
A. Ruiz  (Jornadas ILC. Madrid, 2-4 Diciembre, 2009)

La Red Española de Futuros 
Aceleradores

Madrid, 2-Diciembre 2009
A. Ruiz (IFCA)



A. Ruiz  (Jornadas ILC. Madrid, 2-4 Diciembre, 2009)

Esquema de la Presentación

Report of ALCPG09 (Albuquerque, Septiembre 2009)

Situación del ILC

Futuros pasos

Red española

Actividades y progreso

Proyectos europeos y nacionales



A. Ruiz  (Jornadas ILC. Madrid, 2-4 Diciembre, 2009)

Acelerador

• El AAP (Accelerator Advisory Panel) ha analizado el 
programa de SCRF, CFS (conventional facilities), 
electron-cloud R&D,  instalaciones de test y dirección 
del proyecto
• La próxima revision de la AAP en Enero 2010, en 
Oxford, enfocada al nuevo “baseline”
• Resumen de las presentaciones del GDE en las 
siguientes transparencias



Global Design Effort 4

Major R&D Goals for TDP 1
SCRF

• High Gradient R&D - globally coordinated program to demonstrate gradient by 2010 
with 50%yield

• Preview of new results from FLASH 

ATF-2 at KEK
• Demonstrate Fast Kicker performance and Final Focus Design

Electron Cloud Mitigation – (CesrTA)
• Electron Cloud tests at Cornell to establish mitigation and verify one damping ring is 

sufficient.

Accelerator Design and Integration (AD&I)
• Studies of possible cost reduction designs and strategies for consideration in a re-baseline 

in 2010
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Global Plan for SCRF R&D
Year 07 2008 2009 2010 2011 2012

Phase TDP-1 TDP-2
Cavity Gradient in v. test
to reach 35 MV/m >> Yield 50% >> Yield 90%

Cavity-string  to reach 31.5 
MV/m, with one- 
cryomodule

Global effort for plug- 
compatible string
(DESY, FNAL, INFN, KEK)

System Test with beam
acceleration   

FLASH (DESY) NML (FNAL)
STF2 (KEK)

Preparation for 
Industrialization

Mass Production 
 Technology R&D   
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TTF/FLASH 9mA Experiment

XFEL ILC FLASH 
design

9mA 
studies

Bunch 
charge

nC 1 3.2 1 3

# bunches 3250 2625 7200* 2400

Pulse length μs 650 970 800 800

Current mA 5 9 9 9

Full beam-loading long pulse operation → “S2”

• Stable 800 bunches, 3 nC at 
1MHz (800 μs pulse) for over 15 
hours (uninterrupted)

• Several hours ~1600 bunches, 
~2.5 nC at 3MHz (530 μs pulse)

• >2200 bunches @ 3nC (3MHz) 
for short periods



AD&I, History (Review)
• DESY EC 01.2008

– Cost reduction endorsed/encouraged as one of the themes of TDR 
Plan

• Sendai 03.2008
– Cost reduction studies WG

• Dubna 06.2008
– Review of Cost Reduction proposals (new ideas).
– Single tunnel central theme
– Consolidation of “Minimum Machine” elements.

• KEK EC 08.2008
– EC endorses Minimum Machine elements

• PAC Paris 10.2008
– MM elements reviewed.
– Focus on ‘simplification’ not cost saving.

• LCWS Chicago 11.2008
– Discussions on Minimum Machine (clarification)

• TILC09 Tsukuba 04.2009
– AAP review, including ‘minimum machine’
– Renamed as AD&I

• DESY AD&I 05.2009
– Formation of AD&I group
– PM’s proposal SB2009 Working Assumptions
– Action items

• ALCPG ‘09 ALBU. 09.2009
– See next slide

Cost Reduction Studies
(Sendai)

Minimum Machine 
Elements (MM report)

AD&I (SB2009)
(DESY focus meeting)

AD&I (SB2009 review)
ALCPG

29-09-2009 9N. Walker -
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SB2009 Working Assumptions

A Main Linac length consistent with an optimal choice of average accelerating gradient
RDR: 31.5 MV/m, to be re-evaluated

Single-tunnel solution for the Main Linacs and RTML, with two possible variants for the HLRF
Klystron cluster scheme
DRFS scheme

Undulator-based e+ source located at the end of the 
electron Main Linac (250 GeV)

Capture device: Quarter-wave transformer

Reduced parameter set (with respect to the RDR)
nb = 1312 (so-called “Low Power”)

Approx. 3.2 km circumference damping rings at 5 GeV
6 mm bunch length

Single-stage bunch compressor
compression factor of 20

Integration of the e+ and e- sources into a common “central region beam tunnel”, together with the BDS.

e- wiggler 
and rf

injection/extraction

e+ wiggler and 
rf

Undulator
E+/- Warm  Accel
E+ Tgt + Capture + Accel
5GeV Injector Booster

e- BDS e+ BDS
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SB2009 Parameters (WA)
RDR SB2009

Beam and RF Parameters
No. of bunches 2625 1312
Bunch spacing ns 370 740
beam current mA 9.0 4.5
Avg. beam power (250 GeV) MW 10.8 5.4
Accelerating gradient MV/m 31.5 31.5
Pfwd / cavity (matched) kW 294 147
Qext (matched) 3×106 6×106

tfill ms 0.62 1.13
RF pulse length ms 1.6 2.0
RF to beam efficiency % 61 44

IP Parameters
Norm. horizontal emittance mm.mr 10 10
Norm. vertical emittance mm.mr 0.040 0.035
bunch length mm 0.3 0.3
horizontal b* mm 20 11
horizontal beam size nm 640 470

no trav. focus with trav. focus
vertical β* mm 0.40 0.48 0.2
vertical beam size nm 5.7 5.8 3.8
Dy 19 25 21
dEBS /E % 2 4 3.6
Avg. PBS kW 260 200 194
Luminosity cm-2s-1 2×1034 1.5×1034 2×1034

29-09-2009 11N. Walker -
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Technical Design Phase and Beyond

SB2009 studies

2009 2010

RDR ACD concepts

R&D Demonstrations

TDP Baseline Technical Design

2011 2012 2013

RDR Baseline

N
ew

 baseline inputs

TDR

TDP-1 TDP-2 Change
Request



Governance TimescalesGovernance Timescales
1) Albuquerque Sep 29 – Oct 3 – tentative conclusion on funding model – 

fractions per partner, size of common fund etc. 

2) EC face-to-face ~ Jan. Oxford – conclusion on funding models, 
preliminary conclusion on governance model options 

3) Beijing March/April 2010? – conclusion on governance model options

4) Write preliminary governance report and iterate May – June 2010

5) Present to and hope to get agreement from ICFA, ILCSC, PAC & FALC 
– June-July 2010?

6) Present at Paris ICHEP July 2010 – N.B. this is not a final report and no 
funding authority/government will be expected to sign off on it. 
Comments/criticisms etc however would be very welcome. 

B Foster
FALC & ILCSC



ICFA/ILCSC

Proposed Organization 
Work-Packaging and Job Sharing

RDGDE

IL‐1 Top‐level management 

 
structure (government –

 

research)

ILCSC‐Site

PAC

FALC

Request to  Report lines

Consultation

Governments

GD‐1:  Sharing

 

models

 

from

 
Technical

 

View

 

points

GD‐2:  Management

 

models

 

from

 
Technical

 

View

 

points

 

Acc.

RD‐1:  Management

 

models

 

from

 
Technical

 

View

 

points

 
Det./Exp.

GD‐3:  Siting

 

from

 

Technical

 

View

 
points

RD‐2: Siting issues from living 

 
environment (desirable features)

IL‐2: Siting process (required and/or 

 
desirable processes)

GD‐4,5,6:  Construction

 

process

 
technical

IL‐1

GD‐1
GD‐2

RD‐2GD‐3

RD‐1

GD‐4,5,6

IL‐2

Information sharing

RD‐3,4,5
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Detectores

•Resumen de las presentaciones del ALCPG en las 
siguientes transparencias. 
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Push pull

• Importance of push-pull aspects                                
• (also for CLIC) which will be studied in detail by ILD & SiD
• Why 2 detectors ?
• Scientific arguments (competition, independence, confidence on 

results) 
• Complementarity with contrasting technologies (OK if data can be 

combined)
• Risk mitigation: allows for high performance detectors with 

reasonable risks (e.g. failure with a large SC Coil)
• ‘Sociological’: a worldwide project needs to accommodate a 

diversity of cultural approaches
• … F. Richard 11/27/09 19

34

Both detectors on platform
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Reference reactions

F. Richard 11/27/09 21
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M. Peskin:
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M. Peskin
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CLIC and ILC
• CLIC aims at a CDR in 2010 after establishing a proof of 

principle by CTF3 and at a TDR  ~2016 for a 3 TeV 
project with a 500 GeV 1st step

• ILC has provided help and tools to develop a CLIC 
detector concept 

• ILD and SiD (with increased size) are viable at 3 TeV with 
thicker calorimeters (8 ΛI ) 

• Two issues however: time structure and increased 
background at higher energies

• At 3 TeV γγ
 

interactions deposit ~25 GeV every 0.5 ns 
with impact on jet reconstructionF. Richard 11/27/09 29



CLIC and ILC
• Key aspects: time stamping in µvertex (Si3D ) and forward 

calorimetry
• For instance ILD assumes 25 µs (~30 bunches)  time 

integration at µvertex while CLIC should aim at ~10 ns 
• Note also that the excellent collaboration with CLIC extends 

to MDI+Engineering with the help of CERN experts (LHC 
detectors, with very active participation from CMS engineers)  

• While the spontaneous collaborative approach seems to work 
very well, some overview is needed and a ILC-CLIC working 
group is being organized in agreement with the RD and 
ILSSC

F. Richard 11/27/09 30



Silicon for Large Colliders

Strong Spanish participation in DEPFET 
IFIC (since 2005)‏
USC, UB, URL, CNM (since 2008) ‏
IFCA soon

IFIC, IFCA (since 2005), UB, CNM, USC 
IFCA EUDET member, several associates
New EU project: AIDA 

CALICE
CIEMAT Madrid

Forward Tracker

Coordinated effort :
-

 
regular meetings

-
 

funding/projects
-

 
R&D interests

-
 

the forward tracker…

Coordinated FLC detector- effort in Spain

Barcelona
U. R. L.
U. B.
CNM-IMB

IFCA USC

IFIC 
CIEMAT 

and activities in 
accelerators R&D



Spanish interest and evolution

SLHC

Alice LHCb

ATLAS

CMS

LHC

BelleII/SuperB

FLC

Vertex ECal HcalTracker

Vertex-Tracking
DEPFET

Tracker SPD

Muons Alignment

Tracker

EndCap
Tracking/Cal

CIEMAT/IFCA/UO

UAM

USC UB/URL

USC/CIEMAT

CNM-IMB/IFAE

CNM-IMB/IFIC

UAM IFAE/IFIC/UV

CNM-IMB
IFIC
UB

URL
USC
IFCA

CIEMAT
CNM-IMB

IFCA
IFIC
UB

URL
USC

IFCA/ITA



CMS Upgrade: Outer Silicon Tracker

• Since 2009 part of two official R& D projects for the upgraded 
CMS Tracker.

• R&D Targets:
– Sensors

• Thin sensor, Short strips, embeded Optical Fiber Sensors 
(OFS), INTEGRATED PITCH ADAPTORS

– Module engineering
• Integration of structural and environmental monitor 

based on OFS in CFC
• Laser-based alignment
• Powering, EM safe module design.

LARGE OVERLAP WITH FP7 AIDA R&D
33
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