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Introduction

• ICFA statement (based on 
input from the community):
– the highest priority for a new 

machine for particle physics 
is a linear electron-positron 
collider with an initial energy collider with an initial energy 
of 500 GeV, extendible up to 
about 1 TeV, with a significant 
period of concurrent running 
with the LHC. 

• This is the International 
Linear Collider.



Physics:

• a continuous center-of-mass energy range 
between 200 and 500 GeV

• a peak luminosity of 2e34 and availability 
(75%) consistent with 500 fb-1 in the first four 
years

03/09/07 RDR and cost estimate 3

years
• > 80% electron polarization at the IP
• energy stability and precision < 0.1%
• option for 60% positron polarization
• options for e- e- and γγ collisions



ILC – Background:

• traced back to:
– 1965 article by Maury Tigner in Nuovo Cimento …
– 1972 meeting in Switzerland in which G. I. Budker…

• e+/e- collider labs –
– where the linear collider was born:
– BINP, SLAC, KEK, Cornell, DESY, …– BINP, SLAC, KEK, Cornell, DESY, …

• where cold SRF linac technology started
• Technology Reviewed (TRC); 
• Recommendation made (ITRP):

– 1995, 2002 and 2004
– 0.5-1 TeV ILC: àààà Superconducting Linacs
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ILC R & D – Global effort

• ILC Reference Design (RD)
– based on R & D in support of: TESLA,  SBLC, 

JLC/NLC, VLEPP, CLIC
– strongly linked to TESLA Design; with work 

done by Russian institutions:
• BINP, Efremov, IHEP, INR, IRE-RAS, MEPhI, …• BINP, Efremov, IHEP, INR, IRE-RAS, MEPhI, …

• RD Report authored by 325 institutions 
(including physics/detectors)
– 9 Russian institutions including:

• BINP, Efremov, ITEP, JINR, Lebedev, and Universities

• EU-XFEL à a large scale demonstration
– ~ 5 Russian institutions involved:

• BINP, Efremov, IHEP, INR, JINR 
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RDR Author List

•

• Asia          476
• Americas  544
• Europe      777
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• Europe      777
--------

• TOTAL    1797    



CLIC / ILC
Collaboration

• Working Groups with
joint leadership

• Accelerator Tech Areas
• Physics / Detectors
• Costing
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• Costing

• First progress reported
last fall

LOI Follow-on: Study 
extrapolation to multi-TeV



Collaboration Working Groups

CLIC ILC
Physics & Detectors L.Linssen, 

D.Schlatter
F.Richard, 
S.Yamada

Beam Delivery System 
(BDS) & Machine 
Detector Interface (MDI)

D.Schulte, 
R.Tomas Garcia
E.Tsesmelis

B.Parker, A.Seryi

Civil Engineering &
Conventional Facilities

C.Hauviller, 
J.Osborne.

J.Osborne,
V.Kuchler
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Conventional Facilities J.Osborne. V.Kuchler

Positron Generation 
(new 11/08)

L.Rinolfi J.Clarke

Damping Rings (new 
11/08)

Y.Papaphilipou M.Palmer

Beam Dynamics D.Schulte A.Latina, K.Kubo, 
N.Walker

Cost & Schedule H.Braun, K.Foraz, 
P. LeBrun

J.Carwardine, 
P.Garbincius, 
T.Shidara



Technical Design Phase and Beyond

RDR ACD concepts

TDP Baseline Technical DesignRDR Baseline
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ILC - Technical
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Priorities for ILCPriorities for ILCPriorities for ILCPriorities for ILC

• (value estimate metrics:)
• Cost risk

– Linac: 60%
• main linac and its conventional

– CFS: 38%
• all conventional

– Linac + CFS: 79%

cost of going to 
the energy 
frontier: beam 
power
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– Linac + CFS: 79%
• main linac and all conventional

• Technical risk (e.g.):
– SCRF “process”
– damping ring, esp electron cloud instability

• Planning

• What are the issues?
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RDR civil “footprint”RDR civil “footprint”RDR civil “footprint”RDR civil “footprint”

• 72.5 km tunnels ~ 100-150 meters underground
– 93% overhead v/v actual tunnel needed for ‘beam pipe’
– Tevatron/MI? … ~0.
– LEP/LHC ? 5%? PEP 5%

• 13 major shafts > 9 meter diameter
– 1.6 km of large shafts
– roughly ½ of LHC/LEP

• 443 K cu. m. underground excavation: caverns, alcoves, 

03/09/0703/09/0703/09/0703/09/07 RDR and cost estimateRDR and cost estimateRDR and cost estimateRDR and cost estimate 12121212

• 443 K cu. m. underground excavation: caverns, alcoves, 
halls
– 77 m cube

• 10 Cryogenic plants, 20 KW @  4.5o K each 
• plus smaller cryo plants for e-/e+ (1 each), DR (2), BDS 

(1)
• 92 surface “buildings” (for Americas’ site), 52.7 K sq. 

meters
• 230 M Watts connected power, 345 MW installed capacity



Tunnel function: RF powerTunnel function: RF powerTunnel function: RF powerTunnel function: RF power
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Rdr power parameters / waterRdr power parameters / waterRdr power parameters / waterRdr power parameters / water

• power / water handling scheme is an indicator of design maturity
• Beam power at IP àààà 10.8 + 10.8 MW

– 15 % efficient
– 10% cooling overhead (100W to remove heat from 1 KW load)

• Good performance figures – but more to do
– TESLA design (2001): ~ 80 MW lower for same luminosity

03/09/0703/09/0703/09/0703/09/07 RDR and cost estimateRDR and cost estimateRDR and cost estimateRDR and cost estimate 17171717





XFELThe European
X-Ray Laser Project X-Ray Free-Electron Laser

Cost cutting by increasing the 
temperature difference 

Fixed costs:            
chillers, pressed air, 
water treatment, 
auxiliary pipes, etc

recooler:            
constant temperature 
difference for the 
heat flow at the cold 
side (e.g. the air 80
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side (e.g. the air 
temperature)

The outlet 
temperature should 
be less than 70°C:
Otherwise the water 
will be to hot for  
some equipments

insulation:            
always the same heat 
flow        
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Klystron RF Power Source

• S. Kazakov, A. Larionov, V. 
Teriaev, BINP, Branch of 
Institute of Nuclear Physics, 
Russia, et. al
– Russian Design team; – Russian Design team; 

fabricated in Japan

• Most successful 10 MW multi-
beam klystron à BASELINEPresentation for Российской 

академии наук made at 
Институт физики высоких 
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Basis: 
2 tunnels

Cost Reduced 
RF Concepts

Also: Distributed RF Source 
Concept
(Fukuda, KEK; Kazakov, KEK)

Surface Klystron Cluster
(Adolphsen, Nantista, 
SLAC; Kazakov, KEK)

Both options aimed at 
single-tunnel solutions

RF Concepts



CFS Value Engineering

The purpose of Dubna 06.2008 workshop
• The Dubna shallow site:

– subsurface ‘communication building’ cost 1/10 
bored tunnel

– RDR WBS input from GSPI (ГСПИ)
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• Next step:
– Joint Development of Dubna site:

• To be discussed and reported

– How to take best advantage of special 
features…



Civil works: RDR strategy

• ‘Sample sites’ – key aspect
– Allow detailed design development

• Sample sites restricted to deep rock sites
– Only very preliminary investigation of shallow 

sitessites

• Deep sites are less affected by surface 
conditions

• Surface details make understanding of 
shallow site more complex
– More complex, but also more accessible
– Promise of substantially reduced cost



Role of JINR – GSPI Study:

• The most advanced shallow site study 
underway
– All other site studies involve deep rock
– A kind of ‘neutral’ process

• Comparison between deep and shallow sites • Comparison between deep and shallow sites 
will indicate substantial cost savings
– By evaluating a specific shallow sample site 

we are able make effective comparisons
– Allows us to prioritize and define further 

studies



Goal for ILC-GDE / JINR-GSPI  meeting

• Review GSPI Preliminary Report
• Discuss geo-technical aspects of TALDOM 

area
• Summarize in a jointly authored report

– Sponsored by:– Sponsored by:
– ILC – GDE
– JINR
– GSPI
– EC ‘ILC Hi-Grade’ FP7 programme
– DESY



Summary

• Shallow site studies are very important for the 
ILC – GDE Conventional Facilities Technical 
Design Phase
– Cost.
– Comparison and evaluation will lead to cost – Comparison and evaluation will lead to cost 

savings and design improvements

• JINR – GSPI is the most extensive shallow 
site study undertaken in support of the ILC –
GDE Reference Design
– No other specific shallow site study is 

presently planned



Summary

• Site studies will facilitate the site selection 
process

• JINR effort is unique and will prove very 
useful in this complex task
– Preparation of joint report comes at a critical – Preparation of joint report comes at a critical 

time: 2009 will see a recommendation to 
update the GDE Reference Design

• On behalf of the ILC Project Managers, We 
thank you very much and strongly encourage 
further collaborative efforts 


