
2

sy
m

m
et

ry
 | 

vo
lu

m
e 

7 
| i

ss
ue

 5
 | 

oc
to

be
r 

20
10

from the editor

symmetry

Symmetry
PO Box 500
MS 206
Batavia Illinois 60510
USA

630 840 3351 telephone
630 840 8780 fax
mail@symmetrymagazine.org

For subscription services go to 
www.symmetrymagazine.org

symmetry (ISSN 1931-8367) 
is published six times per 
year by Fermi National 
Accelerator Laboratory and 
SLAC National Accelerator 
Laboratory, funded by the 
US Department of Energy 
Offi ce of Science. (c) 2010 
symmetry All rights reserved

Editor-in-Chief
David Harris
650 926 8580

Deputy Editor
Glennda Chui

Managing Editor
Kurt Riesselmann

Senior Editor
Tona Kunz

Staff Writers
Elizabeth Clements
Calla Cofi eld
Kathryn Grim
Kelen Tuttle
Rhianna Wisniewski

Interns
Leah Hesla
Catherine Meyers
Sara Reardon
Lauren Rugani
Lori Ann White 
Daisy Yuhas

Publisher
Judy Jackson, FNAL

Contributing Editors
Roberta Antolini, LNGS
Peter Barratt, STFC
Romeo Bassoli, INFN
Kandice Carter, JLab
Lynn Yarris, LBNL
James Gillies, CERN
Silvia Giromini, LNF
Youhei Morita, KEK
Tim Meyer, TRIUMF
Perrine Royole-Degieux, IN2P3
Yuri Ryabov, IHEP Protvino
Yves Sacquin, CEA-Saclay
Kendra Snyder, BNL
Boris Starchenko, JINR
Maury Tigner, LEPP
Ute Wilhelmsen, DESY
Tongzhou Xu, IHEP Beijing
Gabby Zegers, NIKHEF 

Print Design and Production
Sandbox Studio
Chicago, Illinois

Art Director
Michael Branigan

Designers/Illustrators
Aaron Grant
Andrea Stember

Web Design and Production
Xeno Media
Oakbrook Terrace, Illinois

Web Architect
Kevin Munday

Web Design
Karen Acklin
Justin Dauer 
Alex Tarasiewicz

Web Programmer
Mike Acklin

Photographic Services
Fermilab Visual Media 
Services

Muons: the next 
discovery particles?

Electrons, positrons, protons, antiprotons: These 
particles have formed the basis for much of the 
particle physics research and many of the discov-
eries of the past hundred years. Will there be 
other particles that play a similar role in the future?

Muons are very much like electrons, but 200 
times more massive. They don’t have any constit-
uent parts so they create clean collisions. Their 
higher mass means they don’t give off as much 
energy as X-rays when they are guided along 
curved paths. They are a tool that can be used 
to explore fundamental physics with high preci-
sion and at the high energies needed to study the 
next generation of particles beyond the Standard 

Model of physics. They 
are also extremely sen-
sitive, in measurable 
ways, to the effects 
of currently unknown 
physics, mostly due 
to their higher mass.

There’s just one 
problem. They only live 
for about two thou-
sandths of a second. 
That means they are 
diffi cult to create in 
suffi ciently large quan-
tities that survive long 
enough to use as the 

precision tools they could be.
Fortunately, nature has a loophole described by 

Einstein’s special theory of relativity. When parti-
cles are moving with high energy at nearly the 
speed of light, they have signifi cantly longer life-
times. Muons created 15 kilometers above the 
surface of the Earth can be detected at ground 
level because of this effect. Otherwise, they would 
travel less than one kilometer before decaying.

With these extended lifetimes, muons can be 
created, accelerated, stored, and either studied 
by themselves or slammed into targets—or each 
other. When they do fi nally decay, they give rise 
to a supply of muon neutrinos, which are useful 
for other studies. Getting to this point, however, 
will be extremely technically challenging.

The research, design, and engineering needed 
to make muon accelerators and colliders have 
for a long time been thought too diffi cult to even 
attempt. But some physicists have rethought the 
problem in light of more sophisticated accelerator 
technologies and now think a muon collider is 
quite feasible. 

It will still be a long road to a working muon 
collider, but the effort will create other kinds of 
particle physics machines and experiments along 
the way. A muon collider might be the technol-
ogy needed to explore the new world of particles 
that physicists expect the Large Hadron Collider 
to reveal. Perhaps in 50 years we will look back 
at the history of particle physics and the list 
of key discovery particles will include that heftier, 
short-lived cousin of the electron, the muon.
David Harris, Editor-in-chief
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