Vernon Barger earns 2021 APS Sakurai Prize

Posted on October 16, 2020

University of Wisconsin-Madison Physics professor Vernon Barger

has won the J.J. Sakurai Prize for Theoretical Particle Physics, the

American Physical Society announced October 7.

The J.J. Sakurai Prize is considered one of the most prestigious Vel‘non Ba rger eleCted AAAS Fe"OW

annual prizes in the field of theoretical high energy physics. Barger,  posted on April 18, 2024
Vernon Barger who joined the UW-Madison faculty in 1965, is a world leader in

theoretical particle physics where theory meets experiment. He is This story is modified from one published by University Communications

one of the founders of collider phenomenology as it is practiced
Eight University of Wisconsin—-Madison scholars —

today.
including physics professor Vernon Barger — have
been elected fellows of the American Association
for the Advancement of Science, the world's
Department of Physics cantifi :
ReseaFr)ch, teaching and outreach in ¥1ysics at UW-Madison ’E IargeSt general SCIentlfIC SOCIety.

Graduate~  Undergraduate~  Research  People~  News&Eventsv  Climate & Diversity = Outreach  Resources~  Gi Ba rger was elected for “seminal work in studying

fundamental particles at colliders and leadership
in particle phenomenology, where theory meets

Home / VernonBarger

experiment.”

Vernon Barger

Vilas Research Professor and Van Vleck Professor

barger@pheno.wisc.edu
(608) 262-8908

5295 Chamberlin Hall
Publications

Website: Phenomenology
Research Interests: Collider physics phenomenology; unified models; Higgs bosons;

supersymmetry; neutrino physics; cosmology
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Marty Olsson at the 2005 Don Reeder David Cline
Alumni Celebration picnic.
Photo: Bob Morse

Vernon Barger



2 PIRAGIN 3¢ RHTS

T DUERR S LY




Barger has done research on collider physics
phenomenology (especially related to the Large Hadron
Collider), Higgs bosons, supersymmetry, and grand unified
theories, as well as "neutrino oscillations, particle dark
maitter, early universe cosmology, heavyjuarks and the
Reggepole model.

The phenomenology research program at the University of
Wisconsin-Madison began in the midl960's asa

collaboration of theoretical and experimental faculty. The 5

Institute was created by the University in 1984 with support
from the U.S. Department of Energy, with Vernon Barger and
Francis Halzen as directors. 4
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Phenomenological
Theories of High
Energy Scattering

| Barger, Vernon D,

Note.'l'hxs:snadteactualbwkcover

Follow the authorse

V. Barger ( Follow

N

Follow

refers to a prediction about the allowed energy levels of bound states for a
Dirac particle with a specific type of spherically symmetric potential.
Specifically, it states that when the radial part of the wave function has no

Here's a more detailed explanation:

Context:

certain way near the origin. @

Jandl:

J represents the total angular momentum of the particle, while | represents the orbital
angular momentum. In the Dirac equation, the two values of J, | + 1/2 and | - 1/2,

No Nodes:

The "no nodes" condition means that the radial part of the wave function, which
describes the particle's probability distribution with respect to distance from the
center of the potential, does not change sign. @

Rule's Prediction:

Barger and Cline's rule predicts that when the radial wave function has no nodes, the
lowest energy bound state for a Dirac particle can only exist in the J = | + 1/2 state,
and not inthe J =1 - 1/2 state. @
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Neutrino

A MODERN PIRSPICTIVE

Barger, Vernon
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Note: This s i the actoal book coves

Classical Electricity The Physics of Classical Mechanics : Classical Mechanics The Physics of

and Magnetism Neutrinos A Modern Perspective Neutrinos

Olsson, Vernon Barger Vernon Barger, Danny Vernon Barger, Martin Vernon Barger Vernon Barger, Danny
Used Good New
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Some New Aspects of Supersymmetry R-Parity Violating Interactions

Vernon D. Barger (Wisconsin U., Madison), G.F. Giudice (Fermilab), Tao Han (Wisconsin U., Madison) (Apr, 1989)
Published in: Phys.Rev.D 40 (1989) 2987

pdf & DOI [ cite Fa reference search %) 675 citations

New Constraints on the Charged Higgs Sector in Two Higgs Doublet Models

Vernon D. Barger (Wisconsin U., Madison), J.L. Hewett (Wisconsin U., Madison), R.J.N. Phillips (Rutherford) (Oct, 1989)
Published in: Phys.Rev.D 41 (1990) 3421-3441

& DOI [4 cite [a reference search 3) 635 citations

Status of muon collider research and development and future plans

Charles M. Ankenbrandt (Fermilab), Muzaffer Atac (Fermilab), Bruno Autin (CERN), Valeri |. Balbekov (Fermilab), Vernon D. Barger (Wisconsin U., Madison) et al. (Aug, 1999)
Published in: Phys.Rev.ST Accel.Beams 2 (1999) 081001 - e-Print: physics/9901022 [physics]

pdf @ links & DOI [4 cite [d reference search %) 719 citations

Supersymmetric grand unified theories: Two loop evolution of gauge and Yukawa couplings
Vernon D. Barger (Wisconsin U., Madison), M.S. Berger (Wisconsin U., Madison), P. Ohmann (Wisconsin U., Madison) (Sep, 1992)
Published in: Phys.Rev.D 47 (1993) 1093-1113 - e-Print: hep-ph/9209232 [hep-ph]

pdf & DOI [4 cite |_':‘q reference search 3) 584 citations

Bimaximal mixing of three neutrinos
Vernon D. Barger (Wisconsin U., Madison), S. Pakvasa (Hawaii U.), Thomas J. Weiler (Vanderbilt U.), K. Whisnant (lowa State U.) (Jun, 1998)
Published in: Phys.Lett.B 437 (1998) 107-116 - e-Print: hep-ph/9806387 [hep-ph]

pdf & DO [ cite [ reference search %) 590 citations
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MATTER EFFECTS ON THREE-NEUTRINO OSCILLATIONS

V. Barger and K. Whisnant

Physics Department, University of Wisconsin, Madison, Wisconsin 53706 USA

S. Pakvasa

Physics Department, University of Hawaii-Manoa, Honolulu, Hawaii 96822 USA

and

R. J. N. Phillips
Rutherford Labortory, Chilton, Didcot, Oxon, England

ABSTRACT

We evaluate the influence of coherent forward scattering in matter upon

neutrino
solution
features
could bé

using an

oscillations in the three-neutrino picture. We write down the exact
and also approximate first-order solutionsthat exhibit general

more transparently. Oscillation characteristics in matter that
observed in deep mine experiments are discussed and illustrated

oscillation solution suggested by solar and reactor data.

Vernon and his collaborators pioneered

A structure functions
A global neutrino analysis

A the Durham theory institute
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Roger Phillips:

Ernest Rutherford Prize & medal of the UK Institute of Physics:
é Phillips, Hewett and Barger showed that the decay of a
b-quark to an squark and a photon is a highly sensitive

probe of a charged Higgs boson through its on®op virtual
contribution.

Alan Martin

SandipPakvasa




Topical Workshop on Production of New Particles in Super High Energy Collisions

22-24 October 1979. Madison, WI, United States (C79-10-22)

Note: No pagination, listed on PPA Cum no 14, but not weeded

NEW PARTICLES, MADISON 1979
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This talk vas presented at the University of Wisconsin Topical
Workshop on the Produstion of New Particles in Super High Energy
Collisions. The spirit of the Workshop was speculative and this talk
is in that spirit. The kmown leptons were discovered in very different
vays and ve can omly speculate about the ways in which other and heavier
leptone can te found. Indeed we do not even know if there are leptons
beyond the tau.

1, BEYOND THE T

1.A. Status of the t!
The status of the T has been recently reviewed in detaill;
therefore I will give a brief and qualitative discussion. All measure~

ments are consistent with the v having the following properties:
a) s=pin 1/2, chorged, Dirac, point pllrtlclc:
b) obeys conventicual quantum electrodynamics;
c) obeys ional weak

d) has no strong interaccions; and

ion theory;

¢) has a unique, conserved lepton number.

Hence the v is a sequential? charged lepton to che best of our kmowledge.

There are three Intereating new pleces of data on the T.

a) The Mark J collaboration? at PETRA has messured the t pair
production cross section ole’e” + 1717) up to Ecp=31 GeV. Within the
statistics, vhich are egtill small, the cross eection 1s consistent
wvith the t being a spim 1/2, Dirac, point particle obeyfng comventicnal
quantun electrodynamics. Por exaaple in an Egp region near 30 GeV they
£4nd about 20 eveats ond their measured ole'e + T'r ) im that region

ogreca with the t being a poinc particle. We sssume g form factor?
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