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,-',lg GDE ILC Timeline (2008)

2005 2006 2007 2008 2009 2010 2011 2012 2013

(N GDE process

1 Reference Design Report (RDR)
- Engineering Design Phase

LHC physics

v Ready for Project
Submission
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,-',’5 GDE ILC Timeline (current)
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GDE process
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GDE process
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,-',’5 GDE ILC Timeline (current)
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I GDE process
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| LHC physics n
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~80 papers ILC related | to 2008
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ilp -
Hi GDE Project Structure

PAC  p----- ILCSC  f------- FALC  f----- FALC -RG
B Z
X 2
Directors Office
= Central Office
DIRECTOR = Executive Committee

Physles &
Detector

Communications

Management

_— Americas » Cost and Schedule
: « EDMS
- Asia * Minimum Machine
* XFEL, Project X liaisons
Europe
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,-',’5 TD Phase 1 & 2: The R&D Plan

« Stated TDP Goals:
e
JIF

ILC Research and Development Plan
for the Technical Design Phase

— Results of critical risk- Release 3
mitigating R&D February 2009

ILC Global Design Effort

— Updated ILC design

Director: Barry Barish

— Updated VALUE
estimate and schedule

Prepared by the Technical Design Phase Project
Management

H Project Managers: Marc Ross
- P I’Oj e Ct Nick Walker

Akira Yamamoto

Implementation Plan
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"l{: TD Phase Stated Priorities (R&D Plan)

Risk « SCRF Technology (e.g.

s gradient)
Mitigating « Damping ring electron cloud

R&D .

« ATF / ATF 2 (KEK)
Beam Test « CesrTA (Cornell)
Facilities « TTF/FLASH (DESY)

« CFS / Value Engineering

» Accelerator Design &
Integration

Machine
Design / Cost

- 08.05.2009 PAC'09 - Vancouver 9
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08.05.2009

Global SCRF Technology

Implicit but critical GDE goal:

Promote development of 1.3GHz
nine-cell expertise & infrastructure

In all three regions

Major progress in infrastructure

development in all three regions

PAC'09 - Vancouver
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,-',lg Global SCRF Technology: ASIA

"
1

KEK, Japan
O)
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ilr Global SCRF Technology: AMERICAS

FNAL, ANL @ Comell

KEK, Japan
SLAC ® JLAB i

®©

mpam
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ilr Giobal SCRF Technology: EUROPE

@DESY KEK, Japan
o

® INFN Milan

08.05.2009
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,-,’E Global SCRF Technology

TRIUMF, Canada .
® STFC IHEP, China

Cornell ® DESY. ®©
FNAL, AN® @ KEK, Japan
’ JLAB O, ’
SLAG ® LAL ®

®
Saclay 7\ & INFN Milan

BARC/RRCAT India
©

ilrcpE
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,-,"‘: Superconducting RF Technology

g \ Gradient Yield
#4, >4 in9-cell cavities

Critical R&D
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,',"’: SCRF Priority R&D: Gradient

« Gradient: single biggest cost driver

« RDR baseline:

— 235 MV/m vertical (acceptance) test
— >31.5 MV/m average operational gradient

* Proof of principle of gradient achieved
— Many single-cells
— Tens of 9-cells
— Operational acceleration demonstrated (TTF/FLASH)

« GDE Focus on mass-production yield and cost
— TDP-1 goal: process yield 50%
— TDP-2 goal: production yield 90%

08.05.2009 PAC'09 - Vancouver 17



ilP progress Towards High-Gradient Yield

"o
Recent DESY/JLab

Reported by DESY (25 cav.), March, '09 “pl'OdUCtiOﬂ” series.
100 | B Reportedby JLab (14 cav.), Feb., '09
: Total 39 cavities (08/09)
80
3 i Mostly result of first
3 cold-test (few cases
> I second-test)
40
20 Field Emission greatly
i reduced (rinses)
0 — identified RDR barrier

>10 >15 520 >25 >30 35 >40 >45
ent (MV/m)

Baseline gradient re-
evaluation (TDP1)
expected to be based
on sample of >60
cavities

08.05.2009 PAC'09 - Vancouver 18
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Current status:
50% vyield at ~ 33 MV/m;
(80% >25MV/m)




,-,"‘: Superconducting RF Technology

g \ Gradient Yield
#4, >4 in9-cell cavities

Critical R&D

08.05.2009 PAC'09 - Vancouver 19
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i ) .
H S1-Global Collaboration

Complementary activity to
regional cryomodule
development

® INFN;VIJiIan\) KEK, Japan

e W e C

L T =T
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,-,"‘: Superconducting RF Technology

y %2 \ Gradient Yield
#4, >4 in9-cell cavities

Critical R&D
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il Iit
H SRF Test Facllities

FNAL®

Capture, Cavify 2 (CC2) =
RF nﬁ\ |
“;‘ — : - , e
e ‘
! 5 ;
i )

DCgun 5m Cryomodule(4 cavities)
(later RFgun)  +
5m Cryomodule(4 cavities)

NML facility STF (phase | & 1I)

Under construction . — Under construction
first beam 2010 HZE'\-{ASH first beam 2011
ILC RF unit test ~2012 . ILC RF unit test by 2013
ILC-like beam
ILC RF unit
(* lower gradient)
08.05.2009 PAC'09 - Vancouver 22
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,-,"‘: A string test in each region

« Complementary testing:

— Each region must develop industry and must develop ‘ownership’
of this critical technology

« No one system will exactly represent the baseline reference
design RF unit design (before 2012)

— FNAL: beam format [under review]
— KEK: number of cryomodules [1 (of 3) by end 2012]
— DESY: gradient [~2/MV/m average over 3 cryomodules]

« Strategy must account for infrastructure limitations and
construction schedules at each of the three main linac test
facilities under development.

08.05.2009 PAC'09 - Vancouver 23
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"’E 9mA Experiments in TTF/FLASH

RF gun Diagnostics Accelerating Structures wr 1
--.51_{ — — —
el
Bunch Bunch I
Laser Compressor Compressor
>MeV 127 MeV 450 MeV 1000 MeV
260 m =
I Y-S FLASH
IV | design experiment
Bunch charge nC 1 3.2 1 3
# bunches 3250° 2625 7200 2400

Pulse length us 650 970 800 800

Current mA 5 9 9 9

24



"’E 9mA Experiments in TTF/FLASH

RF gun Diagnostics Accelerating Structures

-—l&l-_-[-n-
Bunch
5MeV 12 TRl 1000 MeV

260 m =
XFELI /IS FLASH
e IV | design experiment
Bunch charge nC 1 3.2 1 3
# bunches 3250 2625 7200° 2400

Pulse length us 650 970 800 800

Current mA 5 9 9 9
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FLASH Gradient limits

0 IR IR IR

cavity 123456781234567812345678123456781234567812345678

08.05.2009

mdie ACC1 ACC2 _ ACC3 ACC4 ACC5 ACC6H

w |~Penis Kostin, MHF-sl, DESY




ilr Global Plan for SCRF R&D

Calendar Year

Technical Design Phase

Cavity Gradient R&D Process Yield Production Yield
to reach 35 MV/m > 50% 590

0
Cavity-string test:
with 1 cryomodule
System Test with beam FLASH (DESY) STF2 (KEK)
1 RF-unit (3-module) NML (FNAL)

2o
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,-,"‘: Superconducting RF Technology

K&

N
-

-1‘ '.
“ , - 35 MV/m
AL ta-_- \Gradient Yield
'h} "‘ in 9-cell cavities

\di

h

\

—

W Critical R&D

-
-
-

Engineering
Design
Industrialisation
Mass-Production |

- cost
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,-,"‘: Superconducting RF Technology

"

t4-_- \Gradient Yield
3

( ]
'h} = ‘in 9-cell cavities

\di

h

r
N

—

W Critical R&D

" Engineering
Design i

Industrialisation cost
ass-Production |
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'.’I'l: Cavity: Plug-compatible Interface

« Allow innovative R&D to
continue
, + €.g. novel cavity
= - shapes

« Allow quasi-
iIndependent regional
development of cost-

Component
interfaces are
reduced to the

« Set boundary conditions
and maintain focus

o /{':..jl
AL go )

minimum
necessary to Y A L
allow for system  § ¢ < Rapid transition from
assembly R&D to construction

project

08.05.2009 PAC'09 - Vancouver
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'-”‘l: Toward Industrialization

* Global status of Industries

— Research Instruments and Zanon in Europe
— AES, Niowave, PAVAC in Americas

— MHI in Asia
Euro XFEL ~800 2years ~1 cavity / day
Project X ~400 3 years ~2 cavities/ week
ILC ~15,500 4 years ~20 cavities/ day
(= 3 regions ~( cavities / day)

 Industrial Capacity: status and scope
— No company currently has required ILC capacity
— Understand what is needed (and cost) by 2012

08.05.2009 PAC'09 - Vancouver 29



,-”E Industrialization and cost reduction

« Re-visit previous effort, and update the cost-
estimate for production

— Review the RDR cost estimate (based on TESLA)
— Include recent R&D experience (industry/lab)

« Encourage R&D Facilities for industrialization

— Develop cost-effective manufacturing, quality
control and cost-reduction in cooperation with
industry

» Reflect the R&D progress for cost-reduction
— Baseline = Forming, EBW, assembly work...

08.05.2009 PAC'09 - Vancouver 30



,-,’E ILC: more than just SCRF

Positron source Detectors Electron source

Electrons Positrons

e
DI IO E A o=

/ g
I\W /DampingRings

>—o~]
g

Main Linac

Sources Damping Rings Beam Deliver System / MDI
-Positron production -Electron cloud -Optics / demagnification
-Polarised electrons -Fast kickers -FD design
-... -Low emittance tuning -Stability & feedbacks
o l -Detector integration
Beam Test Facilities
08.05.2009 PAC'09 - Vancouver 31
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® Cornell

CesrTA (Cornell)
electron cloud
low emittance

08.05.2009
B

INFNcgrascati

e 5 ;"
T e

DAYNE (INFN Frascati)
kicker development
electron cloud

PAC'09 - Vancouver

'-,’E (Non-SRF) Beam Test Facilities

ATF & ATF2 (KEK)
ultra-low emittance
Final Focus optics

KEK, Japan
O]

32



in Example: e-cloud & CesrTA (Cornell)

o

A Cornell University
&/ Laboratory for Elementary-Particle Physics

lon Detector (ERL)
= | PEPII Chicane

-

e+

gl

L3 Experimental Region

SEY Station 4.

08.05.2009
B

Configured for
In Situ SEY
Measurements

-
-

Sample 2: 45° from

H . - ) &
radial outside Egops N

L SAYE
Sample 1: Radial outside & e =
PO, P
1 o ;"

PAC'09 - Vancouver

e-cloud: high-
priority risk
mitigating R&D

Cornell SLAC KEK
INFN...

CesrTA: dedicated
test facility to

— Test e-cloud
suppression
techniques

— Benchmark and
develop
theoretical
understanding
(codes)

— Develop low-
emittance tuning
techniques

33
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,',"‘: Example: ATF & ATF2 (KEK)

B mat-

Final Focus System ‘ching Diagnostic “New” extraction line
57000 41179.42
o i < -
'_t. . | | - r
| P l l Straightness monitor USA il

/| Ultra low 8*
CERN, LAL .

| IPBPM(2nm)
SCFD * | gsa——— 5

/
7
/| Permanent FD ‘3 N«

‘ Collimation damagel UK

Background studies| LLR

. N ! |
yr X \ \ 3 T ] 1 1 1 : | :
e N ' ] £
y : e T - 2 ]
/ ' 5 1 4 ]
» { B 1l = / "

: » ; |
- {11 1 L I L 1 I 1 1 1 ! 1 1 [ 1 I
From QD20X X LT I ra Ir T

A / - ! ]
to the dump 3 \S=band Linac Ao / :

ATF2 (Final Focus) ATF (Damping Rin

*Demonstration of *Demonstration of ultra-low
demagnification / compact emittance (2pm) and its
optics stability
*Vibration stabilisation *Fast kicker (beam) tests
*Instrumentation

LERIIZ U0 PAC'09 - Vancouver 34
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Integration & Design Activities

e
1o

0
[ [
a L)

5
o~ £
& H
] z
O —
§
] £
3 — a

Electrons

A '»LE
= .
§ X
s — H
B
[«

Cost (VALUE) Estimate

- Estimated cost (2007) ~6.7 Billion
ILCU*
— 4.87 BILCU shared

28% ® SCRF Main Linac

m Conv. Facilities, Civil
Construction

Accelerator Systems

* 10,000 person-years “implicit”
labour

08.05.2009
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,-,"l: Integration & Design Activities

Cost (VALUE) Estimate

Primary TD Phase
Deliverable:

— Updated design

— Updated VALUE estimate

+ Estimated cost (2007) ~6.7 Billion
ILCU*
— 4.87 BILCU shared

RDR sound base-line
— Mature, but
— Conservative

* 10,000 person-yeyrs “implicit”
labour

Use ‘additional’ time to look at options
— Cost not performance driven
— CFS cost-driver = reduce underground volume

08.05.2009 PAC'09 - Vancouver 36

2o



ilr Cost-Driver Design Studies

o

« Single Tunnel Configuration(s)

« Reduced Beam Power

— less RF,

— smaller DR A\/
« Central Injector Housing Power In

Integration Power Out

Underground Volume

— Sources sharing tunnel with BDS

10-15% TPC
« CFS: Value Engineering

08.05.2009 PAC'09 - Vancouver 37
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Novel RF Distribution Concepts

2x35 klystrons housed in Directional Coupler Dummy Load

surface building. D R FS
350MW feeds via 0.5m

diameter circular (KE K)

waveguide

Magic Tee

~JI"" LI gl b

~ i . Klystron Cluster
~ — (SLAC)
T =
&0
= %) _

= ﬁ_bﬁé/ Single

sy it Tunnel

'E_/_ S s 1,_—:-_‘/; 4 Solutions Coll IS & Hoater IS Shield Tunnel

2o

RF Amplifier etc




‘ | I TWIN DEEP TUNNELS; VERTICAL ACCESS
(=]

‘ | I SINGLE DEEP TUNNEL; VERTICAL ACCESS

CAMPUS @ SKM

SERVICE SHAFT

CONTINUOUS SERVICE GALLERY

PASSAGEWAY BETWEEN
TUNNELS FOR EGRESS @

‘ o | ENCLOSURE IN OPEN CUT EXCAVATION; CONTINUOUS SERVICI

2o

yJancouver

CAMPUS @ 5KM

Linac Tunnel
configurations — 3 of 7
under study

39




'-”": Technical Design Phase and Beyond

TDP Baseline Technifcal Design

13

|| ||RDR Baseline

TDP-1 | TDP-2

i - Change

i g i Request ,\
— T ;RDR ACD concepts

o i 5 L
15 z e

—— R&D Demonstrations >
[ é | [

| Design studies— @

2009 2010 2011 2012 2013

08.05.2009 PAC'09 - Vancouver 40
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ilp
HH Summary 1/2

« Plans for extended Technical Design Phase now
established

 Significant progress on all identified priority R&D
— Despite 2008 funding crises

« Primary focus maintained on SCRF
— Cost driver
— Development in all three regions

— On-track
+ Significant progress on gradient yield

+ S1-global programme: high-gradient CM and plug
compatibility demonstration

* No full “ILC-spec” string test within TDR time-scale

08.05.2009 PAC'09 - Vancouver 41



ilp
HH Summary 2/2

« Major Beam Test Facility addressing (non-SCRF) risk
mitigating R&D
— CesrTA - e-cloud
— ATF2 BDS/MDI issues

« Design and integration activities (including CFS)
focusing on updating baseline for TD Phase 2
— Site variants being studied

We intend to be ready for LHC results in 2012

Thank you for your attention

08.05.2009 PAC'09 - Vancouver 42
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