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“Physics” at the Beijing Linear Collider Workshop

A highlight of the opening day plenary session at the Linear Collider Workshop 2010 at Beijing from
24 to 29 March 2010 was a talk given (over video from Kashiwa, Japan) by Hitoshi Murayama simply
entitled “Physics.” In actuality, Hitoshi addressed a rather specific physics subject, that of the
“Physics Case for the ILC.” In a sense, this talk was both a personal update of the prospects for
physics at the ILC and direct comments on the various ‘myths’ and ‘facts’ commonly heard about the
ILC. As usual, Hitoshi's talk was both interesting and inspirational.

Hitoshi Murayama is the Director of the Institute for the Physics and
Mathematics of the Universe (IPMU) at the University of Tokyo and
MacAdams Professor of Physics at University of California, Berkeley. IPMU
is one of five centres that have been created through the World Premier

International Research Center Initiative in Japan having the goal of building leading research
centres in the world. The IPMU, funded at the level of 12 million dollars per year, has the goal of
building a top-level cross-disciplinary research institution of astronomers, physicists and
mathematicians that will address fundamental cosmic questions.

Hitoshi began his LCWS talk by noting that the physics case has not changed much since the early
1990s when he first became part of the linear collider community, and that in one sense is
reassuring, but in another, disappointing. We still know little about electroweak symmetry breaking,
the Higgs sector and the hierarchy problem. Precision data suggests a light Higgs particle, and the
dark matter may be a TeV-scale supersymmetric particle. Hitoshi reviewed how the ILC would
provide the complementary information to the LHC for these and other Terascale physics topics.

Finally, Hitoshi went through what he called the myths and facts regarding the LHC and the ILC:

New physics is
unlikely at the LHC

Myth Even though precision electroweak and flavor physics
have not revealed new physics, it has put tight constraints
on new physics below a TeV.

Dark matter is out of
reach for the ILC

Myth Pamela and Fermi data, if they indicate dark matter, would
imply a mass of 3 to 5 TeV, but this could be from nearby
pulsars. We really don't know.

ILC is pushed further
into the future

Fact Approval will require LHC data and with LHC slipping, ILC
slips as well.

The high energy
community is no
longer behind the ILC

Myth The core community is right there, and once the prospects
for a project become more of a reality, others will jump in.

There are many other
options to the ILC

Fact and
Myth

There are numerous great ideas, like muon colliders,
plasma acceleration, LHC energy upgrade, etc. These
deserve R&D, but none will be mature enough to propose
right after promising LHC data.

http://ilcagenda.linearcollider.org/getFile.py/access?contribId=4&sessionId=0&resId=0&materialId=slides&confId=4175


Hierarchy problem is
overblown

Neither
fact or
myth

We simply don't know, but will see at the LHC.

ILC costs are
growing out of control

Myth US accounting includes escalation and for 4 percent
escalation after 20 years increases cost by about a factor
of 2.2 increase (of course, budgets, salaries and a cup of
coffee also increase by a similar factor).

ILC is dead   Absolutely not!

Hitoshi finally concludes: “ILC physics is great, as long as the new particles are within range, enabling us to reconstruct
theory based on data. What energy is enough? LHC will tell us, so look forward! We need to be ready once there is new
physics.”

Thanks, Hitoshi, for reminding us why we are working so hard to develop a robust design for the ILC accelerator and
detectors.

-- Barry Barish


