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ATF2 : general presentation 

ATF2 Updates after great earthquake

FJPPL  and FKPPL contribution to ATF2 : 

LAPP contributions updates (FJPPL)

LLR contributions updates (FJPPL)

LAL contributions updates  (FJPPL / FKPPL) 

Conclusion 



  

ATF2 : Goal - I (- 2012)

  Achievement of 37nm beam size

Demonstration of a new compact final focus system 
proposed by P.Raimondi and A.Seryi in 2000,

 Maintenance of the small beam size

(several hours at the FFTB/SLAC)

Goal - II (2013 - )

Control of the beam position
 Demonstration of beam orbit stabilization with nano-
meter precision at IP.

(The beam jitter at FFTB/SLAC was about 40nm.)

Establishment of beam jitter controlling technique

ATF2 GOALS 

R&D on nanometer resolution instrumentation
Training of young accelerator physicists and 
engineers on “real system”



  

ATF & ATF2 R&D for linear colliders
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ATF2 Updates : 
From the Great Earthquake 03/11

to now 



  



  

2011/2012 Beam time summary

● December  : beam size ~ 300 nm 

– 10x10 nominal optics and 1x2.5 Edu optics2011

2012

● November : restart of ATF2 beam operations 
– Alignment, ATF2/IPBSM tuning operations  

● December :
–  ATF2 tuning with IPBSM, Optics & Background studies, 
– Minimum beam size : 1 micron  

● January : 

– Emittance growth study 

– IPBSM : 420 nm by 2-8 deg mode

● February : 

– IPBSM : 30 deg mode, beam size : 202 nm (17th), 165 nm (23rd)

– Check 174 deg mode, no clear signal yet

Earthquake



  



  

Consensus on new “goal 1” strategy
(1) Prepare 12 “students” for ATF2 operation (coordinated by S. Kuroda)

5 students were trained in April, 2012
(2) Eight weeks dedicated “goal 1” operation in October-December

 daily & weekly meetings → review progress, modify the planning,…
 commissioning and operation plan jointly defined and supported:

several paths can appear and may be valid, but single decision essential to avoid 
confusing the “students” in the control room !
overall coordinator in addition to weekly / daily shift management:  
based on-site, experienced in machine physics and management
for efficient communication flow between all contributors

New agreement concerning GOAL1
 Discussion at the 13th ATF2 project meeting, KEK, 11-13 

January, 2012
Agreed planning for 2012 :

January – March: R&D and checking
April - June: Training and R&D
October - December: Goal 1

Teaching activities  :
Identify the “teachers” for giving the training (G. White, M. Woodley, KEK team…)
List of contents of the training course
Coordinator for teaching and organization of the focus Goal 1 period
Planning group integrated by the responsible of the R&D groups, webex meeting for

identify the PhD students/postdocs participating in the effort with a face to face
meeting before the training period.

Input from
P.Bambade



  



  

Systematic errors history of beam size

Relative position jitter, Phase jitter
Fringe tilt (y - z and y - x)

Dominant errors



  

FJPPL and FKPPL contribution to ATF2

  LAPP: Stabilization study & Mechanical support for the Super Conducting Magnet, 
beam tuning & software tools, Ground motion measurement and modeling

  LLR: Background evaluation (algorithm, GEANT 4)   Instrumentation & 
Experimentation for validation  

A. Jeremie

M. Verderi, H. Guler

  LAL: Commissioning strategy & organization, ABCD project, IPBPM 

P. Bambade, O. Blanco, H. Hyun, F. Bogard, S. Wallon, (+ S. Liu, from 09 /2012) 

 KEK: BSM, beam tuning strategy, Infrastructure, host & direct partner in all 
activities, MDI issues (stability of the push-pull operation, Japanese candidate sites in 
mountains, assembling procedures of the ILD detector    ),IPBPM

T. Tauchi, J. Urakawa, N . Terunuma, S. Kuroda, T. Okugi, H. Yamaoka

Collaborations: UK, SLAC, CERN, IHEP, Valencia
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  KNU: IPBPM 

E.-S. Kim, A. Her, H.-J. Him, S.-W. Jang



ATF2 FJPPL Update

Andrea JEREMIE



Report 2012

LAPP: The main LAPP activity for 2011 was to prepare 
for the test for the measurement of the Ground Motion 
effect on the beam. New collaborations have emerged on 
the subject with LAL with our ATF2 and Ground Motion 
experience, and with CERN on the simulations for the detection 
of the ground motion effect on the beam and with the sensor 
instrumentation. 15 Guralp sensors have been purchased 
in the framework of the French ANR funding in 
preparation of this experimental test. A meeting in March 
2012 was organized to reinforce the collaboration and to 
discuss details and plans for the future and in particular the 
experimental tests with the sensors. The planned tasks are 
sensor cabling, sensor validation, choice of acquisition 
system and preparation and installation under 15 ATF2 
quadrupoles of the extraction line.
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Need to measure ground vibrations
=> 15 geophones Guralp 6T bought  by LAViSta
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with CERN CLIC group
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Sensor characteristics



  

FJPPL & FKPPL Update  

Commissioning strategy & organization,
ABCD project,

IPBPM 



  



  



  



  



  



  

Plans for 2012

1)LAL will fabricate the external vacuum chamber and perform 3D 
measurements and vacuum tests with the three KNU IP-BPM blocks 
installed before shipment to KEK for pre-installation and beam testing.

2) KNU will perform beam tests in the ATF2 diagnostic area of the three 
low-Q RF beam position monitors and associated electronics that can 
provide a nanometer level position resolution. LAL will participate and 
help commission / operate the remote internal mechanical adjustment function 
for the 3rd BPM in the new external vacuum chamber.

3)  KNU and LAL will install the 3 BPMs and electronics in IP region in 
ATF2 and measure the position resolution.

4)Beam signals from the IP-BPMs will be provided to Oxford FONT group that will 
be used for the beam feedback system.

5) In addition, LAL plans to develop a beam-based method for IP-BPM 
inter-calibration, which may be important to reach the final goal.



  



  



  



  



JFY 2012 2013

Readout Electronics R&D 

Schedule for Goal 2

2nm 
stabilization

4 7 1
0

1 4 7 1
0

1

Installation of 
kicker for IP

Installation 
of IP-BPMs 
at IP

Pre-study of 
IP feedback 
with IP kicker

Preparation of new IP chamber

Beam test at FF TEST area
Integration of Chamber, IP-
BPMs, Movers and Readout

FONT R&D

Integration 
at IP,
FONT with 
IP-BPM

ATF2 
dedicated

N. Terunuma



  

LLR activity update :
Background modeling @ ATF2

Neutron Background 
E.M. Background 

H. Guler & M. Verderi 
 



  

Motivations 

● ATF2 offers opportunities for 
background studies of:
– The Final Focus region

● Mind this is a scale down of the 
ILC/CLIC FF

● Mainly EM background from 
beam halo

– Particles backscattered from 
beam dump

● Mainly neutrons
● Interest for ILC/CLIC are 

neutrons backscattered from  
dump but also neutrons 
produced in dense materials 
near IP by EM background

– That, beyond ATF2 interest itself



  



  

Neutrons



  

Neutrons

G4 + Splitting technique



  

Data vs Geant4
Mai 2010 Data : Dump right side Nov 2010 Data : 4.4m / Dump

Ongoing analysis, with data taken in 2011 to 
extract detector response and understand the 

Data/MC discrepancy. 



  

Simulate IP Background 

● Shintake photon detector measures Compton 
photons between Laser fringe pattern and 
beam @ IP.

● But, small β means large divergence, and beam 
hits beam pipe and bend chamber, making 
bremsstrahlung background.

● Photon detector collects Compton photons and 
bremsstrahlung which could be separated in 
shape (calorimeter longitudinal segmentation) 
but depending on background amount.  



  

BDSIM FF simulation

New collimator 

Shintake 
CsI Photon detector

LCDD (GDML)
geometry description 

Last Bending magnet 
chamber



  

Shintake background  at different optics

BDSIM

Flat Halo



  



    Welcome to LAL !

• FJJPPL “Toshiko Yuasa”  supports LAL, LAPP, LLR and KEK joint 
activities on ATF2 and ILC MDI since 2006 !

• FKKPPL  new KNU-LAL collaboration since 2011

• also FCCPPL support in the past  collaboration with IHEP continues on 
ATF2 and LC. Joint work with Dr. Sha Bai, former PhD student, now post-doc 
at IHEP. New PhD student Shan Liu, funded by FCPPL-CSC agreement

P. Bambade 



  

Goals

1.  Review recent activity, plans and progress towards 
“goals 1 & 2” of ATF2, including the new strategy for 
training and dedicated continuous operation towards 
achieving a ~ 37 nm spot size

2.  Face to face discussion on several engineering aspects 
(e.g. new hardware for IPBPM project, for GM sensors, 
FD quads, extraction kicker,…

3.  Emphasis on projects involving FXXPPL, but obviously 
fully open to the whole collaboration

P. Bambade 



CY 2011 2012 2013 2014 2015 2016 2017 2018

ATF長期計画
(案 )

Gamma-gamma laser system R&D

High Field Physics

Nano beam orbit control 
(FONT extension)

Develop.
(2nmBPM, 
Fast FB)

2nm stab. R&D

Beam 
study 2nm steady 

op.

Nano beam 
orbit 
control

Beam 
study

Ultra small beam ~ 20 nmSmall 
beam

35nm
Steady 
op.

Develop. / beam study
4-mirror optical cavity 
(LAL/KEK)

Gamma-
gamma 
collider 
R&D

General 
R&D

Ex) for KEKB; CSR, RF gun,
Instrument develop.,
Low emittance,… 
Test beamline for detector?

Delay by fire and earthquake

Application

Next KEK RoadmapGDE

ATF Future Plan

ILC others

ATF future plans 

N. Terunuma



  



  

BACKUP 
SLIDES 



  



  



  



  



  



  



  

 The multi-OTR system is made of 4 OTRs installed 
in the zero-dispersion part of ATF2 EXT line
  Fast emittance measurements (single shot for 
beam size, 1min for emittance) with high statistics 
with 2um measurement capabilities with 2x1010 
single bunch
 Automatic coupling correction in few minutes.
 Design based on OTR1X at ATF EXT with improved 
features  (compactness, calibration setup and 
demagnifier system)
 Installed near WS for comparison and confirmation 
of OTR as a beam emittance diagnostic device

Multi-OTR System Overview

number of measurements

Single OTR Panel
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