I T T T I T T T | T T T

LR L L L L e
Q° = 1.9 GeV?, x=0.023 ATLAS ATLAS CKM fit
A ABM12 —k—
= NNPDF3.0 —=»— D KIlv =
e MMHT14 .
vCT14 ¥ = D, —>lv _
o ATLAS-epWZ12 —
© NNPDF1.2

ATLAS-epWZ16

exp uncertainty o ATLAS-epWZ16 —t—
I exp+mod+par uncertainty :‘u"tZ: ﬂﬂﬁiﬁ?.ﬂ%’, ?:tl;;)"'v
mexprmodeparsthy uncertainty, [ | [

0 02 04 06 08 1 12 14 08 08 09 09 1 1.05

I I\/CSI

e Previous ATLAS measurements indicated s-quark unsuppressed at low x

e HERA + ATLAS PDF fit —> extract s-quark fraction; confirm previous ATLAS

measurements

e Inclusive W xsec & lepton y distribution sensitive to |V

: do PDF fit

+0.006
-0.003

s

10 |Ves] = 0.969 + 0.013 (exp)

allowing |V to float
(mod) *G53 (par) 2505 (thy)



W MASS: WHY?

e \W mass intimately connected to EWSB mechanism:

TQ ! . .
= (1+Ar), TFuwnishere:
\/iG,U VWH, WAL, N P
" 1
: : nnnnnn "/’.\' AANN DR n’ﬁ
AR~ IR W w NS W e
W W -
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Events/ 0.5 GeV

Data / Pred.

W MASS: HOW WE

—>Miss

Pr

e Carefully measure pr, mr

e Requires O(%) knowledge of resolutions

e Need very accurate modeling of hadronic recoil

e Simultaneously fit e and p or and mr
distributions to signal templates to extract my

DO |T

= — (L +iir) . mr = \[2pLpIi(1 - cos Ag)

A Py

W — lv

X1OJ"' LI DL AL L L L L LR L AL L (L > X1.0.3 vvvvvvv LA R S B S S S S B L B
160= ATLAS ) -e-Data 32 ATLAS ‘e Data
140F- Vs=7TeV, 4.6 b WW-ev 1s=7TeV,4.1 b W v
120 [C1Background 3 @ [] Background
x2/dof = 36/39 - € x2/dof = 57/59
100 — [0)
4 @
I e e L L L L e g ey
1 02E y : s o4 OO T Y R
E N I T © 1.02
100 it ] g 1o gt l;l;l"L};;;;Ehﬂi{;:rﬂﬂjf L4 E
0. 99_ + I 3 ~ 0.99F 7T F OSSO, e JHUUOSL SOOI, SO SO SO A T
o - + msseanx ML s s wiims ]l RECOIL MODELING,
30 32 34 36 38 40 42 44 46 48 50 <DU 60 70 80 90 100 110 120
|
p; [GeV] WISl DETECTOR RESPONSE
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PUTTING

T ALL TOG

= TH

I | | I — B 1 1 1 I 1 1 1 1 I 1 1 I I 1 I 1 1 I 1 I 1 1 I 1 |
ATLAS ® m, % 80.51 ATLAS — m,, =80.370 £0.019 GeV__
an Stat. Uncertainty (.2. ) : - mt =172.84 £+ 0.70 GeV :
— Full Uncertainty E; - ----m,=125.09£0.24 GeV .
80.45 we 68/95% CL of m,,, and m, —
LEP Comb. @-80376+33 MeV B - d
Tevatron Comb. o-30387:£16 MeV 80.4— ]
LEP+Tevatron @-80385£15 MeV 80.35F ]
ATLAS @l I 803 w 68/95% CL of Electroweak ]
- Fit w/o m,,, and m, ]
Electroweak Fit 80356+8 MeV - (Eur. Phys. J. C 74 (2014) 3046)
| I | | | 80 25 B R R R R T R B R R TR R T T A T S S B ]

80320 80340 80360 80380 80400 804 ' 165 170 175 180 185
™ [MeV] m, [GeV]

SM prediction for m, assuming

SM prediction for m  vs m,

m,, = 125.09 + 0.24 GeV

: _ N
m, = 172.84 + 0.70 GeV assuming m_ =125.09 + 0.24 GeV

e Need more precise PDFs, improved predictions for Drell-Yann production to reduce uncertainties
further

e Large Z&W samples from 8 & 13 TeV available!22
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Standard Model Production Cross Section Measurements

Status: March 2017
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-AK W PRO

T
g
14
W=
g )
I
e Why?: Important probe of EWK .
ohysics but experimentally very ;
difficult to access g
* Higgs couplings, new phenomena, triple
gauge coupling (TGC)
e How?: Exploit rapidity gap structure
of events in order to enhance signal, %
constrain modeling from data 5

24
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DUCTION
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2
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|
ATLAS

Wijj signal region
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Bl EW Wi
I QCD Wijj
Top quarks
B Multijets
- Zjjand dibosons=
%% Uncertainty

| IIIII|,|,| | IIIIIIT | IIIIIII| | IIIIIII| |

S —— 25 25 X

QRRHRRRRIRRLRNS
IR IRRARHIRL

OO 07000020 2020 2020202020 2 %0 2 %0 %5
SRR

500 1000 1500 2000 2500 3000 3500 4000 4500 5000

M, [GeV]



INCLUSIVE & DIFF
MEASUREMENTS

LHC electroweak Xjj production measurements ATLAS

Stat. uncertainty . Total uncertainty Theory uncertainty

W

| | |

ATLAS EW Wijj ys=7 TeV
This paper (CERN-EP-2017-008)

ATLAS EW Wijj Vs=8 TeV
This paper (CERN-EP-2017-008)

CMS EW Wijj {s=8 TeV
JHEP 1611 (2016) 147

ATLAS EW Zjj Vs=8 TeV
JHEP 1404 (2014) 031

CMS EW Zjj ys=8 TeV
Eur.Phys.J. C75 (2015) 66

LHC EW Higgs Vs=8 TeV
JHEP 1608 (2016) 045

I N T R N B
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¢-B normalized to SM prediction
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INCLUSIVE & DIFFERENTIAL
MEASUREMENTS

LHC electroweak Xjj production measurements ATLAS
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=CTROWEAK Zy PRODUCTION
o

E
,,ALLLLL’I

e Why: Zy production is
sensitive to EWK boson self-

couplings: tests quartic gauge
couplings through vector

IR AP
IS
§

- N

boson scattering

= 250....|....|....|....| """""""" T ot
. o - ATLAS Prellmlnary —+—Data

. =
e What: 15 GeV Yy, lepton pair L -ZE:_:)Q}}SEVS ;
(e,u,v-QGC only ), two jets s F . rlets :
. . . o WZjj ]
with large invariant mass & i STotue. -
100 . ]
. Q. . B hR |
rapidity separation : Search Region |
¢ = n—1jj > :

o Dataset: 20 fb' @ 8 TeV Anii | =

o

i

e

©

a

005 1 15 2 25 3 35 4 45 5
Zy Centrality
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CFCTROWEAK Zy PRODUCTION

e Why: Zy production is
sensitive to EWK boson selt-
couplings: tests quartic gauge  #"mmiew
couplings through vector
boson scattering 201 )i

mj;> 500 GeV

VBFNLO

Data
stat
stat ® syst

e What: 15 GeV Yy, lepton pair

: : Z(1)ii ATLAS Preliminary
(e,IJ,V), two JetS Wlth |arge 150 < mj; < 500 GeV (528 TeV. 20.3 fo"
invariant mass & rapidity gap i IR

e Dataset: 20 fb' @ 8 TeV

0z, = 1.1£0.5 (stat) + 0.4 (syst) fb = 1.1 + 0.6 fb.
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-CTROWEAK Zy PRODUCTION

e Use high EtY to search for aQGG

T
1l

ATLAS Prellmlnary ; ggt&” EWK

Vs=8 TeV, 20.3 fbo™ Z(I"yjj QCD
Bl Z-+jets

Search Region ty

Bl WZj;

Tot. unc.

e > 250 GeV (ll); 150 GeV (vv)

Events / GeV
L 11 IIIII|

e Probe dim 8 operators of EFT
Lagrangian:

2 A 4 o) )\

+ 15

l ] al I e

T R ... iy

SO ook A,

~ A IRy

R TIIii i iNaaae

© TR e g R R TR R Ry

- R R TII i nmiy

S 2300 S SSNNNNNN ANNNNN NN NN iy

- NN

0 - \\\\\\\\\\ NN

e Set limits on form factors 50 100 150 200 250 300 350 400 450 500

(forthcoming publication) Fr (GeV]
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CONCLUSIONS

e Rich set of QCD & EWK measurements ongoing with 7, 8 and
13 TeV data

* |mprovements in PDFs; constraints on SM parameters, comparisons to
state-of-the-art calculations, first measurements of EWK processes!

e Based on precise understanding of detector, large and clean
W&Z datasets and solid theory for comparison.

 Expect many more measurements to come!
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NCLUSIVE JE
UNCERTAINTIES

e Detector related uncertainties are 5-45%

e Related primarily to jet energy scale (JES) and resolution (JER)

e Determined from MC simulations and in-situ measurements of jets + Z/
photons

e QCD uncertainties are comparable to detector uncertainties

e EWK corrections small except at high pr, small y
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INCLUSIVE PHOTON DETAILS

Phase-space region
Requirement on EZ, E” > 125 GeV
[solation requirement EX° <48+42-107 - EX [GeV]
Requirement on || n”] < 0.6 | 0.6 <|n”| <1.37 | 1.56 < || < 1.81 | 1.81 < |p”| < 2.37
Number of events 356 604 480 466 140 955 275483

e The calculations are pertormed using the MMHT2014
parameterisations of the proton PDFs and the BFG set Il of
parton-to-photon fragmentation functions at NLO.

e Parton level isolation in cone of 0.4 around photon applied to prediction

Uncertainties [pb]
v ID (-5.2,+54) | y ES+ER (-7.9,+8.4) Efrso Gap +0.3
EX° upp. lim. +0.6 y invert. var. | (=4.1,+3.5) | R"® (—6.2,+6.1)
[Leak. SHERPA +4.1 Unf. SHERPA +2.9 ET° MC -2.8
Hard and brem | (-1.0,+1.9) | Pile-up (—1.1,+1.3) | MC stat. +0.4
Trigger +1.1 Data stat. +0.4 Luminosity +8.4
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Theory/Data
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INCLUSIVE PHOTONS
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DIPHOTON MODELS

e DIPHOX: NLO with direct & fragmentation production as well as
quark loop contributions

e Resbos: NLO where fragmentation contributions based on a
combination of a sharp cutoft on the transverse isolation energy of
the final-state quark or gluon and a smooth cone isolation while
the first corrections to the gg-initiated process and resummation of
initial-state gluon radiation to NNLL accuracy are included.

e 2yNNLO: direct diphoton production at parton level w/NNLO
pQCD, but no fragmentation

e Uncertainties from renormalization & factorization scales, set to Myy
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DIPHOTON DISTRIBUTIONS
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W & Z CROSS-SECTION
UNCERTAINTIES

0ows O00w- 00z
(%] %] [%]
Trigger efficiency 0.08 0.07  0.05
Reconstruction efficiency 0.19  0.17  0.30
Isolation efficiency 0.10 009 0.15
Muon pr resolution 0.01 0.01 <0.01
Muon pt scale 0.18  0.17 0.03
ETS soft term scale 0.19 0.19 -
ET™ soft term resolution 0.10  0.09 -
Jet energy scale 0.09 0.12 -
Jet energy resolution 0.11 0.16 -
Signal modelling (matrix-element generator) 0.12  0.06 0.04

Signal modelling (parton shower and hadronization) 0.14  0.17  0.22

PDF 0.09 0.12  0.07
Boson pr 0.18 0.14 0.04
Multijet background 033 027 0.07
Electroweak+top background 0.19 024 0.02
Background statistical uncertainty 0.03 0.04 0.01
Unfolding statistical uncertainty 0.03 003 0.02
Data statistical uncertainty 0.04 0.04 0.08
Total experimental uncertainty 0.61 059 043
Luminosity 1.8
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PROFILING DETAILS

e Impact of new data on PDF estimate by profiling with:

- S B Ndata [O-?Xp — O'Eh(l Z] ’yeprj,exp Zk 71kbk th)]
X (bexpa bw) = Z

A2
i
Nexpsys Nthsys
+ ) Blapt Z b
Jj=1

2
2 ex th th
A = 61 sta¥ i Yot + (5i,unco'i )
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W MASS: RESULTS

my = 80370+ 7 (stat.) = 11 (exp. syst.) + 14 (mod. syst.) MeV
= 80370 + 19 MeV,

pLWs Iy T T T T T T T T T T, (Partial Comb.)
P W= Tv ATLAS - = Stat. Uncertainty
hWoly | ¥s=7TeV, 41461 — - o (Fll Comb)
My, W= T'v Stat. Uncertainty
my, W—-Tv P Full Uncertainty
my, W= [y | !
Y I — 5""J|f ____________________
mp Wl | T . e
pl, Wi v J|r °
m Wit | TToio- P ____._
me-p., W= I'v ———
m-pt, W—Iv —e———
mep 6 Wi v T e b1
80280 80300 80320 80340 80360 80380 80400 80420 80440 80460
myy [MeV]
Combined Value | Stat. Muon Elec. Recoil Bckg. QCD EW PDF Total | x2/dof
categories MeV] | Unc. Unc. Unc. Unc. Unc. Unc. Unc. Unc. Unc. | of Comb.
mT—pf}, W=, e 80349.8 9.0 0.0 14.7 3.3 6.1 8.3 5.1 9.0 229 12/11
mr-ps, WE, 1 80382.0 8.6 10.7 0.0 3.7 4.3 8.6 5.4 109  21.0 10/15
mr-p%, W, e-p | 80369.5 6.8 6.6 6.4 2.9 4.5 8.3 5.5 9.2 18.5 29/27
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EWK W PRODUCTION

qaf

q
4@ !

4

e \ector boson fusion production
important probe of EWK physics but

A Inclusive
. . . 1
experimentally very difficult to £ :
§ Forward-lepton/ i Forward-lepton
dCCeSsS % central-jet region: control region
ol IS I Nem =0
S| M0 1 N =0
* Higgs couplings, new phenomena, TGC T | ——— R
1
Central-jet i
. L validation region ! Signal region
e Exploit rapidity gap structure of — L Ve -
. h ’ | Nlce(g}:on =1 : Nl(z:)nton =1
events in order to enhance signal, |
. : I
constrain modeling from data Tot contrality
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EWK W SIGNAL REGION
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EWK W INCLUSIVE
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VBS Z GAMMA SELECTION

Objects Particle- (Parton-) Level Selection
Leptons pL > 25 GeV and || < 2.5
Dressed leptons, OS charge
Photon py > 15GeV, ”| < 2.37
Kinematic AR((,y) > 04
Photon Isolation EX° < 0.5 - EY (no isolation)
FSR cut Mee + Mepy > 182 GeV

mgee > 40 GeV
Particle Jets (Outgoing Partons) At least two jets (outgoing partons)

(j = jets) EP) > 30 GeV, |i®)] < 4.5
(p = outgoing quarks or gluons) AR(L, j(p)) > 0.3
AR(y. j(p)) > 0.4
Control Region (CR) 150 < mjjpp) < 500 GeV
Search Region (SR) mjjipp) > 500 GeV
aQGC Region mijipp) > 500 GeV

E?r' > 250 GeV
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