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World Wide Web (WWW)
in 1989

by Tim Berners-Lee (CERN)

Worldwide LHC Computing Grid
(WLCG) :

international collaborative project 
that consists of a grid-based 

computer network  infrastructure 
incorporating over 170 computing 
centers in 36 countries, as of 2012.

IOT Society
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Few Innovative Technology Spin-Offs

from KEK

CERN Staff Constitution
(2011)

Researcher : 77 (3%)
Engineer : 1959 (78%)

Administrative : 388 (16%)

KEK Staff Constitution
(2012)

Researcher : 362 (53%)
Technician : 160 (23%)

Administrative : 162 (24%)

Central research labs. in industries are dwindling down 

Researchers Engineers
KEK

collaborate
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Feb. 2015

Possible Scheme of 

Industry-Academia International 

Collaboration in ILC



Euro-XFEL

Cryomodule-process from 
manufacturing to installation 
inside the ILC tunnel



Port 
Facility

International Industry –ILC Lab. 
for Technology R&D and Innovation   

Lab. Engineering Facility



Environmentally Sustainable Research Facility



(2013 or 2014 ?)



How to Improve RF Efficiency

R&D of CPD (Collector Potential Depression) Klystron

CPD is an energy-saving scheme that recovers the kinetic energy of the spent 
electrons after generating rf power.

Conventional 

collector

Schematic diagram of CPD

collector



Multi(6) – Beam Klystron (MBK)  for 26 Cavities for ILC

Frequency 1.3 GHz

Peak power 10 MW

Pulse width 1.6 ms

Rep. rate 5 Hz

Average power 78 kW

Efficiency 65 %

Gain 47dB

BW (- 1dB) 3 MHz

Voltage 120 kV

Current 140 A

Lifetime 40,000 h

 The design goal is to achieve 10 MW peak power with 65 % efficiency 
at 1.5 ms pulse length at 10 Hz repetition rates.   

 MBK has 6 low-perveance beams operated at low voltage of 115 kV for 
10 MW to enable a higher efficiency than a single-beam klystron.  



Completely Old/New Idea for Klystron

• Synchrotron Radiation Electron Tube

RF output

Cathode
Synchrotron radiation
from small bend

Bunched
Electron Beam

1.3GHz Electron Gun

Klystron

– > 90% efficiency (small transient time factor by short bunch)

– Stabled by space charge limit operation

– Drivn from low charge low energy 1.3GHz electron beam
(1/10 klystron ?) 

– Very low cost and long lifetime

– Low cost beam line

– No switch, only HV & capacitor

Advantages



How to Save Power in Cryogenics

Cryogenics/Stirling Cryocooler

• High temperature operation
– Klystron collector

– RF Dummy load



Recover Beam Dump Energy (～10 MW)

 Reuse Beam Energy

 Reduce Radio-Activation



Water Dump

Water Vortex Dump
(25 m long x 15 m height for 1 TeV)

SLAC Dump
for 800 kW

 Issue :  shock wave management
 Issue : management of tritium gas 

and tritiated water in vapor form

Noble Gas Dump

 About 1km of a noble gas (Ar looks the 
most promising) enclosed in a water 
cooled iron jacket (transport the heat).

 This gas dump design may ease some 
issues such as radiolysis and tritium 
production.

 Issue : particle beam heating of the gas 
and ionization effects.
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Waste Heat Heat

Utilization

Agriculture, Forestry
& Fishery

some projects in 

alliance with

local companies

HASClay : inorganic porous material for low grade heat source 

 Heat Recovery

Cooling Water  Cooling Tower

 Back-end Energy Flow

Heat Recovery  Cooling Tower



Port Facility

International Industry –ILC Lab. 
for Technology R&D and Innovation   


