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LCLS XFEL Concept: 27 Years Ago

C. Pellegrini, A4 to 0.1 nm FEL Based on the SLAC Linac,

Workshop on Fourth Generation Light Sources, February, 1992
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Next Linear Collider Contributions (1995 — 2004)
v—y Interaction region and beam dynamics

GAMMA-GAMMA COLLIDERS

by KWANG-JE KIM & ANDREW SESSLER

Photon beams can

be made so energetic

and so intense that when

brought into collision with each other

they can produce copious amounts ]
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Solid State Laser or an FEL as a y—y driver?
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Appendix B of NLC Zeroth-Order Design Report
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Details of a possible mirror arrangement in the
second inferaction regﬂun of a large linear ca/!rder
The small 1y the c point and
the interaction point is not apparent at the scale of this figure.
The figure shows the inner radius of the vertex chamber sur-
rounding the collision point, the conical mask, the quadrupoie
holders indicated by two cylinders, the incoming electron
beam path indicated by a black line nearly parallel to the axis,
and the out-gaing, disrupted electron beam path indicated by
a narrow cone emanating from the interaction point next to the
incoming beam path. The small elliptical objects are the

0.2 0.4 0.6
y=wk,

mirrors, the numbers
indicating the path of
the laser beam in time.
One of the laser beams en-
ters parallel to the axis from the
right and is deflected by mirrors in
the sequence indicated by the numbers.

The laser beam avoids mirror 6 by forming

a focus a small distance away from it. Another laser beam
enters from the left following a path symmetric to the beam
coming from the right.
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Snowmass 2001: The future of particle physics

SNOWMASS 2001
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the future of particle physics

Working Group Convenors: M. Blaskiewicz (BN
(Argonne), S. Y. Lee (Indiana)

Perfarm a survey of our present understanding of the beam dynamics problems facing the
high energy acceleratars and colliders, linear or circular, which are currently in operation,
currently under construction, or envisiocned as a possiblility of the future. The specific
beam dynamics areas to be covered are:

» C(Collective effects

« Beam lifetime

« Nonlinear effects

« Beam-Beam interaction
« Beam polarization

» Beam cooling



Snowmass 2001 — The Future of Particle Physics

oy AR
ol b M\

Where is Kwang-Je?



Physics 575: Accelerator Physics and

Technologies for Linear Colliders (Winter 2002)

ol A

Physics 575: ACCELERATOR PHYSICS AND TECHNOLOGIES FOR LINEAR COLLIDERS

Instructor: Kwang-Je Kim (kwangje@aps.anl.gov)
Lecture Room: KPTC 103 (click here for maps and directions),
Physics Department, The University of Chicago
Time: Tuesdays and Thursdays 1:30-3:00 p.m.
Review and Exercise Sessions: Thursdays 3:00-3:50 p.m.
Grading for the registered students will be based on homeworks listed in the web page.

Course Anouncement

The high-energy physics comumunity is in general agreement that a linear collider (LC) will be the most important high-
energy physics accelerator project after the Large Hadron Collider (LHC) for comprehensive exploration of fundamental
interactions on the TeV scale. The requirements of a linear collider are very challenging: high-current electron beams must
be accelerated to several hundred GeV, focused to a few-nanometer spot, and collided with similarly prepared opposing
positron beams. Thanks to the intense international effort on accelerator physics studies and hardware development during
the past decade, it now appears that linear colliders meeting these requirements can be built.

This course will provide an introduction to the accelerator physics and technology topics required to construct a linear
collider. It is intended for graduate students as well as advanced undergraduate students with a good background in classical
mechanics and E&M. Prior knowledge of accelerator physics is not necessary. The course will begin with a basic
introduction to accelerator physics and then progress into more detailed discussions of important subtopics by guest
lecturers who are leaders in the respective areas. Attendance by scientists from Chicago-area institutions interested in the
future development of high-energy accelerators is also encouraged.
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LECTURERS

S. Holmes (FNAL)

Attend the LC Workshop

KIK

KIK

T. Raubenheimer (SLAC)

J. Rosenzwelg (UCLA)

L. Emery (ANL)

J. Wang (SLAC)

L. Lilje (DESY)

F. Zimmermann (CERN)

V. Shiltsev (FNAL)

W. Gai (ANL)




Goal of hosting a Linear Collider (ca. 2004)

Physicists at the Argonne Tandem-Linear Accelerating
System are working with Helen Edwards to construct a
chemical processing lab at Argonne for the superconducting
RF cavities. Physicists at the Argonne Wakefield Accelerator
are developing a facility to test the performance of the high-
gradient RF structures built at Fermilab.

alf—hnurs driving distance,” Klm said. "We woufd-ike_ -

to work together to strengthen the prnspects of hosting a
ear Collider at Fermilab. e

courtesy Argonne
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RF superconductivity workshop (ca. 2004) —

?7?
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ANL-05M10

Proceedings of the Workshop on
Pushing the Limits of RF Superconductivity

Kwang-Je Kim and Catherine Eyberger, Editors

Advanced Photon Source
Argonne National Laboratory

DM
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ILC Damping Ring Studies
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Studies Pertaining to a Small Damping Ring for the
International Linear Collider

Louis Emery, Kwang-Je Kim
Argonne National Accelerator Laboratory, Argonne, IL 60439

Joe Rogers
Cornell University, Ithaca, NY 14853

Shekhar Mishra, David Neuffer, K.Y. Ng, Jean-Frangois Ostiguy, Nikolay Solyak, Aimin
Xiao

Fermi National Accelerator Laboratory, Batavia, IL 60510

George D. Gollin', Guy Bresler, Keri Dixon, Thomas R. Junk, Jeremy B. Williams
Dept. of Physics, University of Illinois at Urbana-Champaign, Urbana, IL 61801

September 28, 2004

FERMILAB-TM-2272-AD-TD



Managing the Americas ILC Damping Ring Effort
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Damping Ring Design
Overview

Kwang-Je Kim

B 2005 International Linear Collider Workshop
Stanford Linear Accelerator Center, Stanford, CA

March 18-22, 2005

Argonne National Laboratory

| 7~ A U.S. Department of Energy
4 Office of Science Laboratory
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Snowmass 2005 — Beginning of the ILC GDE

Where is Kwang-Je?




Unfortunately management has it’s drawbacks

SN

o1 A~
I L c Americas Region

Damping Ring R&D

Kwang-Je Kim
Argonne Accelerator Institute
Argonne National Laboratory

ILC Americas Regional Team Review
April 4-6, 2006
Fermi National Accelerator Laboratory
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Damping Rings are too easy
- Lets study Positrons

ol A>
T
el Update on ILC Production
el and Capturing Studies

Wei Gai, Wanming Liu and Kwang-Je

Kim

ILC e+ Collaboration Meeting

IHEP Beijing

Jan 31— Feb 2, 2007

Electrons Posilron solrce l.'hrlg::h:-'a Eloctron scurcs Positrons

Undulator ™.

-

Main Linac Dampang Rirgs Main Lireac



a-___- h#“ﬁ

: -_ﬂs-&..\. §h s
I.m .iw.@?i.wﬁuilr.!
.._u e

tﬂ, ]

Where is Kwang-Je?
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Found Kwang-Je!

2007 ILC GDE Meeting, Beijing ™



Thanks for 27 great years of working together!
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