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Preface

This “Zeroth-Order Design Report” (ZDR) for the Next Linear Collider (NLC) is being created at a time of both
great opportunity and uncertainty in the future directions that will be taken by the world-wide community of high-
energy physics. There is exciting news that the Large Hadron Collider project has been approved for construction
at CERN, and the planned involvement by physicists and engineers from countries around the globe will make this
the first accelerator to be designed and built by a truly world-wide collaboration. By contrast, the cancellation of the
SSC has demonstrated the necessity of international collaboration on such large scientific projects. The community of
scientists and engineers at work on the accelemtgsics and technologies of high-energy electron-positron colliders

has recognized this need, and has made concerted effort to coordinate research activities to optimize our combined
understanding and knowledge. This ZDR is one further step in this process.

The first electron-positron linear collider, the Stanford Linear Collider (SLC), began operation in 1989 with the dual
purpose to explore the particle physics of tHeldson and to develop the acceleraptiysics needed for a future
TeV-scale linear collider. The SLC program has proven to be quiteessful on both counts. Experiences gained

and lessons learned from this prototype collider are a firm foundation for the design and implementation of a next
generation machine. Developments at laboratories around the world have led to several choices of technologies
to efficiently accelerate beams of electrons and positrons to high energy, and majoriliéisssfacesently nearing
completion will soon allow evaluation of complete systems of these acceleration techniquésnditest facilities

already, or soon will, provide demonstrations and experience with techniques to create and control the delicate beams
required to achieve the high luminosities needed for particle physics at the TeV-scale.

This NLC ZDR has been completed in the above context as a feasibility study for a TeV-scale linear collider that
incorporates a room-temperature accelerator powered by rf microwaves at 11.424 GHz—similar to that presently used
in the SLC, but at four times the rf frequency. The purpose of this study is to examine the complete systems of such
a collider, to understand how the parts fit together, and to make certain that every required piece has been included.
The “design” presented here is not fully engineered in any sense, but to be assured that the NLC can be built, attention
has been given to a number of critical components and issues that present special challenges. More engineering and
development of a number of mechanical and electrical systems remain to be done, but the conclusion of this study is
that indeed the NLC is technically feasible and can be expected to reach the performance levels required to perform
research at the TeV energy scale.

Itisimportantto recognize that the contents of this ZDR include the work of many people not acknowledged as authors
in the subsections of the report. This ZDR is the result of many years of discussion and investigation with scientists
and engineers from around the world. References have been given in the text, but it is not always pessibtately

identify the true source of many of the notions and ideas included in a work of this type. The authors of this report
apologize in advance for omissions. Effort has been made to use technical definitions in this ZDR that conform as
widely as possible to those used in the recently completed International LinBiale€dechnical Review Committee

Report (The TRC Report, edited by G. Loew, SLAC Report—471, 1996). The ideas and parameters that appear in
this ZDR have evolved from those given in the TRC report. Even so, the TRC report is a valuable companion to this
document.

ZEROTH-ORDER DESIGN REPORT FOR THENEXT LINEAR COLLIDER



