A review of projections
or VBS measurements

!,5.4._-} i

o A

The
University
Of
Sheffield.

European Research Council

Established by the European Co




ATLAS at the HL-LHC: What to expect?

= Upgrade during Long Shutdown 3 to prepare for HL-Lumi:
— prepare for increased pile-up and radiation
— maintain detector performance
- unlock physics potential

= Prospects updated (European Strategy for Particle Physics)

= Expected integrated luminosity: 3000 fb*

Substantial detector upgrades (see talk k. Potamianos, Tuesday 14.50): ba
— trigger: 10 kHz bandwidth:
— all-silicon tracker extends up to |n| = 4.0
— high granularity timing (2.4<|n| <4.0, 30 ps)

— extended coverage
—~ decreased trigger p_ thresholds

— suppression of pile-up
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> Collection of ATLAS+CMS prospects in HL-LHC Yellow report:
https:/icds.cern.chirecord/2651134 (2019)

* [1] The W+W- scattering cross section (ATL-PHYS-PUB-2018-052)
* [2] VBS in WZ (fully leptonic) (ATL-PHYS-PUB-2018-023)

* [3] Electroweak vector boson scattering in the
WW/WZ - {vqq final state (ATL-PHYS-PUB-2018-022)

> ECFA HL-LHC (2016/17)

* [4] Studies on the impact of an extended Inner Detector tracker and a forward muon tagger
on WxW<= scattering in pp collisions (ATL-PHYS-PUB-2017-023)

* [5] Measurement prospects for VBF H-WW® - evuv (ATL-PHYS-PUB-2016-018)

* [6] Prospective results for vector-boson fusion-mediated Higgs-boson searches in the four
lepton final state at the High Luminosity Large Hadron Collider (ATL-PHYS-PUB-2016-008)

> Snowmass on the Mississippi (2013)

* [7] Studies of Vector Boson Scattering And Triboson Production with an Upgraded ATLAS
Detector at a High-Luminosity LHC (ATL-PHYS-PUB-2013-006)

> European Strategy for Particle Physics (2012)

* [8] Studies of Vector Boson Scattering with an Upgraded ATLAS Detector (ATL-PHYS-
PUB-2012-005)
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https://cds.cern.ch/record/2651134

WW production (dilepton channel) [1,4,7,8]

= Same-sigh WW is one of the most studied process for HL-LHC
because of its sensitivity to longitudinal scattering amplitude of VV

WWij EWK with scattering topology WWjj EWK without scattering topology

— small signal with large backgrounds woow .
. h 7
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= Two recent results (vs = 14 TeV) with focus on:
— comparison of detector scenarios
— extraction of longitudinal compoment
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WW: Detector study (dilepton channel) [4]

= Scenarios considering improvements from new ITK tracking detector):

Applied range for Lepton
jet vertex requirement range
No forward tracking 1Djet] < 2.5 el < 2.7
Forward tracking for jets only |7je] < 3.8 el < 2.7
Forward tracking for jets and electrons |7jee] < 3.8 Inel < 4.0, |l <27
Forward tracking for jets, electrons and muons |7jer] < 3.8 7e,ul <4.0

= Selection (based on 8 TeV)

—

- m(£t)>20 GeV, A(m_,m,)>10 GeV

—

—

—

—

—

2 leptons (p,>25 GeV)

E s> 40 GeV
jet separation An(j,)) > 2.4

jet p. > 30 GeV (70 GeV w/o vix tag) v /

m;, > 500 GeV
no additional low-p_ leptons
lepton centrality T >0

Leptons within the rapidity range spanned by the jets

¢ = min[min(n¢y, ng2) — min(zy;1, 7;2), max(n;1,n;j2) — max(ner, 7¢2)]
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WW: Detector study (dilepton channel) [4]

= Scenarios considering improvements from new ITK tracking detector):

Applied range for Lepton
jet vertex requirement range
No forward tracking 1Djet] < 2.5 el < 2.7
Forward tracking for jets only |7je] < 3.8 el < 2.7
Forward tracking for jets and electrons |7jee] < 3.8 Inel < 4.0, |l <27
Forward tracking for jets, electrons and muons |7jer] < 3.8 7e,ul <4.0

= Selection (based on 8 TeV)
- 2 leptons (p,>25 GeV)

- m(£t)>20 GeV, A(m_,m,)>10 GeV

— ETmiss > 40 GeV
— jet separation An(j,j) > 2.4

- jet p; > 30 GeV (70 GeV w/o vitx tag)

- m, > 500 GeV
— no additional low-p_ leptons
— |epton centrality T >0

Simplifications:

Simulation of only WW and WZ
(QCD+EWK)

non-dominant backgrounds
estimated (8 TeV result)

Particle-level objects smeared
based on full-GEANT4

15% systematics (8 TeV result)
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WW: Detector study (dilepton channel) [4]
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= Larger acceptance with extended detectors

bk 2
Ap ~ JNsig + kag + Zi:ﬁ (Nia'i)

= Estimated significance of Z =17 - 19 N Nog
v vy
T T
ee el e ppe | Combined
No forward tracking 18% 11% 9.8% 6.1% 4.5%
Forward tracking for jets only 19% 11% 10% 6.2% 4.6%
Forward tracking for jets and electrons 18% 11% 9.8% 6.2% 4.6%

Forward tracking for jets, electrons and muons | 18% 10% 8.9% 5.1% 4.0%

L o4 2 .2 2 .
MWW.T = \/(E{if + ERiss)” — ple 4 pmiss|” where EXC = ([ |pie]" + m2, Kristin Lohwasser | VBS at Snowmass | 25.1.2021 | 7




WW Update: Optimized selection [1]

= Added full suite of backgrounds (VV,VVjj, V+jets, top)

= Optlmlzed Selection USing Selection requirement [ Selection value
itudi > 28 GeV (leading lept
longitudinal component Signal lepton kinematics > G(i: (:la i lep on)
as signal (though mostly pr> ;G(i;lﬂead‘“g ‘*P;O“)
. R . PT > €V (leading jet
Tag jet kinematics
serves to reject more QCD) g 1 > 45 GeV (subleading jet)
3 R Dilepton separation and charge Exactly two signal leptons with ARz > 0.3, g7, X g¢, >0
= - ATLAS Simulation Preliminary & WOWHj (EW) LL ] .
§ 0.14f 514 TeV o WAWE (EW) LT+TT ] Dilepton mass mee > 28 GeV
Z o012 - Zee Veto |Mee —mz| > 10 GeV
ok ER E™S > 40 GeV
b - Jet selection and separation at least two jets with ARg; > 0.3
008" B Number of b-tagged jets 0
0.06~ E Dijet rapidity separation An;;>2.5
0.04[— = Number of additional preselected leptons 0
0_025_ _f Dijet mass mj; > 520 GeV
- | - ] Lepton centrality {>-05
O 50 100 150 200 250 300
Leading lepton Pr [GeV]
FTE—————————— — |NCrease momentum thresholds
S 0.00F ATLAS Simulation Preliminary  a WWj (EW) LL =
g 0085 fs=14 TeV o WANE] (EW) LT+TT E
S o

— Increase invariant jet mass requirement

— relax centrality critrium
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WW Update: Opimized selection [1]

ey =AM I I I I I P I 2 R B B R e N
0] = - ‘-"-"W*u{EW} @ - WW i (EW)
S 2000:_1! TLAS Simulation Preliminary 0 ww'j (aco) S ATLAS Simulation Preliminary B WAWj (@cD)
T 1goof- 8=14 TeV. 3000 o . vz.zz hy Ys=14 TeV, 3000 fo ' . wz.zz
& = [] Charge Mis-ID b . ] Charge Mis-ID
% 1600 pp — WW [ Jets faking electron E pp — W W [ Jets faking electron
(i} - I Tribosons (I} I Tribosons
= [_] Other non-prompt [_] Other non-prompt

= Old study = Optimised

IIIIIIII|IIIIIIIIIlIIIIr"IIIIlIIIII

1000 1500 2000 2500 3000 3500 4000 4500 5000 500 1000 1500 2000 2500 3000 3500 4000 4500 5000
m; [GeV] m, [GeV]
Source uﬂcerTimy (%) = Experimental systematics taken from
Baseline | Optimistic . .
T 5 the 13 TeV analysis (baseline)
Luminosity
Triggerefficiency 02 = "Optimistic" scenario reduces
Lepton reconstruction and identification 1.8 L. .
Jets 23 uncertainties on-data-driven
Flavour.tagging 1.8 baC kg roun d S
Jets faking electrons 20 . .
Charge mis-ID 25 (mainly from modelling)
W*W*jj (QCD) 20 5
Top 15 10
Diboson 10 5
Triboson 15 10 Kristin Lohwasser | VBS at Snowmass | 25.1.2021 | 9




WW Update: Extraction of cross-section [1]
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= Statistical uncertainty on expected cross-section improves dramatically
with luminosity

= Only weak dependence of systematic uncertainty on the luminosity

= Total uncertainty of 6% is expected — compatible with earlier study
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WW Update: Extraction of longitudinal scattering [1]
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; longitudinal scattering signal

1600~ ATLAS Simulation Preliminary
1409'— s=14 TeV, 3000 fb”
pp — WEWS, m > 1100 GeV

= The expected significance is 1.8 g,
with an expected precision of 47% on

1200

B WOW {EW] LL
I WoWj (EW) LT4TT

1000— —]
C [ WWjj (acD) .
I W77 =
800 5 Cirage s : the measurement
T [ Jets faking electrons 4
800 — Bl Tribosons -]
C [ Other non-prompt .
400 -

= Considerable improvements
achievable using MVA technigques

Kristin Lohwasser | VBS at Snhowmass | 25.1.2021 | 11

200

5

S
[ ]
on
—
"y
on
%]
L

2.5
IN)]



WW: earlier studies (dilepton channel) [7,8]

= |Investigating BSM models:

- a4 (EW chiral Lagrangian,

weak isospin conserving)
- fs0 (Dim-8 operator)

(f., related to a4)

= Main backgrounds either ttbar (constaints from

Entries

low mass spectrum) or WZ (newer analysis)

10*

52 54 5HE6 LS8

Pt -"J"?FJ

6 62 64 66 B.8
log,,(m, ) llog, ,(MeV)]

= Systematics not discussed (for [7] lepton charge mis-ID from 8 TeV data
study used to scale opposite sign WW bkg)

-1 -1
Parameter | dimension | channel | Ayy [TeV] 5o 300 fbg 5% CL 50_3000 fbg 5% CL
cow /AN 6 77 1.9 34TeV=2 | 20TeV~> | 16 TeV™* | 9.3 TeV~2
fso/A? 8 WEW= 2.0 10TeV™ | 6.8 TeV™* | 45TeV™ | 0.8 TeV™
fri/A* 8 WZ 3.7 1.3TeV™* | 0.7TeV™ | 0.6 TeV™ | 0.3 TeV™
fre/A* 8 Zyy 12 09TeV* | 05TeV~ | 04 TeV™* | 0.2 TeV™
fro/A* 8 Zyy 13 20TeV™* | 09TeV™* | 0.7TeV™* | 0.3 TeV ™
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WZ: (fully leptonic channel) [2,7]

* Includes High Granularity Timing detector
and detailed studies on pile-up rejections (0.5% vs 2% nominal)

= All major detector effects are included (mostly parametrized):
— Energy resolution, ID and trigger efficiencies for leptons and jets
— Pile-up added with <u>=200
— “fake” probability for jets to be reconstructed as electrons
— Jets below 100 GeV and |n|<3.8 associated with hard scatter
using track-confirmation

— Smearing of missing energy %: ‘_

E 0.8/
= Expected integrated luminosity: 3000 fo*+ =~ [ =~ . |}
with s = 14 TeV 0l _
i Af_TLAS Séimul%ationéPrelIminary _
= Main objectives: 0.4~ 521353" <ﬂ>2°° NEE
— Study selections (run-2 benchmark) (| — Nominai-PUrejz% e
. Polarization studies 02 "Tpupf:m_

- aQGC studies A TR P vk vt vt O A O

lI]lIJlJ;lJ Ll
-5 4 3 -2 1 0 1 2 3 4 5 —
Krist 't 13




WZ: Selection studies (fully leptonic channel) [2]

= Different selections:
- Run-2 optimised
(only central leptons, |n|<2.5,
forward jet p.>70 GeV)

|- ATLAS HL-LHC setting
(Increased acceptance for

central jets (lower pT threshold))

— Yellow Report settings
(baseline to compare within
HL-LHC YR to other channels)

— Different detector settings

m ATLAS | YR
Leptons 3 leptons
lep
Pr > 15 GeV
7P| <4.0 J <3.0
At least one lepton with plﬁp > 25 GeV
ZZ Veto No extra leptons with plj'fp > 7 GeV
Z boson SFOC lepton pair
|my — Mz| < 10 GeV
W boson p;,“” > 20 GeV
my > 30 GeV
Jets 2 jets

> 30 GeV

l¢!| < 3.8 (see text)

pr > 30 GeV for | < 3.8

P > 50 GeV for 3.8 < '] < 4.5

opp.- hemisphere 6;;1 > 2.5
M;; > 200 GeV M;; > 200 GeV
Final selection
Benchmark M;; > 500 GeV
Optimised M;; > 600 GeV
or BDT

(same cuts, different efficiencies, either using HGTD or high PU rejection)

- Optimized BDT selection (25 variables to get best possible results)
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WZ: Selection studies (fully leptonic channel) [2]

2 I TATUAS Simbiation Plefminary 13 M, > 500 GeV -
S 22f B ys: 14 TeV. 13000 fb‘ = 200 i @®  Run2setup
P ST SOTUUUTS SUUUSTUOE SOOI SRR i3 ®  ATLAS phase Il - Nominal
3 B withn™<45
20 " = A with high PU rejection
19 _ _ O  withn'¢27
; ] []  with HGTD
18 - _: Yellow report - Nominal
ST RO 38 WORRTOUOON SRR WSSOI SOOI ] with 1 ¢ 3.8
: with " < 4.0
16 ‘:LF _____________________________________________________ : HE -—----- Optimized ---—---
15k _ ®  Mjj>600GeV
1| |||.i H Optimized BDT cut
155':"] 3000 3500 4DDUNumber o?mgnal eusrgrﬂg A gtgﬂ?ﬂlyﬂ;?itﬁmﬁﬂﬂ

08 085 09 085 1 105 1.4 145 1.2 125 13 135 14 145 15 155 16 1.65
Signal gain rel. to Run2 setup

- Uncertainty dominated by jet-related syst and WZ QCD background

— better control through further control regions in data
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WZ: Polarization studies (fully leptonic channel) [2]

Express differential cross sections as function of polarization states
(L-eft / R-ight and longitudinal 0 )

1 do 3 .o 3 .5 3 L,
— deos O H:q:l'?:l: = EFL(I F cosBy)” + gFR(] + cos fy)” + ZFUU — cos By, "),
1 do 3

~ deos 7 = gFL(l + 2Aco0s 6 + cos 9%2} + %FR([ — 2Acos 8, + cos 8;_.;2) + %FU{I — COS 8&2),

cosO”* refers to decay angle of the lepton (or anti-lepton forw+) w/r to the boson direction in the WZ rest-frame

. ATLAS Simulation Preliminary _ | ATLAS Simulation Preliminary

= Extracted using templates ; oi-4mas s e 3 famas S "
- r — Long. Pol e D-‘f — Long. Pol ]
Zo0s] Cpewes ] F fiL “mewes
e 0 S0.08- ]

= Exp. Sig. of FO for
single boson: 0.5-3.5 :
(different selections + !
ATLAS/CMS combination)

o
o
=)

0.06

0.04

o

02} 0.02

I AT ATATErS AT s NI ATRTAE STRC AAA A
02 04 06 08 1 0—1 -08-06-04-02 0 02 04 06 08 1

= Double polarization<1 o Gost, -y

G||||\||||||||||||||‘||
-1 -0.8-06-04-02 0

(e WZ +WZ +W. Z +W_Z) o
0 0 00 Kristin Lohwasser | VBS at Snowmass | 25.1.2021 | 16




WZ: quartic coulings (fully leptonic channel) [7]

= Older study with basic selection

w - T T T T T -
2 = ATLAS Simulation Preliminary VBS WZ (SM) = - -
S 4500 [Lesmow !SM VBS WZ + and considering only WZ QCD

77 fry=1.0Tev* : background without systematic [7]

. VBS WZ (SM)

i SM WZ QCD
200

150 L

100 -
50 -_— |
]

06 0.7 08 09 1

gives projection on aQGC limits

300fb~" 3000 fb~!
fri/A* 13TeV™* 0.6TeV™

Close to current limits

I\IIPIJ IIIIIIIIIIIIIIII|IIIIIIIIIIII

ss WW -2.1e+00, 2.4e+00] 19.4 fb’
ss WW -1.2e-01, 1.5e-01] 137 fb’!
Wz -3.7e-01, 4.1e-01 137 fb
zZ -3.1e-01, 3.1e-01 137 fo
Wv 2V -1.2e-01, 1.3e-01 35.9 fb’
Aug 2020 Rilas — Charia Limits [ Lot s
== —— WA 433160, 333100 ESE 3%V
T [ i Zy -4.4e+00, 4.4e+00 19.7 fb”! 8 TeV
— z -1.2e+00, 1.1e+00 35.9fb! 13 TeV
S y -3.7e+00, 4.0e 19.7 b’ 8 TeV
H Wy -4.00-01, 4.00-01] 35.9 fb! 13 TeV
— ss WW -2.1e+00, 2.4e+00] 19.4 fb 8 TeV
H ss WW -1.2e-01, 1.5e-01] 137 b 13 TeV
WZ -3.7e-01, 4.1e-01 137 b’ 13 TeV
E‘ zz -3.1e-01, 3.1e-01 137 fo" 13 TeV
: wvzv -1.2e-01. 1.3-01 3591 13 TeV
—-20 0 20 40
aC summary plots at: http://cern.ch/go/8ghC aQGC Limits @95% C L. [TeV'4]
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H - WW(*): projections (dilepton channel) [5]

= Investigation of three detector scenarios with Vs = 14 TeV — <p>=200

Name Cost (MCHF) Traéking n coverage Quality of b-jet identif.
Reference || 275 4.0 Excellent

Middle 230 32 Good

Low 200 2.7 Satisfactory

= Using 8 TeV MC samples scaled to 14 TeV cross-section

= Performance for leptons from 8 TeV full detector simulation
Missing ET and jet performance (PU rejection) from parametrization studies

. Niet = 2
= Background uncertainties assumed to be | gig process | 14 Tev (%]; Run-1 (%)

reduced w/r to Run-2 WW 10 30
Signal: size is varied /4% 10 20

Syst. unc. ggF (%) | VBF (%) 1 10 33

QCD Nje; cross-section 43 1 rW{’rb/rqb 10 33

QCD acceptance 4 4 Z+jets 10 20

PDF 8 3 W+jets 20 30
—— UE/PS 9 3

Total 44 6 Kristin Lohwasser | VBS at Snowmass | 25.1.2021 | 18




H - WW(*): projections (dilepton channel) [5]

= Restriction to cut-based analysis

Category

Njct:_"z

Pre-selection

Two isolated leptons (one e and one u) with opposite charge
Leptons with p'd > 2528 GeV and p5™'<*d > 15 GeV
mee > 10 GeV

J f:l:-corro:-::tf:d-l::rzu:lrc—E‘llliSS

EMiss > 20 GeV

General selection

I > 70 (60) GeV lead (sublead)
Np—jer =0 (before pile-up jet removal)
pyi< 20 GeV
Z[y* — 11 veto (Collinear approx. m;, < 50 GeV)

VBF topology

mjj > 1250 GeV and |n;| > 2.0, opposite hemisphere
No jets (pr > 30 GeV) in rapidity gap (CJV)
Require both £ in rapidity gap

H— WW?*— evuy topology

mgee < 60 GeV
Ader < 1.8
mt < 1.07 X my
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H - WW(*): projections (dilepton channel) [5]

Events / 325 GeV

—r T~ 1 T T 1 1
" ATLAS Simulation [ mwzzz
- = 1 BEww  []Single Top -
- s=14 TeV, 3.0 ab Wzejots [IWsjets ]
| VBF H— WW — evuv MggFH [ VBFH

1000 2000 3000

m; [GeV]
Scoping scenario Ay Significance (o)
Signal unc. Full 1/2 None | Full 1/2 None
Reference 0.20 0.16 0.14 | 57 7.1 8.0
Middle 025 021 020 | 44 52 54
Low 039 032 030 | 27 33 35

Full, 2, None — size of signal theory uncertainty
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H - WW(*): projections (dilepton channel) [5]

——— | ® Comparison with Run-2 results:

o ww Wz

M other Vv 60

} B ! ' i ! 1 . ! ! i . ! | i ! ! i
- ATLAS Simulation [t [ | ]
G 200f Vs=14Tev, a.lo a:‘a o .:ﬁ"rz':“"’_' AM/M = 0.22
10 L VBFHOWW sovey  Baeh covern https://atlas.web.cern.ch/AtlasiGROUPS/PHYSICS/CONFNO
© 1 TES/ATLAS-CONF-2020-045/
‘D 150 c 10 T I T | T T T 1T T
e o) ° imi Data A Uncertainty
GCJ (.\/) 2;’-{-31?'3/ I?Srgeﬂl)l'mmary : Hygr \; Hogr 80
= ‘GEJ‘ 105 H - WW* - evuy M Other H /Wt
H g

40

20

O 1000 2000 3000
m; [GeV]

0

TopCR Z+jets CR [0,0.25] [0.25,0.59][0.59,0.73][0.73,0.83][0.83,0.89] [0.89,0.93] [0.93,1.00]

CRs DNN output in SR

Scoping scenario Ay Significance (o)
Signal unc. Full 1/2 None | Full 1/2 None
Reference 0.20 0.16 0.14 | 57 7.1 8.0
Middle 025 021 020 | 44 52 54
Low 039 032 030 | 27 33 35

Full, 2, None — size of signal theory uncertainty
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H - 4f: projections [6]

= Same Reference / Middle / Low scenarios investigated as for H - WW®

. . g OO e Smiation Pretiminary
= Results obtained using a BDT to target S 008 e
. 'E' 0.07F — ggF125
VBF final state 5 ok s
E D.DE; i

= More realistic (and promising) channel § oonl
for HL-LHC 002
0.01F
u:

’5 0B -06 0402 0 02 04 06 0.8 1

BDT score

{a) Reference layout

Statistical uncertainty only
Scoping scenario  VBF + 2j events ggb + 2jevents ggZZ +2jevents Zy Aplu

Reference 192 (168) 287 (140) 39 (16) 10.2  0.152
Middle 218 (167) 454 (155) 69 (15) 9.5 0.157
Low 259 (159) 803 (182) 124 (21) 8.6 (.165

Statistical uncertainty + QCD scale var. uncertainty (S-T method)
Scoping scenario  VBF + 2j events gglF + 2jevents ggZZ +2jevents Zy Apfu

Reference 192 287 39 72 0.182
Middle 218 454 69 6.9 0.192
Low 259 803 124 6.2  0.208
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H - 4f: projections [6]

= Same Reference / Middle / Low scenarios investigated as for H - WW®

= Results obtained using a BDT to target Production bin (o B)/(c Bls

VBF final state

Observed

1.O1 = 0.08 =0.03 £0.02

0.96+0.10+0.03 +0.03
VBF 1.21 £ 0.44 ﬂ!‘,}}g jg-_g?j
Vi TR

ttH L7470 +£02£02

= More realistic (and promising) channel
for HL-LHC as it is still stats dominated

Statistical uncertainty only

: ; ; - - (stat.)+(exp.)+(th.)
Scoping scenario  VBF + 2j events ggb + 2jevents ggZZ +2jevents Zy Aplu

Reference 192 (168) 287 (140) 39 (16) 10.2  0.152 Eur.Phys.J.C 80
Middle 218 (167) 454 (155) 69 (15) 9.5 0.157 (2020) 10, 957
Low 259 (159) 803 (182) 124 (21) 8.6 (.165

Statistical uncertainty + QCD scale var. uncertainty (S-T method)
Scoping scenario  VBF + 2j events gglF + 2jevents ggZZ +2jevents Zy Apfu

Reference 192 287 39 72 0.182
Middle 218 454 69 6.9 0.192
Low 259 803 124 6.2  0.208
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How well have the historical projections aged?

= “Historical” = anything we can test / something we have by now measured

— mainly predicted before LHC data taking

= ATLAS technical design report

— only studies in there on dibosons

- nothing on VBS

— additional difficulty from 7,8 TeV runs

= Agree within a factor of ~2
(sqrt(3)=1.7) - quite on point

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS

/ICONFNOTES/ATLAS-CONF-2016-043/
(13/fb at 13 TeV, 20/fb at 8 TeV) WZ

https://cds.cern.ch/record/391177

ATLAS detector and physics
performance : Technical Design Report, 2
best possible parameters using Wy / WZ

Table 16-2 The envisaged statistical precision from
single parameter fits for a given coupling, assuming an
integrated luminosity of 30 fb-1. The limits are pre-
sented for the different sets of variables and the ideal
case denote fits at generator level using all available
information.

95% C.L. 95%C.L. 95%C.L.
Coupling {mw? M) (ps?, 6*)  Ideal case
Ak, 0.035 0.046 0.028
Ay 0.0025 0.0027 0.0023
Ag,Z 0.0078 0.0089 0.0053
Ak, 0.069 0.100 0.058
Ay 0.0058 0.0071 0.0055

Dataset Coupling Expected Observed
Ag? [-0.017; 0.032]  [-0.016; 0.036]
13 TeV Ar? [-0.18; 0.24] [-0.15; 0.26]
A\ [-0.015; 0.014] [-0.016; 0.015]
Ag# [-0.014; 0.029] [-0.015; 0.030]
8 and 13 TeV Arx? [-0.15; 0.21] [-0.13; 0.24]
A [-0.013; 0.012]

= Systematic uncertainty
from PDF/scale
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https://cds.cern.ch/record/391177
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-043/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-043/

Conclusions

Have reviewed current HL-LHC projections

Quite sophisticated: reconstruction level, full backgrounds

Where comparisons are possible:
— Projections probably rather on the pessimistic side!
e.g. because no BDT was used

Few historical comparisons possible — again looks rather
good in terms of how they have aged
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Backup slides
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WZ BDT

mjj ranking
PT sublead jet

Transv. Mass of leading jets
sum(pT, lep) / (Ej1 + Ej2)
PT leading jet 4

centrality
[ Sum(pT(lep)) / Sum(E(lep)] / [Sum(pT(j) / Sum(E(jet)) ]

Largest invariant with an extra jet

Delta R (angle in space between leading jets)

1* eigenvalue of leading jets spericity tensor
Transverse mass of WZ system

Mass of WZ system

| nil -nj2 |

Angle in WZ restframe of the leading jet with the Z axis
oj1 - ¢j2

[Sum(pT(j) / Sum(E(jet)) ]

n of the leading jet

1st eigenvalue of the 3-leading-jet sphericity
tensor

In| of Z boson

In| of the third lepton

1st eigenvalue of the lepton sphericity tensor
PT leading lepton

In| of the leading lepton
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