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Room Temperature X-band 

Klystrons (SLAC & KEK)
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Pre-History Before the ILC/GDE

NLCTA @ SLAC 

Next Linear Collider Test Facility

Linear Collider R&D at 

SLAC and KEK
developed new 

generation of 

microwave power 

sources.

1990s



Pre-History before the ILC/GDE
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TESLA Concept

• The TESLA proposal called for a 15-km-long 

superconducting radio-frequency linac to accelerate an 

electron beam to 250 GeV, and a second, almost identical 

linac for positrons. Each linac had 10K resonant RF cavities 

made of superconducting niobium operating at the 25-MV/m 

accelerating field for a 500-GeV collider. 

1990s



HEPAP SUBPANEL
U.S. Long Range Planning Committee

Questions for the Community

Jonathan Bagger & Barry Barish

Snowmass

July 1, 2001
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2001 Bagger-Barish HEPAP Subpanel
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HEPAP Subpanel Recommended 

reconvene Loew Panel to Make 

Technology Choice

Produced beautiful 600 page 

report, but without technology 

choice.
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ITRP Arriving in Korea
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Departing from Korea



ITRP

--------------------

Linear Collider Technology 

Recommendation

Barry Barish

ILCSC/ICFA Special Meeting

IHEP, Beijing

19-Aug-0411
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The Technology Recommendation

• The recommendation 

was presented to 

ILCSC & ICFA on 

August 19 in a joint 

meeting in Beijing.  

• ICFA unanimously 

endorsed the ITRP’s 

recommendation on 

August 20
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Attendees:  Son (Korea); Yamauchi (Japan); Koepke (Germany); Aymar (CERN); 
Iarocci (CERN Council); Ogawa (Japan); Kim (Korea); Turner (NSF - US); Trischuk 
(Canada); Halliday (PPARC); Staffin (DoE – US); Gurtu (India)

Guests:  Barish (ITRP); Witherell (Fermilab Director,)

“The Funding Agencies praise the clear choice by ICFA.  This 

recommendation will lead to focusing of the global R&D effort for the linear 

collider and the Funding Agencies look forward to assisting in this process.

The Funding Agencies see this recommendation to use superconducting rf 

technology as a critical step in moving forward to the design of a linear 

collider.”

FALC is setting up a working group to keep a close liaison with the Global 

Design Initiative with regard to funding resources.

The cooperative engagement of the Funding Agencies on organization, 

technology choice, timetable is a very strong signal and encouragement.

Statement of Funding Agency (FALC)

17-Sept-04 @ CERN
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The Community then Self-Organized

Nov 13-15, 2004
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Snowmass 2005

670 Scientists 

attended two week 

workshop

at 

Snowmass
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2003年 7月

Asia

Global Effort on Design / R&D

Joint Design, Implementation, Operations, Management

Host Country Provides Conventional Facilities

EU US

Snowmass                 

49 GDE members       

---------

Present                 

GDE Membership 

Americas 22    

Europe     24         

Asia          18

About 30 FTEs
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11-nov-11 Linear Collider School 2011                         

Lecture I-2
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main linac
bunch
compressor

damping
ring

source

pre-accelerator

collimation

final focus

IP

extraction
& dump

KeV

few GeV

few GeV
few GeV

250-500 GeV

Designing a Linear Collider

Superconducting  RF 

Main Linac



11-nov-11 Linear Collider School 2011                         

Lecture I-2
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電場

(陽)電子

Technical Challenges: High Grad SCRF

Electric Field

Electron 

(positron)



11-nov-11 Linear Collider School 2011                         

Lecture I-2
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TESLA LL RE

Aperture, mm 70 60 70

kc,% 1.9 1.52 2.38

Ke = E/Eacc 1.98 2.36 2.39

km, mT/(MeV/m) 4.15 3.61 3.78

(r/Q),      113.8 133.7 120.6

G, Ohm 271 284 280

Cavity Shape Optimization
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Superconducting RF Cavities

Chemical Polish Electro Polish
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Brian tells ‘nature’ …

7 Sept 2005
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Parametric Approach

• A working space - optimize machine for cost/performance
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Making Choices – The Tradeoffs

Many decisions are interrelated and require 

input from several WG/GG groups



Brian always watching over ‘Us’.
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Brian



Brian Created the ILC Governance Plan
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B. Foster
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Foster et al 2019 - ILC Global Project
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A New Day; A New Idea

2023



Brian – Congrats & Happy Fosterfest !!
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