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—lectroweak Theory




INntroduction

The Standard Model (SM) is incomplete (in particular, it
describes only three of the four fundamental interactions, i.e. it
does not contain gravity) and cannot be the ultimate theory

How to get access to physics beyond the SM?

« Searches for physics beyond the Standard Model (BSM):
light / heavy new states
The options proposed in models that are currently discussed span
many orders of magnitude from extremely light (e.g. axion-like
particles: WISPs, ...) to very heavy

« High-precision tests: high sensitivity to deviations from the SM
SM vs. other explicit models

Effective field theory (EFT) analyses: new physics is assumed to be
heavy
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—lectroweak effects at the hadron collider LHC

Non-comprehensive list!

- Large logarithmic contributions ~ In2(Q2/M2y), In(Q%/M2y), V =W, Z
“Sudakov logs” /

 Photon radiation )

 Longitudinal vector boson scattering: large unitarity cancellations

. Mixed QCD/EW contributions M + K M

 Electroweak enhancement factors: ~m+2, mi* (e.g. corrections in
SUSY Higgs sector)

- Electroweak precision observables: electroweak effects are
important for extracting the measured gquantity, and per-mille level
precision is needed to match the experimental accuracy
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—xample for impact of electroweak corrections

ASSOCIATED PRODUCTION OF TOP PAIRS
ttVWW WITH FULL EW CORRECTIONS

(Frederix, Pagani, Zaro, 2018)

e FULL NLO QCD-EW CORRECTIONS COMPUTED: O(aj) (NLO1), O(aza) (NLO2),
O(aZa?) (NLO3) O(a*) (NLO4)

e NAIVE COUNTING O(a) = O(a?) = O(1/100) VIOLATED

e LARGE tW — tW SCATTERING CONTRIBUTIONS, NLO3=20% oF NLO; AT LHC13!
(WOULD BE 70% AT FCC!)

ttW WITH FULL EW CORRECTIONS
tt p; SPECTRUM - JET VETO
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Data-driven methods: theory uncertainties from
extrapolations; example Higgs — invisible search

[ATLAS HIGG-2013-16; arXiv:1508.07869]
Signal QCD Z(— vv)+jets EW Z(— vv)+jets

@ Simultaneous fit to both signal region and W (— £i7)+jets and
Z (— £¢)-+jets control regions

dO.QCD—|—EW(W)

dp T meas.

X
theory

dO.QCD—|—EW(Z) B dO.QCD—|—EW(Z)/de ]
dpr | doQCPH+EW (W) /dpr

» Effective extrapolation for the sum of QCD and EW production processes
» In the presence of nontrivial VBF cuts and veto on 3rd jet [F. Tackmann "17]

@ Uses common QCD scale and parton shower variations

— Should be very cautious to trust any substantially reduced scale
dependence to provide meaningful uncertainty estimate

No easy recipe available; close interaction between theory and
experiment needed! ForV + 1 jet, see [arxiv:1705. 04664]
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L epton distributions: invariant mass, pr, A9, ...

Can electroweak effects (within or beyond the SM) account for

certain deviations observed in lepton distributions”?

ATLAS-CONF-2018-027
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And what is this”

[CMS Collaboration ’18]

CMS 19.7 b (8 TeV)
> 25 i L | L L | I L I L | ) ) 1
o [ . i 14 CMS Preliminary 19.7 fb™ (8 TeV)
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[see Sasha’s talk on Monday]
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—lectroweak precision physics: high-precision data
vS. theory predictions

EW precision data: Theory:
My, My, sin2 0P . .. SM, MSSM, ...

|

Test of theory at quantum level: sensitivity to loop corrections

Indirect constraints on unknown parameters: My, ...

Effects of "new physics™?
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—lectroweak precision observables

In addition to the traditional” electroweak precision observables, the
mass of the detected Higgs boson is meanwhile also a high-
precision observable

The achievable accuracy at the LHC in comparison with former (LEP,
SLC) and possibly future ete- colliders depends on the type of
observable. Statistics, systematics and also the collider energy
(some observables profit from higher energy) play an important role.

In order to extract the quantity that is called precision observable,
which is in fact a “pseudo-observable”, from what is actually
measured, effects of both the strong and the electroweak interaction
need to be taken into account at a sufficient level of accuracy.

— EXxtraction of pseudo-observables is affected by experimental and
theoretical uncertainties
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What is actually meant by a ‘measurement” of Mw,
Slﬂzeeﬁ, " f?

Particle masses are not directly physical observables

Can only measure cross sections, branching ratios,
kKinematical distributions, ...

— masses are “pseudo-observables’

Need to define what is meant by My, Mw, mt, ...:

MS mass, pole mass (real pole, real part of complex pole,
Breit—Wigner shape with running or constant width), ...

= Determination of My, M, my, .. .iNvolves deconvolution
procedure (unfolding)

Mass obtained from comparison data — Monte Carlo
= My, Mw, my, ...are not strictly model-independent
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What is / was experimentally measured?

« LEP: ete- =& W+W- in the continuum and at threshold (small
amount of data); impact of fully hadronic final state suffered
from uncertainties due to BE correlations, colour reconnections

« Tevatron, LHC: transverse mass distribution

ow is the measured parameter (Monte Carlo mass) related to
the theoretically well-defined quantity Mw?

Similar question as for top-quark mass, where the latter is
conceptually much more difficult (coloured object, renormalon
ambiguities, ...), but here we are aiming for a two orders of
magnitude higher accuracy
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Mass of an unstable (elementary) particle

For an unstable particle:
»(M?) is complex = Pole in the complex plane

M2 —m*+S(M*) =0, M?=M?—iMT

M: physical mass, I': decay width of the unstable particle

= The mass of an unstable (elementary) particle is defined
according to the real part of the complex pole

2 z,
Example: }\

+ —_
e e —hadrons

resonant production
of the Z boson and its decay
(point-like particle!)

Centre-of-mass energy (GeV)
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—Xpansion around the complex pole for a single

resonance
- d>
p-—m’+X(p) = (p7 — M) I+ ...
p p2=M?2
N———— —
— Breit-Wigner factor

with fixed width  — Field renormalisation

and wave function
Note: normalisation factor

of unstable particle

Wave-function normalisation factor needs to be evaluated at the
complex pole

One-lo

0% (p*)
Op?

op field renormalisation: VAR

Complex quantity, no restriction to Re(...) p2=m2
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—Xpansion around the complex pole (example: Mz)

Expansion of amplitude around complex pole:

_ R
A(ffre_%]‘”f):S_j\/l2 S+ (s —M2) S +

—2

M2: —ZMzrz

Expanding up to O(a?) using O(T'y,/Mz) = O(«)
From 2-loop order on:

real part of complex pole, M, +#

M () = +Im {55 ) (M)} Tm {50 1) (M?)}
—,—/

gauge-parameter dependent!
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Physical mass of unstable particles: real part of
complex pole

= Only the complex pole is gauge-invariant

Expansion around the complex pole leads to a Breit—-Wigner
shape with constant width

For historical reasons, the experimental values of My, My are
defined according to a Breit—-Wigner shape with running width

— Need to correct for the difference in definition when
comparing theory with experiment

Fixed width / running width can be adjusted in the Monte Carlo
code, but how about the renormalisation scheme for Mw"?
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W-mass measurement at the LHC

[ATLAS Collaboration ’17]

pL, W' Iy AL 5 R P 7= B o g ALEPH UL B L B L I o
pl, W—Tvy ATLAS : Stvglt. Uncertainty ATLAS ¢

|T g -1 ¢ — Full Uncertainty DELPHI o
PpW—=lv | Vs=7TeV,41-46f" —e"0" — my, (Full Comb.)
My, W'—Tv ® Stat. Uncertainty L3 ®
my, W—Tv PY Full Uncertainty

. OPAL ®

my, W"— Fv o T e
pLoW—ev | = o CDF —0—
m, Wy | T . ____ DO =
p'T, W*— u*v @—=—— L
mLWespsy | e +— ATLAS W' —= 0=
m-pL, W — I'v — ) ® Measurement
mT |T W= | e — ATLAS W = Stat. Uncertainty

P, W —=1v
me-pl, W Py | | ——— | | | ATLAS W= — Full Uncertalnty ——

80280 80300 80320 80340 80360 80380 B0400 80430 80440 BO4E0 80250 80300 80350 80400 80450 80500
my, [MeV] m,, [MeV]

my = 80369.5 £ 6.8 MeV(stat.) + 10.6 MeV (exp. syst.) = 13.6 MeV(mod. syst.)
= 80369.5 + 18.5 MeV,

Accuracy of 2 x 10-4, I.e. sub-per-mille level!

Very many subtle effects contribute at this level
Control of theory / systematic uncertainties is cruciall
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—xtrapolation from Z to W

[F. Tackmann ’18] o
"~ ATLAS Simulation

@)
Focus on low p¥¥ < 30 GeV relevant for myy, 1.0t
1.02F

(s=7 TeV, pp— W=+X, pp— Z+X

@ ~ 2% uncertainties in p)¥ translate into
~ 10 MeV uncertainty in myyy

1.01F° 2]
£
= Use precise Z measurement to get best oo ¢

possible prediction for W 0.98

= —.u -~ LOPDFW' —Total W*
0.97¢ m, -~ LOPDFW  —Total W

0.96:IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII

@ One way to think about it
do (W) B [da(W)/de]
de dU(Z)/de theory

» There is no direct resummation for ratio, it is always a derived quantity

» Relies on ratio being more precise than individual processes, which relies on
theory uncertainties being strongly correlated between processes

do(Z)

de ] measured

X

@ More general: Use common theory framework and fit to Z data
» Not restricted to a specific combination (like ratio)
» Tuning Pythia on Z data is one example of this

» Requires explicit information on correlations between processes
Electroweak Theory, Georg Weiglein, LHC Days in Split, Split, 09 / 2018
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/ prod
measu

uction as input for the W mass
rement: bottom-quark effects

APPROXIMATE 4FS-5FS PS MATCHING
W Z production and the "W mass

[S. Forte ’18]

(Bagnaschi, Maltoni, Vicini, Zaro, 2018)

e MATCH 4FS WITH MASS EFFECTS TO B5FS PS & SUBTRACT (VETO) ALL FINAL STATE bS

e TUNE MATCHING SCHEME TO Z PRODUCTION

typo!

e USE FOR W PRODUCTION = AMyp ~ 5 GeV EFFECT ON My, DETERMINATION

/. IMPROVED TUNES VS bFS

Ratio over 5FS (shape-level)

1.1

1.05

t e*e production at the LHC, 13 TeV
L pr(e®)>20 GeV, In(e*)l<2.5, IM(e*, e")-mzl<15 GeV
| NLO + Pythia8 ]
5FS,noB - -
5FS,no B+ 5FSbPDFonly - - 1
5FS, no B + 4FS, PY8, h=mgz, ysh=def. = = |

5FS, no B + 4FS, PY8, h=mzx0.25, pysp=def. —

5FS, no B + 4FS, PY8, h=mg, ysp=def.x0.5 = = 1
5FS, no B + 4FS, PY8, h=mzx0.25, yg=def.x0.5 — |
5FS, no B + 4FS, fNLO —

| L 1 " 1 L 1
20 40 60 80

1.01

pT LEPTON

e*v production at the LHC, 13 TeV
pr(e¥)>25 GeV, In(e*)l<2.5, E;™SS > 25 GeV
NLO + Pythia8

00000000
> A& 3
0.
*3

L e i - R
Ampy=+10 MeV —
Amy=+20 MeV

Amy=-10 MeV - -
Amy=-20 MeV w
rwgt 5FS, no B + 4FS, fNLO ¢ 8
5FS, no B + 4FS, PY8, h=mz, Qg=def. - - o
5FS, no B + 4FS, PY8, h=mzx0.25, Qgp=def. — 2
5FS, no B + 4FS, PY8, h=mz, Qg=def.x0.5 = = 5
5FS, no B + 4FS, PY8, h=mzx0.25, Qg,=def.x0.5 — A

1 A 1 . ]

30 40 50 60

pr(e*) [GeV]
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My TEMPLATES VS. IMPROVED TUNES

1.01 -

0.99

¢

et*v production at the LHC, 13 TeV
pr(e)>25 GeV, In(e)l<2.5, E;™sS > 25 GeV
NLO + Pythia8

Amy=+10 MeV ~—|
Amy=+20 MeV

Amy=-20 MeV |
rwgt 5FS, no B + 4FS, fNLO
5FS, no B + 4FS, PY8, h=mz, Qg,=def. - -
5FS, no B + 4FS, PY8, h=mzx0.25, Qg,=def. —
5FS, no B + 4FS, PY8, h=mz, Qsp=def.x0.5 = =
5FS, no B + 4FS, PY8, h=mx0.25, Qgp, =def.x0.5 —
1 ] . 1 . |

e
Amy=-10MeV - & '

Powheg Box

50 60 70 80
My [GeV]

1 s
90 100
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The role of the W-boson mass as a precision observable

* Very accurately known both experimentally and theoretically
» Highly sensitive to quantum corrections of new physics

 Global fits in the Standard Model: dominated by the two
observables Mw and sin20es

Note:
» Prospects for further experimental improvements of Mw from

analysis of Tevatron data, LHC, future e+e- collider

» Interpretation of constraints from sin20etris complicated by
the fact that the two most precise individual measurements

differ from each other by more than 3 o
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Theoretical prediction for the W-boson mass from
muon decay: relation between Mw, Mz, a, G,

7

Fermi model

My : Comparison of prediction for muon decay with experiment

(Fermi constant ,); QED corre%tions in Fermi model incl. in def. of G,
M T
Sk (1 W): (1+ A7),
v M) VG

loop corrections

— Theo. prediction for My in terms of My, o, G, Ar(my, myg, .. .)

Tree-level prediction: Mwtree = 80.939 GeV, Mwexe = 80.385 +- 0.015 GeV
= off by many o (accuracy of 2 x 10-4)
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W-mass prediction within the SM:

vS. state-of-the-art prediction
wwwwwwwwwwwwwwwwwwwwwwww i [L. Zeune, G. W. '14]

80.55/

80.50

80.45

MEP - 80.385 GeV |

< 80.40:
> f
(2 L
§ |
S 80.35
80.30
80.25
soz0  |Mp=120GeV
100 200 300 400 500 600
MM [GeV]

—>Pure one-loop result would imply preference for heavy Higgs, Mn > 400 GeV
Corrections beyond one-loop order are crucial for reliable prediction of Mw
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Sources of theoretical uncertainties

o From experimental errors of the input parameters

smt = 0.9 GeV = AME™ ~ 5.4 MeV, Asin? 03" ~ 2.8 x 10~°

§(Aapag) = 0.00014 = AME¥® x5 2.5 MeV, Asin? 0P7™ ~ 4.8 x 1077

» From unknown higher-order corrections (“intrinsic”)

SM: Complete 2-loop result + leading higher-order
corrections known for My and sin? 0.

— Remaining uncertainties:
[M. Awramik, M. Czakon, A. Freitas, G.W. 03, "04]

[M. Awramik, M. Czakon, A. Freitas '06]

AMPT ~ 4 MeV, Asin? 02" ~ 5 x 107°
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Prediction for Mw In the SM and the MSSM vs.

experimental results for Mw and m:

[S. Heinemeyer, W. Hollik, G. W., L. Zeune ’18]
8060 | | | | | | | | | | | | | | |

~ experimental errors 68% CL_

AN

+— MSSM region

80.50 /
>
)
O,
EE
80.40 «—— SM 'line”
| SM|M,, = 125.09 = 0.48 GeV ]
80.30(~ I'H * MSSM
i SM, MSSM
Heinemeyer, Hollik, Stockinger, Weiglein, Zeune ’18
B | | | | | | | | | | | | | | | | | | | | | | | ]

168 170 172 174 176 178
I
m"" [GeV]

= Slight preference for MSSM over SM
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Prediction for Mw (parameter scan): SM vs. MSSM

Signal interpreted as light (left) / heavy (right) CP-even Higgs

Exp. result for m: interpreted (perturb.) as pole mass
MISSM: SUSY parameters varied [S. Heinemeyer, W. Hollik, G. W., L. Zeune "14]

80.60

80.50

80.4

80.30

" experimental errors 68% CL:

80.60

| | | | | | | | | | | | | | | | | | | |
- experimental errors 68% CL.:
LEP2/Tevatron: today

80.50 —

M,, = 125.6 + 3.1 GeV,

M, = 125.6 + 0.7 GeV MSSM E 50,50 |SM[M,, = 125.6 + 0.7 GeV MSSM E
i SM, MSSM SME
i | | | | | | | | | | | | | | | | | | | | | | | B | | | | | | | | | | | | | | | | | | | | | | |
168 170 172 174 176 178 168 170 172 174 176 178
m, [GeV] m, [GeV]

= Both interpretations are compatible with experimental results
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The effective leptonic weak mixing angle: sin’ 0.4

Of particular importance: effective leptonic weak mixing angle

at the Z resonance, sin® g
Observable with the highest sensitivity to SM Higgs mass, ...

, 1 qg M2
2
g =~ (1 —Re 22 ) = (1 W (1+A
S1I1  Ueff 4< eg) ( %>( K)

Current experimental value from LEP and SLD:
sin? f.g = 0.23153 + 0.00016 = Accuracy of 0.07%

However: the small experimental error of the world-average is
driven by two measurements that are not well compatible with
each other: A p (SLD) and App (LEP)

sin® Oz (Arr) = 0.2309840.00026,  sin® feg(Apg) = 0.23221+0.00029

Electroweak Theory, Georg Weiglein, LHC Days in Split, Split, 09 / 2018
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sin” f.¢ : unclear experimental situation

0.23099 + 0.00053

0.23221 = 0.00029
0.23220 + 0.00081

0.2324 + 0.0012

0.23153 + 0.00016
v?/d.0of:11.8/5

z Aayor= 0.02758 = 0.00035

—
0.232
. o lept

SRS,

=@ m=170.9 = 1.8 GeV

eff

|
0.234

[LEPEWWG 07]

sin® f.¢ has a high sensitivity
to My and effects of new
physics

But:
large discrepancy between
Arr (SLD) and Arp (LEP),

has big impact on constraints
on new physics
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=xtraction of sin2Bef: improved

Born approx. (|

3A)

preliminary draft by S. Dittmaier, D. Wackeroth, A. Vicini

® to give recommendations for a solid theoretical recipe for sin? ¢

extraction, based on the pole expansion which allowd to define an IBA

@ key observation: at the ZY pole

vert . 0
1j,weak — M Z

'Uq_>gV,q7 a/q_>gAaq

+ MY

Ve—9V. 0, Ag—>GA ¢

with the corrected (“effective”) vector and axial-vector couplings

gV,f = Uy (1 + F%”f,weak(Mg)) )
gA,f = Ay (1 + Fﬁ}’f,weak(M%)) .

5 1 (1 RGLC_]V,f>.

eff,f 41Qy]|

B RGQAJ

@ Outside the Z peak the form factors are not gauge invariant

@ the reliabilty of the IBA has to be checked with complete calculations

Electroweak Theory, Georg Weiglein, LHC Days in Split, Split, 09 / 2018
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Recap: extraction of sin?Bef at L

Form factors implemented in ZFITTER:

AleTe” —>ff]—47rza%’yu®’y 2
\/_ er(5) = re()i(s) — L CRENG) : OO
2G, Mj 1® 1 s (@ — 00l — o)
T+ iI'z /Mg, ° _Mé +iMyIy [q<l>q<>+q< g0 — pM g >£_p< )4 >%_q< )qf(o)¥+boxes :
£ €

X Pet [Vu(1475) @ (1 + 7s5)
— 4]Qels% Fe Y @ V(1 +75) ,

9 /ﬁf(s)—lif(MQ)—l—(S—M) ()(M2) (0)_@f(1) (M%)G'EO)

- 4|Qf‘SW Rt f)/u(l + 75) %y Vu SR g a%o)(ag) vf(o)) .

+ 16‘Q6Qf’8%\7 Ref Yy ® /YM]

+ boxes| ,

of M2 —s q(of) p§ :
Kei(s) = Ky () + © @ O

S Aog — Voyg Qg g

Relation between sin26e#f determined from expansion around the

complex pole and the one defined in ZFI7TER
sin” Hétﬂ: ole SW Re { } = sin eeff ZFITTE (0) Im{pgl)}
’ MZ as’ —vp )

numerically
. M?N 2, T2 —1\small, but
sw = | 1 17 {1 T = (W - W)} required at
Z & this order
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D

MSSM vs.

rediction for My ar
experime

Ntal accuracies

d sin26¢# IN the SM and the

0.2330

[S. Heinemeyer, W. Hollik, G. W., L. Zeune ’16]

0.2325

0.2320

6eff

Sin

0.2315

SM “line 0.2310

0.2305

- experimental errors 68% CL / collider experiment:
LEP/SLD/T eva/tro,n (today)
—— LHC final: 8My, = 19 MeV, 3 sin%,, = 0.00015

—— ILC/GigaZ: 5M,, = 3 MeV, 6 sin°6_ = 0.000013 -
1" ) A (LEP) ]

m, =170 .. 175 GeV,

M:M,, = 125.09 + 0.48 GeVih

[ |U)I L | 1T T 1 | L

\

SM, MSSM

Heinemeyer, Hollik, Weiglein, Zeune et al. 16 7]

0.2300

7

— MSSM region

80.2

80.3 80.4 80.5

M,, [GeV]

80.¢

= Precision measurements could rule out the SM and the MSSM!
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Sensitivity to new force carrier: present and future

[J. Ruderman, FCC Week 2018]

q [~
Z/
q It
2.0 3.0,
L L /
: gyZZLJ{/L 25:, gyZMJ{i
15: ;
* 20"
N LEP i N
~ 10 ! ~ 1.5¢
S / | LEP
, 300 fb ! I'Of
05" J ,
* / 0.5F
. ATLAS36f! 3000 o7 00
0.0, 3 5 10 ! 3

my [TGV]

e | EP: Falkowski, Gonzalez-Alonso, Mimouni, JHEP 1708, 123 (2017)
o | HC: ATLAS Collaboration, JHEP 1710, 182 (2017)
e FCC-pp: Thamm, Torre, Wulzer, JHEP 1507, 100 (2015)
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Conclusions

Rich spectrum of electroweak physics at the LHC; effects can
be much larger than naively expected. | could mention only a
few aspects in this talk.

A very good understanding of both QCD and electroweak
higher-order contributions is required for a discrimination
between physics within and beyond the Standard Model.

Joint effort between experiment and theory is heeded for the
extraction of electroweak precision observables.

= Electroweak physics at the LHC provides sensitivity to effects
of new physics!
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Sackup

Electroweak Theory, Georg Weiglein, LHC Days in Split, Split, 09 / 2018 32



Mw prediction in the Standard Model

Contributions beyond one-loop order:

ATSM(h'O') :Ar(aas) _|_A,r,(ozoz§) _I_AT,E;Z)I —|—AT‘

Impact of different contributions to Ar (x 104) for fixed

(a®)

bos

1+ ApGrasmi) L Ap(GLimY) | Ap(Gumial)

Mw = 80.385 GeV and MySM = 125.09 GeV:

Ar(®)

Ap(acs)

Ag(aal)

Ar{®) + Ar(®)

ferm bos

Ar(Grasmy) 1 Ap(GLme)

AT(Gumfag)

297.17

36.28

7.03

29.14
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Methods for estimating theoretical uncertainties
from unknown higher-order corrections
- Parametric factors, e.g. &, s, N¢, Nj, ...

- Geometric progression, e.9. O(a3) 0O(a?)
O(a?) — O(a)
» Renormalisation scale dependence: affects only part of the

higher-order corrections; often underestimates theoretical
uncertainties

* Renormalisation scheme dependence

SM result
MM (my = 173.34 GeV, MM = 125.09 GeV) = 80.358 GeV

Differs from the measurement by 1.8 ¢
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Renormalisation scheme dependence

[A. Freitas '15]

a) Uncertainty of O(a?) corrections beyond leading a?m;t and a?m?

from comparison of MS and OS schemes: Degrassi, Gambino, Sirlin '96

oMy ~ 2 MeV (for My ~ 100 GeV)

Actual remaining ©(a?) corrections: Freitas, Hollik, Walter, Weiglein *00

d My ~ 3 MeV (for My ~ 100 GeV)

b) Estimate of missing @(«a3) corrections from comparison of

MS and OS results: Awramik, Czakon, Freitas, Weiglein '03
Degrassi, Gambino, Giardino ’14

SMyy ~ 4...5 MeV (after accounting for O(atad) corrections)

— Saturates previous ) M\y estimate!

Note: Differences in (implicitly) resummed higher-order contributions
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Mw prediction in the NMSSM

Higgs sector: [O. Stal, G. W., L. Zeune ’15]

In the NMSSM: Additional tree-level Higgs mass contribution
Can reduce the size of the radiative corrections needed to 'push’ the lightest
Higgs mass up to the experimental value

Here the NMSSM Higgs sector contribution to My is predominately
SM like with Mpsm = Mhll\IMSSM

140 T : 80.40F
[ ] - My," = 80.385 GeV
130! My = 125.09 + 3.04 GeV - 7 7
g — | 80.39¢ 1
120; 1 — ]
i — 80.38 ’
> 110¢ > ,
s R
EPW 3 ,
= 100/ = §0.37 7
90/ |
i 80.36+
80/
d - 5 - 1‘0 - 1‘5 - 2‘0 | 0 : 10 15 20
tan B tan g8
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