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lepton vs. hadron colliders
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precision tests direct production



precision tests at the LHC??

Standard Model Production Cross Section Measurements

Status: August 2016
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*see also: talk by Alex Pomarol
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1. obligue parameters
2. electroweak tests from Drell-Yan

3. obligue parameters from |ets



1. oblique parameters
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Obligue Parameters
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e Peskin, Takeuchi 1990
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https://arxiv.org/abs/hep-ph/0405040

Drell-Yan with Obligue Parameters
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2. electroweak tests from Drell-Yan

e Farina, Panico, Pappadopulo, JTR, Torre, Wulzer 1609.08157


https://arxiv.org/abs/1609.08157

High Mass Drell-Yan Probes W/Y
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Theory vs. Drell-Yan Data
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we Include:

e cxperimental uncertainties
(with correlations)

e NNLO scale uncertainty
(from FEWZ)

e PDF uncertainty
(NNPDF, with correlations)


https://arxiv.org/abs/1201.5896
https://arxiv.org/abs/1410.8849
https://arxiv.org/abs/1606.01736
https://arxiv.org/abs/1412.1115
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LEP bound: e Falkowski, Mimouni 1511.07434


https://arxiv.org/abs/1511.07434
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Future W/Y Reach
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EFT Validity
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application: Heavy Vector Iriplet

o (8
myr <2 a /. a VH
— VvV, E iyt T, W<

2.0
1.5
=
2 2 |
gy My =
W==— 210
g- iy s
S
=

S
in

V)
my = 10 TeV
gy =1
Vs =13 TeV o <0.1ab™
0 15 20 3.0 50 70 100

mm [TGV]



application: Heavy Vector Iriplet
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3. obligue parameters from |ets

CMS Experiment at the LHC, CERN
Data recorded: 2016-May-11 21:40:47.974592 GMT
Run/Event /LS: 273158 / 238962455 / 150

e Alioli, Farina, Pappadopulo, JTR, to appear
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e Cho, Simmons hep-ph/9307345

earlier bounds: e Domenech, Pomarol, Serra 1201.6510


https://arxiv.org/abs/hep-ph/9307345v1
https://arxiv.org/abs/1201.6510
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*13 TeV projections in progress


https://arxiv.org/abs/1212.6660
https://arxiv.org/abs/1410.8857
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high mass neutral/charged Drell-Yan probes oblique
parameters W)Y (LHC iIs about to beat LEP!)

LHC jets constrain Z

motivates effort to minimize exp/theory systematics
INn high energy tails



