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A Prime Time for HEP: The SSC Era
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ABSTRACT
A promising decay mode for detecting heavy Higgs bosons at a supercollider is H — | OL—. l — l e 0 8 l 0
ZZ — (£47){vD), with one Z detected by ete™ or u*u~ decay and the other decaying to 0.2 0.4 0.6 : a ’
undetected meutrinos. Such events peak versus the transverse mass of the detected Z. We M'T (TEV )

show there is an even sharper peak versus the two-body transverse mass, incorporating

— 3 241/2
the missing transverse momentum carried by the second Z-boson. . MT(Z ) - 2(?1' + MZ ) /
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From kinematics to dynamics
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Rutherford Appleton Laboratory, Chilton, Dideot, |mproving the Heavy Higgs Four Charged Lepton Signature

Vernon D. Barger (Wisconsin U., Madison), Tao Han (Wisconsin U., Madison),
Phillips (Rutherford) (Dec, 1987)

If the Higgs sealar boson H% has mass greater than 600.Ge' Published in: Phys.Lett.B 206 (1988) 339-342

ABSTRACT

have been foreseen in identifying it in pp collisions at the SSC. We show that the
H® — ZZ signat, with one Z — ¢t¢~ and one Z -+ vi decay, can be separated
from background by selecting events with: ¢T¢ at the Z mass plus large missing

pr plus two jets. This signal is enhanced by using an improved transverse-mass

variable. Improving the Heavy Higgs Boson Two Charged Lepton - Two Neutrino
Signal

Vernon D. Barger (Wisconsin U., Madison), Tao Han (Wisconsin U., Madison), R.J.N.
Phillips (Rutherford) (1988)

Published in: Phys.Rev.D 37 (1988) 2005-2008
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More on the Transverse Mass:
Kinematics vs dynamics
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Abstract IOZE T T T 17 17 ? 102 I S | T |
: =16 TeV my=200GeV (a)
The production, decay, and detection of a fourth-generation charged heavy lepton L at rs i (c) ; Vs eV my e
hadron supercolliders is discussed for masses m;>My and m,,~0. The leptonic and hadi§ o L '"s'*geev 43 0
signals for single L production and LL™ pair production are evaluated. In all channels exaé 3 ' 80 i
heavy-lepton signal is smaller than backgrounds from single and pair production of W+~ Z 1 £
bosons. However, it may still be possible to detect a heavy lepton from its contribution tl:i' 1 N —-J - 1
4 jets events where the Z(»vv )+jets background may be determined from measuremen‘é" N d - -
(Z-1I")+jets events. ~ M E .
= g <4 R 4
o N P K b 10 E
E_r 2 = 2 = 11(2 2 — 2 E ......... © é
Mr(E2, pr) = {Pr(€8) + m*(E) )" + 1Bzl — lpr(E8) + 4] i
- ’.' | 1 _2
0 oo 120 a0 160 180 20c 07,
M2, p;) (GeV) m{ed’) (GeV)

N. Glover, J. Ohnemus, S. Willenbrock: BDR988)3193: : :
Higgs Boson Decay to One Real and One ViltWaBoson Mybroad! M(l) A spin correlation
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ForwardJet Tagging & Centrgét Vetoing
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trong WHW™ Scattering Signals at pp Supercolliders

I

V. BARGERT KINGMAN CHEUNG] T. HAN] AND R. J. N. PHiLLIPS'

* Physics Department, University of Wisconsin, Madison, WI 53706 o
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ABSTRACT 0 100 200 300

phard  (GeV)

Tj
Js5=16 TeV (b)
N hard
\th e p.‘.j > 60 GeV

Like-sign W boson production has been proposed as a probe of possible strong
scattering in the electroweak symmetry-breaking sector, that would enhance the 10

production of longitudinally polarized gauge bosons. We evaluate the expected

L Illlllll

signals in the channel pp -+ WTW+X, W* — £*v at pp supercolliders, for sev-
eral different theoretical models in which strong scattering occurs, using realistic
acceptance cuts and comparing with standard model background contributions.

We find that backgrounds are potentially a serious problem, especially those

I ITIIIHI

1 Il'llllll

from electroweak production of transversely polarized W bosons. However, veto-

ing events with high pp jets in the central region makes it possible to suppress all 10

backgrounds at little cost to the signal. With an integrated luminosity of 10 fb~?

I lll'lll

luminosity at the SSC or 100fb~! at the LHC and a dilepton efficiency of 50%,

| | Illllll

there could be 3 to 8 signal events, depending on the model, with about 3.5 (1.7) -2

background events at the SSC and 8.5 (2.5) background events at the LHC for 0 1 2 3 4 5 6
m, = 100(200) GeV. |"7j“°'d|
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April 1991

A Comparative Study of the Benefits of Forward
Jet Tagging in Heavy Higgs Production at the SSC

V. Barger,! Kingman Cheung,! T. Han,? J. Ohnemus,® D. Zeppenfeld !

# Fermi National Accelerator Laboratory

Single Forward Jet-Tagging and Central Jet-Vetoing

to Identify the Leptonic WW Decay Mode

of a Heavy Higgs Boson

V. Barger,! Kingman Cheung,! T. Han,? D. Zeppenfeld!

1 Department of Physics, University of Wisconsin, Madison, WI 53706

2 Fermi National Accelerator Laboratory, P. O. Boz 500, Batavia, I 60510
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EW SplittingKinematics & Dynamics

In the unbroken phase ,, ™«&" === |nthe broken phase
fA TV : ' .- ¢/
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For a longitudinal vector:(k)? = — (8w, k) ~ —  + O(M,/E)

0NR QDAL a ABEWM symimitdy bréakin
A Broken phase\?/Q? A highertwist effectslike (P,-4Q2.
A The PDFs for:
-nolog(FM?2) A Bjorkena O f Ay 3¢ NBaud2z2N
- Goldstone Boson Equivalence Theorem violation!
A YAYSYLl GAO 0 |-taghidg, cérrd jRgFS INZRA Y25
Ciafaloniet al., Hepph/0505047;J.M. Chen, TH & B. Tweedie, arXiv:1611.00788.
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nggs on trial @ High Energies

- = 13810 13TteV> w, Hybrid Higgs mode
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Particle mass (GeV)

EWS3/mmetry Restoration (EWSR)

v v (250 GeV)  Agcp (300 MeV)
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(¢) the physics of the transverse gauge bosons

(er, Zr,7v) and fermions is described by a mass- pal’ame’[l’lcally o MW

less theory in the unbroken phase; EW

(#) the longitudinal gauge bosons (Wi Z;) are scalar-
ized as Goldstone bosons (w*,w?), and join the
Higgs boson to restore the unbroken O(4) symme-
try (w®,w? H) in the Higgs sector.

R.CapdevillaTH, arXiv:2412.12336




Test EWSR @ LHC / muon Collider

Huang, Lewis, Lane, Liu, arXiv:2009.0942@aRdevillaTH, arXiv:2412.12336.

Massless gauge sector & Higgs sector:
N ao(WZ) N o(WZ)
77 oWy T #T T o(WH)

For = My/2E << 1:7WiZ) (@2 @) +@hy  o(WiZy) ~ o(WiH),

c(Wry) e Qi +Qj or o(wrw®) ~ o(wtH)
At AT Ay3 GKS awirBTELLE
CW_’y Fa Qd NE Qu R e gc_l 55 gﬁ
: Qd — Qu 0 gd_ =g

Mikaelian, Samual PRL (1979) U. Baur, TH, Jim Ohnemus, PRL (1994)

do(da — W~ X) [fb]

—0.5

0 ~ My /2 TeV < 5% :
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What do we learn in testing EWSR?
GaSYRf Saateée O2yFANYXY 0KS

- Carlo Rubia
SMEFT BSM VS. HEFT BSM
— 1 ﬁ¢+ _ 209%T, /v . a o 1 ¢+
Sa_\/§(v—I—JEET—I-@'C{;U)’ U=e /¥ with ¢Ta—\/§(_ 3{%);
- anM) t \n+2 _ v’ Ty 1 o
ESMEFT”{L(f) = — Aon ((‘0 (p) EUh — Z tI'[DP:U D U]FU(H) + E@;H@ H — V(H)

weakly coupled (SUSY) strongly coupled (compos
new scale ~ nearby scale 4
At the LHC: Higgs coupling 3ké ~ 10%

Of AAKUOUO CSNXYAZY  dzl | 41
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E.CeladaTH et al., arXiv:2312.13082
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Journey in phenomenology
before & after the nggs boson
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Congratulations Verno
for the 2021 APS Sakural Prize!

2021 Sakurai Prize Lecture

Vernon Barger

University of Wisconsin - Madison
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