Future|Directionforiind Academia!Collaboration

LAl

PPR o

WSS |y RAF W ]|

Atsuto Suzuki

G . ' ,"l

. ‘ll., :

Iwate Prefectural
University




1 RichiSourceslofiTechnologicalllnnovation
inlILC

Telecommunicatio

Early Detection
n Equment

Next Generation of Disease

Space
X-ray Development

Protein Structural Analysis Camera s R
Innovative Drug T i o Transmission
Development e’ ‘&\% 4 l & .1 B (
R A BTN 1 Extreme : :
. Next Generation Light . .
Environment 4D Positron CT v, Electronics ngh Vacuum :
Sources — S -Stati
Energy - > pace-Station

e R Nano-Device
W Opto-Electronics '

. m| 100 MW Class — LT L8 e
‘ Particle Beam Quantum Beams L. e y ; %

LINEAR CHUO EXPRESS

Ultra Precision Engineering
High Power Klystron
Superconducting Cavity

Ultra-High Field
Superconducting Magnet

High Electric Power e h - 1 || Advanced
Transmission 1 i = =, iy LR ' Civil
R " Engineering
and
Construction

== | —r'l——"" g - ,
Large Scale _— ' =
Integrated Tech. Robotics Super-Computer High Quallty Secure Net High
Remote Control High Speed Concrete Frequency

Technology &

Data-Handling Technology Remote Control



in 1989
by Tim Berners-Lee (CERN)

|OT Society

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.
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CERN Staff Constitution [ EEE—————— KEK Staff Constitution
(2011) s el R (2012)
Researcher:77 (3%) B & Researcher : 362 (53%)
- Engineer : 1959 (78%) SR SESZEE Technician : 160 (23%)
# Administrative : 388 (16%) i B8 Administrative : 162 (24%)
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2" :1Port-Facility

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

Production in Overseas

manufacturing, composition, inspection* - -

Euro-XFEL
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3 EssentialiTaskiforlILC

Environmentally Sustainable Research Facility

Proposal for a

I
ESS ENERGY CONCEPT

FINAL REPORT
2013

Foreword from the CEO of ESS
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The|ESS Energy Concept

Renewable: Responsible:

All energy from new, dedicated Reduce energy use to
renewable production at a under 270 GWh per year
stable and competitive cost T '[

e

%
Wike

1
B

Recyclable:
Completely replace

Before it is settled that the ESS will be
built in Lund, Sweden- - - We discussed
how to power such a facility in an
environmentally friendly manner - - - and
wrote down to what will make ESS not
only the world's leading research facility,
but also the first large-scale research
facility that will be environmentally
sustainable.

towers with a coolir]
based on heat recyc
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| Request for ICFA Panel of Sustainable Accelerator/Collider.
L Gontext. | | N (2013 or 2014 ?)

* - Energy -consumption ‘and ‘related running -cost -are -major ‘issues -for -

many ‘on-going ‘and future -accelerator/collider ‘projects ranging from -

medical -and -industrial -equipment - to - the - highest - energy - or - most

intense research machines..
* - The feasibility -of ' HEP -future ‘infrastructures ‘is ‘strongly ‘depending -
on ‘the -efficient -implementation, -both -at -the ‘design -and -operation -

level, -of ‘energy ‘saving/recovery/recycling ‘schemes -as ‘well ‘as -on ‘the -
injection of sustainable energies in the energy mix..

* - Any progress - done - in - the - framework - of - flagship - projects - whose -
electrical consumption come close to large cities not only will impact
the -accelerator/collider -economy -but ‘may -also -‘contribute ‘to ‘solving -

the most prominent societal issue of energy. -

Reuse

Infrastructure : 50 MW 50 % : 25 MW
RF System : 70 MW 40 % :28 MW Reuse
Cryogenics: 70MW 100 % : 70 MW Energy

Beam Dump:10 MW 100 % :10 MW

Stand Alone

Improve
- PMEnergy System

Efficiency




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.
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Multi(6) — Beam Klystron (MBK) for 26 Cavities for ILC

DEVELOPMENT OF TOSHIBA L-BAND MULTI-BEAM KLYSTRON
FOR EUROPEAN XFEL PROJECT

Y. H. Chin. KEK. Tsukuba. Japan.
A.Yano. S. Mivake. TOSHIBA ELCTRON TUBES & DEVICES Co.. Ltd.. Ohtawa-shi. Japan.
S. Choroba, DESY. Hamburg, Germany

» 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.

reueny | 13ahs

Peak power 10 MW
Pulse width 1.6 ms
Rep. rate 5Hz
Average power 78 kW
Efficiency 65 %
Gain 47dB
BW (- 1dB) 3 MHz
Voltage 120 kv
Current 140 A

‘e 2: Electron Gun of the E3736. Lifetime 40,000 h




Completely Old/New Idea for Klystron RF output

* Synchrotron Radiation Electron Tube Bunched
Electron Beam
Synchrotron radiation &
1.3GHz Electron Gun from small bend s—— o A .EhOde
Klystron 2 N

—

LTL

Damping
\ Rings

...--""

'. . Main Linac
ETURN EBCI + BDS

Advantages
— > 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



How to Save Power in Cryogenics

Cryogenics/Stirling Cryocooler
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Recover Beam Dump Energy (~10 MW)

0.6 GeV (X)

Pre-Linac Compressor

6 GeV (5)

Compressor S Damping
136 MeV (L) Ring Bypass
(UHF)

2 GeV (S)

Electron Main Linac
240-480 GaV (X)

Low Energy
5km IR (90-500 GeV) (

Final
Focus

Positron Main Linac
240-480 GeV (X)

( 6 GeV (3)
2Gev (L)
Pre-Damping
Ring (UHF)
Injector System
for 15 1oV 136 MeV (L)
Cormpressor

Pre-Linac
& GeV (5)

Compressor
0.6 GeV (X)

50, 150, 250 GeV

Lines

Length for
500 GeV/Beam

Dump

Energy IR
250 Ge\ to multi-TeV)

Dump

Final
Focus

Dump

High Energy IR
(250 GeV to multi-Te

Dump

» Reuse Beam Energy

» Reduce Radio-Activation




Water Dump

SLAC Dump
Water Vortex Dump for 800 kW
(25 m long x 15 m height for 1 TeV)

» lIssue : 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 (@) x=0.5mm (b) x=0.8mm
cooled iron jacket (transport the heat).

» This gas dump design may ease some - - S S
issues such as radiolysis and tritium »’N S — - ————

production.

» lIssue : particle beam heating of the gas
and ionization effects. 4um ‘
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Waste Heat Recovery and Utiliza

» Back-end Energy Flow
Cooling Water -

Heat Recovery |2 Cooling Tower

» Heat Recovery

HASClay : inorganic porous material for low grade heat source
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Port Facility
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