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• Linac repetition rate  f <<  ring frequency  ⇒ need tiny IP size σ
• Beam beam mutual focusing beamstrahlung disruption• Beam-beam mutual focusing beamstrahlung, disruption…

1.  RF technology (gradient, efficient power transfer)focus
2.  Beam phase-space control & stability emittance ε

focus



ATF2 final focus test @ KEK

1 Expert training on real system
Goal A : nanometer beam size
- obtain σy ~ 35 nm at focal point

reproduce reliably σ and maintain in time

1. Expert training on real system
2. Instrumentation for nano-beams
3. Accelerator RD & operation by  

multi partner collaboration- reproduce reliably σy and maintain in time

Goal B : trajectory stabilisation 
1 2 t f l i t

multi-partner collaboration

• 2008 end construction & installation
• october 2008 first beams- 1-2 nm at focal point

- intra-train feedback (ILC-like trains)

october 2008 first beams
• 2009 commissioning

COST : ~ 3 + 1 M$ → Asia, EU, US



ATF2 Construction Schedule
Not changed since December 2006



ATF2 construction

Assembly hall emptied for constructionAssembly hall emptied for construction

Assembly hall before constructionAssembly hall before construction

y py p

Construction of reinforced floorConstruction of reinforced floor Construction of shieldingConstruction of shielding
Photos: Nobu Toge



Pictures of installationR. Sugahara (KEK)

4. The last magnet is going to the
destination

10 - 20 Dec 2007 19 concrete base blocks were installed

5. Installation is finished

10 - 20 Dec. 2007   19 concrete base blocks were installed

7 - 9 Jan. 2008        22 movers and 19 quad-systems were installed

3 dipoles and 3 sextupoles not yet…



LAPP: Mechanical support & stability of FD
Characterisation & impact in beam operationCharacterisation & impact in beam operation
A.Jérémie, G.Gaillard, N.Geffroy
B.Bolzon continues as ANR post-docB.Bolzon continues as ANR post doc

LLR: Background evaluation (algorithm, GEANT4)
Instrumentation & experimentation for validationInstrumentation & experimentation for validation
M. Verderi, H.Guler (ANR post-doc)

LAL: Beam tuning & control / slow feedback controller
Commissioning & operation / optimization
“Flight simulator” tool, instrumentation studies
P.Bambade, J.Brossard, C.Rimbault
Y.Rénier, M.Alabau (Valencia), S.Bai (IHEP)
+ ANR post-doc to be hired in 2008 (quasi done)

KEK direct partner + UK, SLAC, CERN, IHEP, Valencia



Present French support for ATF2
ANR (2007-2010) : 400k€ project grant to fund                           
1) three 2-year post-docs at LAL,LAPP and LLR                          
2) equipment money for mechanical stabilisation work at LAPP

AIL France - Japan : travel & equipment transport                          p q p p
1) 20k€ for LAL-LAPP-LLR in 2007, 25€ requested in 2008

AIL France - China : support for ATF2 including to KEKa ce C a suppo o c ud g o
1) 3k€ for LAL in 2007, 6k€ requested in 2008

AIL funds within IN2P3 institutional fundsAIL funds within IN2P3 institutional funds…

IN2P3 “institutional” and other (at LAL) :
1) t & t t ff ( 1 t t@LAL)1) permanent & temporary staff (e.g. 1 contract@LAL)                   
2) additional travel & equipment (30k€ @ LAL in 2007)               
3) Eiffel ministerial 1-year PhD grant for S Bai @ LAL3) Eiffel ministerial 1-year PhD grant for S. Bai @ LAL                
4) Orsay university 3-year PhD grant for Y.Rénier @ LAL

















Thanks to A. Seryi & measurements from KEK

Y. Renier (LAL) •f



Design beam-based feedback at IP 

Y. Renier (LAL) •f



ATF EXT emittance investigation task force

Must make sure this won’t limit ATF2 !



First results with controlled bump in QM7 

Learning control room work
M. Alabau (IFIC - LAL)     
J Brossard (LAL)Learning control room work 

will continue more systematically in 2008
J. Brossard (LAL)



Investigate emittance reconstruction methods:
1. Multiple wire scanners χ2  minimisation (constraints ?)p χ ( )
2. Combine normal + skew quad scans reliable xy coupling ?

C. Rimbault (LAL)

Dedicated schemes for flat beams (error analysis )

( )

Dedicated schemes for flat beams (error analysis…)
Develop practical tools for efficient control room work



1. Increasing βy gradual approach with looser tolerances
2. Reducing βy enhanced performanceg βy p

minimum

nominal

S. Bai (IHEP / LAL)

3. Idem at displaced IP locations hosting other instruments
4. Prepare magnet knobs for orthogonal waist scanning 



Contribution to “flight simulator” for ATF2
( ll b ti ith CERN SLAC d KEK)(collaboration with CERN, SLAC and KEK)



ATF2 Background : what can we learn ?

Background Photons inside 1m
Background Photons inside 10cmBackground Photons inside 10cm

Generated 100% flat HALO 
− ΔE=0.1% Gaussian 
– From 0.1% 1% electron in Halo
– Signal : 2-4 103 Compton signal 

photons
Photons spectrum from the– Use Collimator to eliminate the 

background photons 

O i t di T i t d ib th b k d li ti

Photons spectrum from the
Beam Position measurement 
device (Shintake monitor)

On going studies: Trying to describe the background normalization
Better describe the HALO (Shape, population, energy distribution)

Include (design) collimator to eliminate background

Further steps: 

H. Guler (LLR)

Background from the dump

Photons and charged particles 
Neutrons 
Special techniques “event biasing methods” 



H. Guler (LLR)



Present aims of French ATF2 involvement
(2008 2010)

- Significant impact on ATF2 commissioning and beam 
(2008 – 2010)

experimentation, characterisation of IP stability,  
understanding and control of beam-induced 
backgrounds, instrumentation presence at KEK…

- Research within international collaborativeResearch within international collaborative 
environment for accelerator R&D, as HEP experiments

Univ. group
• project “tasks”
• practical learn by doing

d i d Big labs
Univ. group

• academic endeavour
• publish or perish…

• research bids / contracts g p

…

research bids / contracts

Training impact : future leaders (ILC, other…)



Concluding remarksg

• 2-3 exciting years ahead of us !

• Scope for significant contributions towards a 
future linear collider ILC & CLIC BDS+MDI

• interesting three-way collaboration: 
UE t (F UK S i )- UE team (France, UK, Spain…)

- Japan + China
- and our American colleagues and friends…



Additional slides



Main present French ILC activities
• Linac technology: SC cavities (processing & control), 

cryogenicscryogenics,
RF couplers

• Injectors sources (Compton based e+)

XFEL & DESY
• Injectors, sources (Compton based e+)
• MDI & BDS ↔ ATF2 (experimentation)
• Detector R&D: EM calorimetry (CALICE)• Detector R&D:        EM calorimetry (CALICE),

Silicon sensors (vertexing &        
tracking) TPCtracking), TPC

• Physics studies, phenomenology
• Communication & outreachCommunication & outreach
• International project framework and governance

E t bli h d R&D t ib t t l b l ILC j tEstablished R&D programs              contribute to global ILC project
Emphasis on feasibility demonstration and risk reduction ?



Delays from recent ILC cuts ?

1) magnets power supplies beam position monitors magnet movers misc

SLAC
1) magnets, power supplies, beam position monitors, magnet movers, misc. 

95% completed, KEK will help finalise : minor hardware, travel…
2) damping ring beam position monitor upgrade ) p g g p pg

(needed for further DR emittance reduction) 
unclear at present…

3) Commissioning & optimisation, “flight simulator” 
More remote work & through link up with partner teams…

UK
4) Beam instrumentation, feedback, commissioning & tuning

UK

expect slower continuation under “generic LC R&D” (EUCARD)       

ATF2 startup should be on timeATF2 startup should be on time 
Partners (we ?!) may be asked to do more…



Wasn’t FFTB sufficient ?
(1993-1994)

1. Not operated as dedicated facility 
→ small beam sizes shown but little reproducibility 
and systematic study

2. Long-term stabilisation issues not addressed
3 Final Focus not based on new principle of local3. Final Focus not based on new principle of local 

chromaticity correction



EXT-ATF2 area
2008 Jun Jul Aug Sep Oct

Laser Wire Move laser Install chambers/transports?
Bending dipoles
Tables/Magnets move modify install
Beam line Survey
DC cables Trays Cabling
EXT Kickers move PS/cables Install
Vacuum modify Install

Control system
Radiation Safety system Rad. ctrl. area KEK inspection Gov. inspection

Shintake Monitor commissioning to Laser hut
FD ?
nano BPM move
Monalisa ?

ATF2 area
2008 Jan Feb Mar Apr May Jun

Concrete Shield Blocks

Monalisa ?

Beam dump
Utility (AC lines) 100/200V 400V
Utility (Cooling water)
Utility (Air)
DC cables Trays Cabling
HAPS
Hut for PS/Electronics
Hut for LW
Vacuum
Radiation Safety system documentation submission to Gov.
N kNetwork

Shintake Monitor
Magnets Install Alignment



Optical telescope to minimize β*p p β
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local chromaticity correction with pairs of 
sextupole doublets → optical bandpass

Focus in one plane,
defocus in another:

x’ = x’ + G x
y’ = y’– G y

Second order
focusing

x’ = x’ + S (x2-y2)
y’ = y’ – S 2xy

Just bends the
trajectory

L ~ 300m
l* 5l* ~ 5m





S Bai (IHEP / LAL)S. Bai (IHEP / LAL)



Fast ns rise-time kicker tests for train (de-)compression 
and production of ILC-like trainand production of ILC like train

T. Naito (KEK)












