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Discovery First Hints of the Higgs boson

- On December 13,201 |, CERN held a public seminar to announce the first results
of the Higgs searches:“Tantalizing hints”

- The ATLAS collaboration showed an intriguing excess at m~125 GeV, mainly due
to the H—>yyand H—>4 leptons channels.

- The Wisconsin group made outstanding contributions in H—»yyand
H—>4 leptons and in the Higgs combination effort.
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Discovery The discovery of the Higgs boson
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The Discovery of the Higgs Boson

Armed with [ffg] significance independently from the
ATLAS and CMS experiments, the Director General

of CERN, Rolf Heuer, declared:

‘| think we have it"

“We have now found the missing
cornerstone of particle physics. We have a
discovery. We have observed a new particle
that is consistent with a Higgs boson.”

July 4, 2012, date of the
discovery announcement




Wisconsin’s contribution to the Higgs discovery

We made outstanding contributions to the discovery
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Wisconsin’s contribution to the Higgs discovery

We made outstanding contributions to the discovery
(2) We played an outstanding role in obtaining the results of the
4-lepton channel
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Wisconsin’s contribution to the Higgs discovery

We made outstanding contributions to the discovery

(3) One of our graduate students is one of the two physicists who

first obtained the significance of 5o
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The chances that the events
observed were due to random
fluctuations are less than one
in three million -
corresponding to the stringent
“five sigma” gold standard
particle physicists insist on to
claim a discovery.



Wisconsin’s contribution to the Higgs discovery
201142012 data

We made very strong contributions
to the ATLAS plot shown in the cover
of Physics Letters B
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the Standard Model Higgs Boson with the ATLAS
Detector at the LHC”
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September 17, 2012




The moment we got 50 June 25,2012, 3 pm (Video)

Graduate Student
Haoshuang Ji
announced 5o




The moment we got 50 June 25,2012, 3 pm




The moment we got 50 June 25, 2012, 3 pm
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Celebrating 50 July I, 2012 Haichen’s birthday

2 photons
Haichen Wang

4 leptons
Luis Flores

Combination
Haeshuang Ji




Photos to celebrate...
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On July 4, 2012 the Higgs working group had a celebratory drink. Everyone is
watching the corks of the champagne bottles flying up to the ceiling.




July 4,2012 Meeting Professor Higgs

8 Professor
Englert

Professor
Higgs ‘ ‘

On July 4, at the end of the CERN seminar | went to shake hands with
Prof. Higgs. | told him “| have been looking for you for over 20 years”.
He replied “now, you have found me”.



Media coverage of Sau Lan Wu



The four Prize Recipients at the ceremony of the 1995 European Physical Society
High Energy and Particle Physics Prize in Brussels, Belgium. Front row: G 'unter Wolf
and Sau Lan Wu; second row: Bj ‘orn Wiik and Paul S"oding.




@ EUROPEAN PHYSICAL SOCIETY

1995

HIGH ENERGY AND PARTICLE PHYSICS
PRIZE

of the

EUROPEAN PHYSICAL SOCIETY

The 1995 High Energy and Particle Physics Prize of the European Physical
Society is awarded to

Paul Soding
Bjsrn Wik
Giinther Wolf
Sau Lan Wu

for the first evidence for three-jet events In e*e- collisions at PETRA.

Brussels, 27 July 1995

L Wy oy

President Chairman

European Physical Society High Energy and Particle
Physics Division
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Article published in the TRIBUNE DE GENEVE
on JU|y 31, and AUQUSt 1, 2008 (translation)

In 1995, Sau Lan Wu, a University of
Wisconsin-based CERN user, was awarded the
European Physical Society Prize.

CERN, the feminine touch.

One woman, 89 men...

How many did you say? Two, five, ten, none at
all? Since 1901, 178 people have won the
Nobel Prize for Physics. And of these, just two
women - Marie Curie in 1903 and Maria
Goeppert-Mayer 60 years later. Forty years

Marie Curie needs no introduction. Born into a under-privileged
family in Warsaw, through hard work and intelligence she
succeeded in doing what no other woman has managed — win
two Nobel Prizes ! After the physics prize for her discoveries on
radioactivity, she received a second supreme distinction in 1911
for her work in chemistry. Her daughter, Irene Joliot-Curie,
followed proudly in her mother’s footsteps when she and her
husband, Frédéric Joliot, discovered artificial radioactivity and
were jointly awarded the Nobel Prize for Chemistry in 1935.

In 1948, Maria Goeppert-Mayer, an American of German origin,
proposed the nuclear shell model of the atomic nucleus,
publishing her findings at the end of 1949 at the same time as
German physicist Hans Jensen published an article proposing
the same theory. They would share the Nobel Prize for Physics
in 1963.

Happily, other women have distinguished themselves in physics
and science in general, and particle physics in particular, and
have been justly rewarded with other, equally prestigious prizes.
But women are still far outnumbered by men, simply because
the two sexes don’t embark in equal numbers on careers in these
disciplines.
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Article published in the TRIBUNE DE GENEVE
on JU|y 31, and AUQUSt 1, 2008 (translation)

About 10 women have been distinguished in particle physics, mainly Americans. One of them - Sau Lan Wu
—is currently working with CERN. Sau Lan Wu dreamed of being a painter but, after reading Marie Curie’s
biography, she decided to devote her life to physics. In 1995, she received the European Physical Society
Prize for the first detection of three-jet events in e* e collisions at PETRA, which amounted to the first direct
observation of the gluon. All a bit complicated, we agree. Today, Sau Lan Wu manages the group at the
University of Wisconsin which is doing experiments at ATLAS , one of the detectors at the LHC, which will
soon be switched on.

Famous or not, prize-winners or not, women are slowly making their mark on the field of particle physics and
physics in general. At CERN in particular, more and more women are emerging. The reasons for inequality in
science are complex, but intellectual capacity is certainly not one of them. In 2005, the former director of
Harvard, Lawrence Summers, caused a scandal with the following remark: “I’ve noticed that men regularly
achieve better results in exams and no-one knows why — perhaps it’s biological.”

Since then, the weight of evidence confirms there is no difference between men and woman when it comes to
using the grey matter. Aptitude for science has nothing whatsoever to do with gender — or ethnic origin — but is
shaped by education. Perhaps the real question we should be asking is to what extent our education is
influenced by parental expectations and social prejudices.

Author : Anne-Muriel Brouet
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The long road to the Higgs boson

Physics World
August 2012

by Michael Riordan

Feature: Particle physics Pcmirieos

The ong road fo
the Higgs boson

With the iscoery of the Higgs boson seemingly accomplished, Michael Riordan looks back 2t how
this long:sought particle was predicted and the fist quarter century o experimental searches for it
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In the case of the Higgs boson search, where large ranges of particle masses
are being surveyed, there is also the “look-elsewhere effect” to contend with.
This refers to the fact that if you are examining many data bins in which an effect
might show up, the chances of seeing something in one bin are multiplied by the
number of bins under study. You have to adjust for that possibility.

Thus twice-shy particle physicists have come to rely on the 5o gold standard
before they will begin to accept a possible result as real. And even then, it helpsx
to have comforting corroboration from an independent experiment, which |§ﬁne
reason why Fermilab had two general-purpose detectors on the Tevatm;y

Big dreams Sau Lan
Wu in the Large
Electron—Positron

collider tunnel at
CERN. With others,
she hoped this
machine would help

at a mass close to 174 GeV. At ;1;10'&. than 185 times
the proton mass, this was ggn'a still is) the heaviest
known elementary particle.

But such a heavy topqu.:lrk when considered within
the Standard Model in tandem with the increasingly
accurate ngsﬂer(_ntq of the W and Z masses,
implied a l;atfu_r light Higgs boson, with a mass below
200GeV: “And theoretical arguments based on super-
%ym-rﬁ-:.try began to suggest that the lightest of its neu-

_aral, spin-0 bosons should come in above the Z mass

but below 135 GeV. The SSC had been diming far too
high, that is. CERN and Fermilab might in fact hdyp.
an outside shot at discovering it. L

Full steam ahead e
In 1996 LEP began its second phd‘i[?le operation at
energies above 160GeV, at whlgh pairs of W bosons
appeared in profusion. Phys1c1<‘.ts began excluding
ever-higher Higgs- boson/mdsscs as the LEP energy
and luminosity, or :.wﬂlsmn rate, steadily increased
during the late LQ‘IOS CERN accelerator physicists
and engineers “achieved these gains by adding ever
more supcrconductmg microwave cavities to the
mdchma to restore the energy lost by its electrons
.:md positrons in every orbit as a result of synchro-

find the Higgs boson..-Tron radiation (which grows as the fourth power of

|

7Big dreams Sau Lan

Wuin the Large
Electron—Positron
collider tunnel at
CERN. With others,
she hoped this
machine would help
find the Higgs boson.
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“The particle at the end of the Universe” Sean Carroll 2012

[HE PARTIGLE
AT THE END OF
[HE UNIVERSE

HOW THE HUNT FOR THE HIGGS BOSON
LEADS US TO THE EIJGE OF A NE_W WﬂHll]

Hardcover, Dutton (Penguin group)

,;"’,;;“' g”,.’; "‘, %
SEAN EAHHUI.I. N tA. Sau Lan Wu of the University of Wisconsin,
R B e who has been searching for the Higgs at

both LEP and the LHC
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The Higgs at Last

Scientific American October 2012

Translated (or in progress) into many languages.
German, French, Spanish, Italian, Chinese, Japanese, ...
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How the world’s most
complicated machine

processes and
communicates
informationa=

&
of the
m»-l )

Science N\

N

and Sau Lan Wu

PHYSICS

After a three-decade search,
scientists appear to have
found the elusive particle.
Its peculiar properties
suggest a new era in physics
could be about to dawn

By Michael Riordan, Guido Tonelli
and Sau Lan Wau

L. MDCCEXEV
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Scientific American - Special Collector's Edition, August, 2013

SCIENTIFIC - “The Higgs at Last”, Is
AMERICAN | selected to be the first
- article in a special edition of

g & . Scientific American devoted
o N to “extreme physics”,
containing 16 of the most
Intriguing articles that
Scientific American has
published in recent years.

ekl \Was published on August 12, 2013

“THEORY OF EVERYTHING” |

WHAT THE HIGGS |
DISCOVERY REALLY MEANS |

HOW QUANTUM THEORY |

EXPANDS OUR MINDS |
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Che New llork Times

Front page of the
New York Times

Catching One Big Little Thing
A special issue tracks the toil and tri

umphin the hunt for physics” most elu-
sive particle, the Higgs hoson, PAGEDI

This photo is shown in
the first page of the
science section.

It occupies most of the

page.

8 pages devoted to The Higgs discovery

Science Times
TUESDAY, MARCH 5,2013

Chasing the Higgs

Struggle, and finally triumph, in
the search for physics’ most
elusive particle.

By Dennis Overbye

Photo Caption

Peter Higgs, center, of the
University of Edinburgh,
was one of the first to
propose the particle’s
existence. From left,
physicists at CERN who
helped lead the hunt for
it: Sau Lan Wu, Joe
Incandela, Guido Tonelli
and Fabiola Gianotti.
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Che New ork umes  ScienceTimes

Sections D6 / D7

The job of ultimately confirming the boson’s discoverv had been
entrusted to another pair of graduate students, Haoshuang Ji
a Wisconsin student , and Aaron Armbruster of the University of
Michigan — who had sent the plot that Dr. Gross had woken up
to in November. They were each working to combine all the Higgs
data from all the myriad ways it could fall apart and leave a

trace in the detectors. This calculation would make or break

the Higgs, because the boson had to behave properly in all

its guises.

On the afternoon of June 25, Mr. Ji announced he had gotten a
result of 5.08 sigma, causing cheers to go ringing down the
corridor outside Dr. Wu'’s office; everybody ran to sign the
printout. The next day, Mr. Armbruster arrived at the same
result.

ATLAS was at 5-sigma.
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International Herald Tribune March 6, 2013

BULL MARKET
THE DOW JONES
HITS ARECORD

PACE 17 | BUSINESS WITH REUTERS

RAFAEL NADAL
LOOKING READY
TO PLAY AGAIN?

PACE 13 | SPORTS

SUZY MENKES
STILLNESS AND GRACE
FROM VALENTINO

? “‘ PACES | FASHIDN PARIS

International Herald Cribune

THE GLOBAL EDITION OF THE NEW YORK TIMES

WEDNESDAY, MARCH 6, 2013

GLOBAL.NYTIMES.COM

Chasing the Higgs

The professional rivalry that led to physics’ missing link

MEYRIN, SWITZERLAND

BY DENNIS OVERBYE

Vivek Sharma, a professor at the Uni-
versity of California, San Diego, had to
spend months at a time away from
home, coor @nating 2 team of phy sicists
at L'chugc Hadron Collider here, just
outsideCeneva. Buton A prit 15, L
daughter’s seventh birthday, he flew to
Catdornia. “We had a fine birthday, 2
Desutiful day.” herecalled.

Then Dr. Sharma was alerted that a
rival team of physiists had beaten his

team to the discovery of the Higgs bo-
300 — the long-soughit “Cod particle”

11 his rivals were right, # would mean
that Dr Sharma and his colieagues had
missed one of nature’s greatest prizes:
to know something that nobody dse has
everknown.

He fiew hack to Geneva the next day
and did not see his famdy again for
months.

Dr. Sharma and his colleagues had
every reasan to believe $hat they were
dosing in cn the Great White Whale of
modern scence: the Higgs bason, 3
particle whose existence would explain

mmnmnmmmpm
508 in the rubbie of subasomic collisisns.

Thevnmarymdtheduowemn Peter Higgs, center, of the University of Emmuummmmnmmmmm e H
physidists at the European Organiz ation for Nudear Research who heiped lead the hunt for it Sau Lan W,

eph Incandeta, Guido Tonelli and Fabiola Gianoeti

all the others then known and how they

fit together into the jigsaw puzzie of
reality.

Far aimost half a century, physidsts
had chased its quantum ghost trough
labyrinths of mathematics and logic,
and through tons of eclectronics at
powerful partice colliders.

Now it had came down to e Large
Hadron Collider, where two armies of
physicists, cach 3,000 swrong, struggled
against each other and against nature.

In physics radition, they were there
to check and compilement each other
HICGS, PACE 8

Antitrust fine
expected as
E.U. zeros in
on Microsoft

China backs
U.S. efforts

to penalize

North Korea

BRUSSELS

NEW YORK

Penalty could be signal
that companies violate
settlements at their peril

Proposed U.N. sanctions
target ‘illicit’ activities
after latest nuclear test

BY JAMES KANTER

European anttrust officials were ex-
pected to impose a large fine on Mi-
croset an Wednesday mrm:u:ne
users of the company’s Windows soft-
ware the choice of campeting Laternet
Srowsers

1t would be the first time the Euro-
pean Union has punished acompany for
negiecting to comply with the terms of
an antitrust setdement. Microsoft and
European antitrust officials reached a
settiement over the hrowser- actess is-
suein 2003, But Last Octoder, the Union's

antitrust  chied, Atmunia,
charged Microsoft with {adling to tive up
to the agreement.

The amount of the fine could not be
lcarned on Tuesday. Mr. Atmunia’s of-
fice and Microsoft executives declined
to comment. The company had previ-
ously emphasized that the failure wasa
mistakeit regretted.

The signi‘icance of the action expect-
ed Wednesday could reach beyond Mi-
crosalt. It comes as Mr. Atmunia's affice
is negotiating with Google to try to
settle tie commission’s concerns about
that company’s dominance of the Inter-
aet search and advertising markets.
Bvea it (,ong)u:-d the Union resch a

fine for Mi-

BYRICK GLADSTONE
ANDOERRY MULLANY

Balstered by support from China, the
United States moved on Tuesday to in-
tensity sanctions cn North Korea be-
cause of its auclear test last moath, tar-
geting North Korean banking activities
and what the US. ambhassadar to the
United Nations calied fllicit activities by
North Korean dipiomats.

A draft resolution introduced 3 the
United Nations Secunity Council — the
fourth against North Korea — drew a
farious reaction from the coumntry even
before ® was formally distriuted
among the 15 councl members. The
move follows three weeks of delicate
back-andforth negotistions between
the United States, the resolation's prin-
«cipal sponsar, and China, North Korea's
major benelactar, windh has neverthe.
less grown increasingty impatient with
the Nore's nuclear activities.

“North Korea will be subject to same
of the toughest sanctions impased by
the United Nations,”' the US. ambassa-
dor, Susan E Rice, said Tuesday.

She added that the scope of the sanc-
tions, ammed at demxlearizing the
Korean Peninsula, “is exteptional and
demanstrates the strength of the inter-

Crosolt would serve 25 3 waring it a
company violates such a sedtiement 2t
its Snancial peril

“It’s impartant for the commission to
show it's serious in this case because
this will set a precedent, and decause
the commission increasingty uses set-
tements to help reach solutions more
quickly, especially in the {ast-moving
technalogy sector,” said Nicalas Petit. a
professar of competition law and eco-
nomics at the University of Lidge in Bed-
gium.

“The commission also has an incen-
tive to 512 on 2 big fine in tis case to
ensure that companies, which are hard
to monitor, get the message that it will
e costly down the road # they get
caught defying setdement orders," Mr.
Peetst said.

Ln theory, Mr. Almunia can Jevy afine
totaling up to 10 percent of a company 's
MICROSOFT, PACE1®

Msun-r_munm
@t the sanctions had “excoptional” scope.

The resolution wall punish “the dlict
activities of North Korean dipfomatic
personael, North Korean banking rels-
irugu illicit transters of bulk cash.

The full text of the dralt was not made
available outside the

Councit

Photo Caption

The visionary and the
discoverers

Peter Higgs, center, of the
University of Edinburgh, was
one of the first to propose
the existence of the Higgs
boson. From left, physicists
at the European
Organization for Nuclear
Research who helped lead
the hunt for it: Sau Lan Wu,
Joseph Incandela ,Guido
Tonelli and Fabiola Gianotti.
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CERN Physicists See Higgs Boson in New Particle

By DEMMIS OWVERBYE
Published: March 14, 2013

Physicists at CERIN, the European Organization for Nuclear
Research, said Thursday that the new particle discovered with
enormous fanfare last summer definitely looks like a Higgs boson,

the particle famously predicted by Peter Higgs and others to imbue
elementary particles with mass. But they said they still needed more
data to understand how it works and what it means for the

universe.

“The preliminary results with the full
2012 data set are magnificent,” Joe

Special Section

Incandela, a professor at the
University of California, Santa
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Barbara, and leader of one of the discovery teams, said in
a statement released by CERN. “To me it is clear that we
are dealing with a Higgs boson, though we still have a
long wayv to go to know what kind of Higgs boson it is.”

After rummaging through the data from some 2,000

Chasing the Higgs trillion collisions of subatomic particles in the Large
How two armies of scientists closed 153 dron Collider — more than twice as much data as led

in on phyvsics’ most elusive particle.
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For Nobel, They Can Thank the ‘God Particle’

By DENNIS OVERBYE

The “God particle” became the
prize particle on Tuesday.

Two theoretical physicists who
suggested that an invisible ocean
of energy suffusing space is re-
sponsible for the mass and diver-
sity of the particles in the uni-
verse won the Nobel Prize in
Physics on Tuesday morning.
They are Peter W. Higgs, 84, of
the University of Edinburgh in
Scotland, and Francois Englert,
80, of the Université Libre de
Bruxelles in Belgium.

The theory, elucidated in 1964,
sent physicists on a generation-
long search for a telltale particle
known as the Higgs boson, pop-
ularly known (though not among
physicists) as the God particle.
The chase culminated last year
with the discovery of this parti-
cle, which confers mass on other

FRONT PAGE NY TIMES Oct.9,2013

FABRICE COFFRINI/AGENCE FRANCE-PRESSE — GETTY IMAGES

Scientists at CERN near Geneva on Tuesday after the an-
nouncement of the winners of the Nobel Prize in Physics.

9 Wisconsin
members

N
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Other coverage

fareword by StEVEN Weinber

Sau Lan Wu was mentioned In:

Michael Riordan

Feature: Particle physics

physicsworld.com

Michael Riordan,
author of The

isbased in
Eastbaund, WA, US,
e-mail mriordan137
@gmail.com.

This feature
continues on from
“The long road to the
Higgs bason’, which
described the hunt
for the Higgs up to
the year 2000
(August pp22-26)

Hunting of the Quark,

Cornering the
Higgs boson

Michael Riordan continues his look back on the Higgs
boson search with the early attempts to hunt it down at
the Tevatron and the Large Hadron Collider

In one sense, the Large Electron-Positron (LEP) col-
lider at CERN could have been considered a failure.
Although LEP had cost about a billion Swiss francs
(CHF) to build, and even more than that to operate
from 1989 to 2000, researchers did not discover a sin-
gle new elementary particle using it. Sure, they made
tremendous refinements of the properties of the
massive W and Z bosons - the weak-force-bearing
particles that had been discovered at CERN in the
early 1980s - as well as precision measurements of
other important parameters of the Standard Model
of particle physics. But during that 12-year period,
only Fermilab could claim a fundamental particle
discovery - of the top quark in 1995.

In another sense, however, LEP was a major suc-
cess. For physicists had excluded a huge range of
masses in which any Higgs bosons would have been
almost impossible to discover by experiments at pro-
ton colliders. A particle that remotely resembled the
Higgs boson predicted by the Standard Model should
have appeared in electron-positron collisions at LEP
had its mass been up to as high as 114 billion elec-
tron volts (114 GeV), according to a combined analy-
sis of the four LEP experiments published in 2003
(Phys. Lett. B 565 61). But nothing new had cropped
up in this range. And the precision LEP measure-
ments, taken together with the top-quark mass as
determined at Fermilab, required that any Standard
Model Higgs boson had to show up at a mass below
193GeV (at a confidence level of 95%). As nobody
could have said anything much about its mass before
1989, LEP researchers had thus taken a giant step on
the long road to cornering the Higgs boson.

And many physicists on the ALEPH experiment
at LEP, which had recorded the most telling candi-
date events, argued that they had witnessed good
evidence for it at 115GeV. In December 2000 they
published a paper entitled “Observation of an excess
in the search for the Standard Model Higgs boson at
ALEPH” (Phys. Lett. B 495 1), claiming a 30 excess
of Higgs-like events at this energy. But the other
three LEP experiments did not confirm these results.
Therefore the combined analysis allowed only that
such a signal might have occurred - in other words,
the signal-plus-background hypothesis fitted all the

data better than no signal at all, but not by much.
In late 2000 CERN finally shut LEP down after a
heated debate and began construction of the Large
Hadron Collider (LHC).

Focus on Fermilab
As the new century dawned, physicists at Fermilab
could look forward to more than five fruitful years
during which they had no competition at all in the
Higgs search. It would take at least that long (and
as it turned out, much longer) to build and install
the LHC in the 27km LEP tunnel. Boasting a col-
lision energy of almost 2 X 10”eV (2TeV), Fermi-
lab’s Tevatron proton-antiproton collider was then
the most powerful machine on Earth - and the only
one able to generate exotic new particles with masses
above 100 GeV. But would it have a sufficiently high
collision rate, or luminosity, to create enough of the
expectedly rare Higgs events?

A daunting problem with hadron colliders such as
the Tevatron or the LHC is that they also produce

Physies Werld 021 tnr 201

Physics world October 2012
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lots of extraneous debris because protons and anti-
protons are not elementary but composite particles
made of quarks and gluons. Indeed, Caltech theorist
Richard Feynman once compared proton collisions
to “smashing garbage cans into garbage cans”. A lot
of garbage comes bursting out, some of it looking a
lot like the expected decay products of Higgs bos-
ons. At LEP this was not a problem because it col-
lided electrons and positrons, which are essentially
point particles with well-understood electromagnetic
interactions. Its candidate Higgs events had only two
or four tightly packed “jets” of hadrons, correspond-
ing to emerging quarks, and little else. These events
could be recognized rather easily.

But at the Tevatron and the LHC, such Higgs-like
signals would be swamped by the immense back-
grounds of ordinary hadron events. It is not unlike
trying to detect a fire-fighter smoking a cigarette
in the midst of a forest fire from the two different
smoke patterns emitted. If you happen to have a
strong, distinctive signal, digging it out from such

Physics World )
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Wisconscience Wall in the Town Center of
the Wisconsin Institutes for Discovery

Inside the heart of the atom, physicist Sau Lan Wu is mapping the
very structure of our universe. In 2012, Wu, the leader of the UW-
Madison contingent at the ATLAS experiment at the Large Hadron
Collider in Europe, played a major role in identifying the wake of the
Higgs boson - an elusive subatomic particle believed to give all
matter its mass. It was yet another landmark in a career that includes
being the leader in the discovery of the gluon - which "glues"
together pieces of an atom's nucleus - and contributing to finding a
particle called J/psi that confirmed the existence of another
subatomic piece, the charm quark.




VASSAR College Commencement Address, May 25, 2014, by Professor Sau Lan Wu page 1l

From VASSAR to the Discovery of the Higgs Particle.

VASSAR College Commencement Address, May 25, 2014
Sau Lan Wu

Enrico Fermi Professor of Physics and Vilas Professor

University of Wisconsin-Madison, 1150 University Avenue Madison, WI 53706, USA

President Hill, Professor Feroe, the Board of Trustees, the eminent faculty, proud

parents and grandparents and Vassar graduates of the class of 2014:

Thank you for giving me this great honor and wonderful opportunity to address to-
day’s 150 commencement ceremony.

Professor Feroe tells me that | am the first research scientist in 23 years and the first
physicist ever to deliver a Vassar commencement address.
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PARTICLE PHYSICIST

Sau Lan Wu was born in the early 1940s during the Japanese <ON

(‘,‘”d“‘ﬂ\ﬂ occupation of Hong Kong. Although Sau Lan Wu's mother was <HE \»\\:’\::tig '\:\f{:‘
4 \ illiterate and uneducated, she did whatever it took to make sure \S 0 99‘9«'“
that Sau Lan Wu and her brother got a good education. s
Against her father's wishes, Sau Lan Wu applied to 50 different @
colleges in America. She was accepted to Vassar

College with a full scholarship in 1960-the
school provided her with room, board,
clothing, and books. She graduated
summa cum laude and was accepted into

THE LARGE HADRON
COLLIDER PARTICLE
ACCELERATOR

IS 17 MILES LONG.

Harvard's masters program in physics-the
. only woman admitted that year in her field.
%’ After earning a PhD from Harvard, Sau Lan Wu started researching
: particle physics—the study of matter and how it works—at MIT, DESY,
and the University of Wisconsin-Madison. Atoms are made out of
protons and neutrons, which are made of quarks. Sau Lan Wu was
fascinated by these particles and has dedicated her life to discovering
their secrets.

With a research team led by Samuel Ting, Sau Lan Wu helped to
discover the charm quark, a type of elementary particle, in 1974. After
that first achievement, she became the lead on a research team that
discovered the gluon, a particle that holds the quarks together.

One unanswered question in physics was how the tiny particles
that make up an atom have mass. In 1964, a theory was created that
smass depended on a subatomic particle named the Higgs boson-a unit
of the Higgs field, which exists everywhere. The way particles interact

with the field gives them more or less mass. To prove this theory,
researchers faced the difficult task of finding a Higgs boson. Sau Lan
Wu said, “It is like looking for a needle in a haystack-the size of a
football stadium.”
With a particle collider, Wu led-one of the teams working to find
proof of these teeny tiny subatomic particles. In 2012, her team was
instrumental in observing the Higgs boson.

£ WS MET Sau Lan Wu is one of the most important particle physicists in her
S‘:)WN pERSO N&\' *_ field and has made many groundbreaking discoveries. She continues
L 10 MAKE to teach and research what all the stuff in the universe is made of.




