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Particle oddball surprises CDF
physicists at Fermilab
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Search for structure in M4 mass spectrum

CDF scientists found evidence that some B
mesons unexpectedly decay into an intermediate
quark structure identified as a Y particle.

Scientists of the CDF experiment at the
Department of Energy's Fermi National
Accelerator Laboratory announced yesterday
(March 17) that they have found evidence of
an unexpected particle whose curious
characteristics may reveal new ways that
quarks can combine to form matter. The CDF
physicists have called the particle Y(4140),
reflecting its measured mass of 4140 Mega-
electron volts. Physicists did not predict its
existence because Y(4140) appears to flout
nature’s known rules for fitting quarks and
antiquarks together.

“It must be trying to tell us something,” said
CDF cospokesperson Jacobo Konigsberg of
the University of Florida. “So far, we're not
sure what that is, but rest assured we'll keep
on listening.”

Matter as we know it comprises building
blocks called quarks. Quarks fit together in
various well-established ways to build other
particles: mesons, made of a quark-antiquark
pair, and baryons, made of three quarks. So
far, it's not clear exactly what Y(4140) is made
of.

The Y(4140) particle decays into a pair of

IS T A YTt VA other particles, the J/psi and the phi,

suggesting to physicists that it might be a
composition of charm and anticharm quarks.
However, the characteristics of this decay do

not fit the conventional expectations for such a

make-up. Other possible interpretations
beyond a simple quark-antiquark structure are
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Learning from CDF and DZero

Lothar Bauerdick, head of the CMS Center at
Fermilab, wrote this week’s column.

The winter physics
conferences are in full
swing. In the last couple of
weeks, the presentations
of the new CDF and DZero
results were true
highlights. The Tevatron
experiments are thriving
with new results, and the
CMS collaboration is eager
to join in the fun. There is so much to learn
and discover: What is the origin of mass?
What is dark matter made of? Does
supersymmetry exist? Do the forces of nature
unify at high energy?

Lothar Bauerdick

This year’'s most exciting Tevatron result may
be the observation of single top electroweak
production by both CDF and DZero. This
enormously difficult measurement is of great
importance for the LHC experiments also. It
shows that the top quark interacts through
both the strong and electroweak force, like the
other quarks of the Standard Model of particle
physics. It also is a milestone on the way to
finding the elusive Higgs patrticle.

The fact that it took 14 years from the
discovery of the top quark at the Tevatron to
the observation of single top production is a
humbling reminder to us at the LHC how much
hard work is ahead of us once we see the first
collisions later this year.

For the LHC we expect a year-long data-
taking run starting in late fall. This was
announced at the LHC workshop at Chamonix
last month. At the workshop we also heard
about the great progress the LHC machine
group has made repairing the accelerator, the
good understanding people now have of the
reasons for the equipment failure and how to
prevent similar problems.

We expect the LHC to initially run at 10-TeV
center-of-mass energy, five times the energy
of the Tevatron. As we know very well from
the Tevatron, accelerating particles to higher
energy opens a new window for discoveries.
Many of the extremely difficult issues of
separating signals from backgrounds will be a
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may not end up spewing out dark matter, mini
black holes or other exotica. But whichever
way, figuring what's coming out will be a
tremendously hard task. A controversial
approach to analyzing data could help
physicists make sure they don't miss any of
the good stuff.

The LHC and other accelerators such as the
Tevatron at the Fermi National Accelerator
Laboratory in Batavia, lll., push protons or
other particles to near light speed and smash
them together. Thanks to Albert Einstein's E =
mc2, some of that collision energy turns into
rare, heavy particles that almost immediately
decay into hundreds of more mundane
particles (of which many dozens of different
types are known). The LHC's huge detectors
will record the passage of this debris and
produce data at a staggering rate, equivalent
to one CD-ROM per second.

Read more

Bulgarian Dance Workshop, March 19

URA visiting Scholars applications
due March 20

NALWO Adler Planetarium Trip March

21

NALWO "Meet the Teacher" English
class - March 23

Child Care program March 24

Dandia/ Garba Dance evening March
28

Kyuki Do classes March 30

Publisher 2007: Intro class April 1

Conflict Management & Negotiation
SKkills class April 1

English Country Dancing, April 5

Outlook 2007 New Features class
April 8

SciTech Summer Camps

Heartland Blood Drive Disney
Vacation winners

Harlem Globetrotter employee
discount.

WDRS Researches Transit Benefit
Program

Coed softball season begins May 13

Additional Activities

Submit an announcement

Fermi Mational Accelerator Laboratory Office of Science/lU 5. Department of Energy | Managed by Fermi Rasearch Allianca, LLC
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