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SM Precision Tests as Search tools for FCC - Why?

» Tool to compare FCChh/FCCee/FCCeh

» Access to the next level of energy scale
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SM Precision Tests as Search tools for FCC - Why?

Tool to compare FCChh/FCCee/FCCeh

Access to the next level of energy scale
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+0.02

Farina,Panico,Pappadopulo,Ruderman,Torre,Wulzer’16

Strongly Coupled physics:
=40 TeV

Weakly Coupled physies:
M=60 TeV

Strongly Coupled physics:
M=600 TeV



Precision vs Energy / Weak vs Strong
» 21 2: simplest processes that exploit FCC high-E
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Precision vs Energy / Weak vs Strong
» 21 2: simplest processes that exploit FCC high-E
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BSM Strong
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Coupling

More precision (at all energies) allows for higher reach in M, and also for
interpretation in a wider class of theories ontino Falkowski Goerta brojean F/1 6

Se also Farina,Panico,Pappadopulo,Ruderman,Torre Wulzer’16
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Strong Coupling in EW Physics:< h. Vi Gomposite HL%dgici(}rojean,Pomarol,Kaﬁazzi’O7

Vr  Strong Multipolar Interactions

Liv,Pomarol Rattazzi FR'16



Obstacles to Precision
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Obsfaclesfo Preclswn ]

The SM and V=6 Lagrangians are invariant under ¢ — —¢
(broken by Yukawas in SM)

Awplitudes with an odd number of scalars suppressed by
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Obstacles 1’0 Preclslom 2

at dim-6 some processes not modified
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only at dim-8

(unfortunate: Z leptonic decays could make for precision observables)



Obstacles to Precision 3

No-Interference:
Any BSM
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At FCC, mi 1 0(100), states have well defined helicity h

Azatov,Contino,Machado,FR 16



Obstacles to Precision 3

No—ln’rerference At FCC, — 1 o(100), states have well defined helicity h
mw
Any BSM

dim-6 operafo_\

"j Massless limit + tree level + at least one transverse vector
SM and BSMe contribute to different helicity amplitudes
No interference

! SN

ol JAmp[2" SM2(1+ 2 +

Swmall effects, even smaller!

Azatov,Contino,Machado,FR 16



2) NLQ effects that do interfere "’ﬁ%

3) Asymwmetries that do interfere, e.g.in I

No-interference applies to inclusive veetors
Exclusive distributions (in azimuthal angle) of decays products interfere
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Franceschini,Panico,Pomarol,Rattazzi,FR,Wulzer 'soon

Ways Around

1) Virtual fransverse vectors in interfering amplitudes

\lsee Ruderman)”

W for gluons see Dixon,Shadmi‘93;
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Ways Around

1) Virtual transverse vectors in interfering amplitudes W |
2) NLO effects that do interfere "’ﬁ

W for gluons see Dixon,Shadmi‘93;

3) Asymwmetries that do inferfere, e.g.in 11 1 w=*"

No-interference applies to inclusive veetors
Exclusive distributions (in azimuthal angle) of decays products interfere

SM BS SM BSM 7]
Avorl? oA 2 + AT 25 2R (T ALTM @] 0 1)

Intgrference
(vanisheywhen integrated)

11 | | # ¢ $ #
Franceschini,Panico,Pomarol,Rattazzi,FR,Wulzer 'soon



Obstacles 1’0 Preclslon 4

Suppression in total cross-section for longitudinal component

dorr—rr/dt B (1-— a2)2 g2
WLWL — WL dorr—rr/dtl~-s/2 — C 2304) ML fora#1,

Contino,Grojean,Moretti,Piccinini,Rattazzi’10
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Ways Around

Sawe physics (same operators) in similar amplitudes

WL WL —> hh Contino,Grojean,Moretti,Piccinini,Rattazzi’'10

L. - IVH production] | -

o(M(VH) > M, )[fb] —

102

Hp — Wh Boosted object techniques

to reconstruet h! bb!




Ways Around

Sawe physics (same operators) in similar amplitudes
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Boosted object techniques
to reconstruct h! bb!
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| in central region
longitudinals dowminate




No-Interference

e A e

See Ruderman
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Suppressed at high-E

Need to identify high-E processes that teach us about the physics of
scalars and fransverse vectors

Whor WW! hh « » Prell-Yann (Ruderman)
WZ with central cut « » Recover interference in W'!

» NLO (WWj)

Dedicated analysis + optimization of jet substructure techniques necessary



