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Forty years ago, I took my first flight ride
Beijing PEK → SFO → ORD → MSN 

a place I lived longer than any other places
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A Prime Time for HEP: The SSC Era

The “cluster transverse mass”
was introduced

One of my 1st papers:
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From kinematics to dynamics

“forward jet-tagging”

VBF
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(~1989)
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More on the Transverse Mass:
kinematics vs dynamics

N. Glover, J. Ohnemus, S. Willenbrock: PDR 37 (1988) 3193:
Higgs Boson Decay to One Real and One Virtual WW Boson MT broad!    M(ll) → spin correlation
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Forward-Jet Tagging & Central-jet Vetoing  
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EW Splitting: Kinematics & Dynamics

Ciafaloni et al., Hep-ph/0505047; J.M. Chen, TH & B. Tweedie, arXiv:1611.00788.

In the unbroken phase
 f → f VT 

In the broken phase
 f → f VL 

• Broken phase ~v2 /Q2 → higher-twist effects like 𝛬2
QCD/Q2.

• The PDFs for VL: 

              - no log(Q2/M2) → “Bjorken scaling” restoration 
            - Goldstone Boson Equivalence Theorem violation!
• Kinematic basis “forward jet-tagging, central jet-vetoing”!

For a longitudinal vector: + O(MW/E)

trivial “scalarization” EW symmetry breaking
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 CERN LHC
     Laser @ 1012 Hz 
     (2021, Ames Lab)→

or 

Higgs on trial @ High Energies

EW Symmetry Restoration (EWSR)

parametrically:

R. Capdevilla, TH, arXiv:2412.12336 
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Huang, Lewis, Lane, Liu, arXiv:2009.09429; R. Capdevilla, TH, arXiv:2412.12336.

Massless gauge sector  &  Higgs sector:

Test EWSR @ LHC / muon Collider

For 𝛅 = MW/2E << 1:  

U. Baur, TH, Jim Ohnemus, PRL (1994)

Utilizing the “Radiation Amplitude Zeros” (RAZs)

Mikaelian, Samual PRL (1979)
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What do we learn in testing EWSR?    
         “endlessly confirm the correctness of SM” ?! 

SMEFT  BSM             vs.           HEFT  BSM

new scale ~ 𝞚                             nearby scale ~ 4𝛑 𝞄  

(light) Fermion Yukawa’s wide open:

E. Celada, TH et al., arXiv:2312.13082

weakly coupled (SUSY)         strongly coupled (composite) 

At the LHC: Higgs coupling SM-like ~ 10%

- Carlo Rubia
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2011 20251990

Congratulations Vernon
for the 2021 APS Sakurai Prize!

Journey in phenomenology
before & after the Higgs boson
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Vernon D. Barger

Emil Kazes
Marvin Goldberger

Enrico Fermi

Pheno family tree
70 postdocs

40 PhD students
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Back up slides
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Radiation Amplitude Zeros (RAZs)
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Huang, Lewis, Lane, Liu, arXiv:2009.09429; R. Capdevilla, TH, arXiv:2412.12336.

Massless gauge sector  &  Higgs sector:

Test EWSR @ LHC / muon Collider

For 𝛅 = MW/2E << 1:  

U. Baur, TH, Jim Ohnemus, 
PRL (1994)

Utilizing the “Radiation Amplitude Zeros” (RAZs)
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Gauge / scalar separation:

•   Gauge sector: Radiation Amplitude Zeros (RAZs)
 

       EM:                     ;  EW (transverse):

R. Capdevilla, TH, arXiv:2412.12336

• Higgs scalar sector:

U. Baur, TH, JO, (1994)Mikaelian, Samual (1979)
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