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<150nm was achieved.
IP‐BSM is not yet calibrated



Outline for the ATF future Plan

Present ILC dominated R&D will be continued at the end of JPY 2013.
•1‐2pm of vertical emittance generation in ATF‐DR 

•35nm of vertical beam size evaluation at ATF2 beam line (1st goal of ATF2)( g )

•2nm of vertical beam stabilization at ATF2 beam line (2nd goal of ATF2)

Widening the ATF research not only ILC but also other science
after JPY2014after JPY2014.

•Basic plan for the ATF operation is 50% for ILC and 50% for others.

Obt i (N KEK) f d t d j t•Obtain new (Non‐KEK) funds to proceed new project.





To Go to 1‐2pm emittance in ATF‐DR



BPM offset Issue

Simulation (by K.Kubo)
BPM offset by BBA

Errors for BPM offset measurement

BPM offset should be less than 100um.



Magnet Alignment Issue
Simulation for magnet alignment (by K.Kubo)

In order to achieve 1pm emittance,
the magnet misalignment
should be less than 30um.

Alignment after earthquake ( by S Araki)Alignment after earthquake ( by S.Araki)

RMS transverse magnet offsetRMS transverse magnet offset
40um



Wh dWhat we must do …

‐> Laser wire with pulsed cavity resonater
will be installed in 2012 summer.



35nm of vertical beam size evaluation at ATF2 beam line
Present Status for ATF2 tuning

Beam Optics : betax*=4cm, betay*=0.1mm opticsBeam Optics :   betax 4cm, betay 0.1mm optics

Minimum Beam Size:  < 150nm ( temporary ; not yet calibrate )

Maimum Modulation in 30degree mode : 0.45



Optimization for Linear Knobs were done. Opt at o fo ea obs e e do e

Waist knob Dispersion knob

Coupling knob ( <x’y> ) Coupling knob ( <xy> )



Optimization of Non‐linear knobs were on going …

Optimization of skew sextupole component was done. 

When the optimization of the strength for sextupole magnets,

Optimization of sextupole component was not yet done. 

p g p g ,
the laser condition was getting worth. 



What we must doWhat we must do …

Beam tuningBeam tuning 

•Optimization of the nonlinear knobs ( strength of sextupole magnets)

•Evaluation of the higer multipole errors for magnets ( 8pole and more)

B Si M i

•Establish of the beam tuning method

Beam Size Monitor

1. Laser Stabilization

2. Investigate the modulation reduction factor

3. Improve the S/N ratio

4 D l t f h it d h f db k4. Development of phase monitor and phase feedback



2nm of vertical beam stabilization at ATF2 beam line

IP Chamber Design (LAL)



Low Q IP‐BPM Development (KNU)

HFSS Simulation 



Multi‐bunch Feedback (Oxford University)
P2  K1 (‘position’)
P3  K2 (‘angle’)
P3 K1
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The feedback is testing at the ATF extraction line (not IP)

P2 P3P1

P3  K1 
P2  K2

The feedback is testing at the ATF extraction line (not IP)
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Ultra‐small beam Generation (beyond ATF2 design)
•Verify the very high chromaticity optics (for ILC?)

•Collaboration with CERN ( for CLIC R&D)

Simulation for ultra‐high low beta optics by Edu Marin (CERN)

•30nm is limited by multipole error of Final  Doublet for the present ATF magnet.
‐> to be replaced with collaboration to CERN

• The IP‐BSM must measure the 90% of modulation for 174degree mode
‐> further stabilization of IP‐BSM measurement 



R&D for Gamma‐gamma collider 

Establishment to the technology for PLC

• a few 10m scale of optical cavity resonatora few 10m scale of optical cavity resonator
• storage of very high power laser light (5 joules)

Compact prototype cavity in ATF

In‐kind collaboration (LAL)In kind collaboration (LAL)



High Field Physics (Non‐ILC R&D)

200TW laser system is required for this R&D program



Summary of the Future Plan of KEK‐ATF

Policy of the ATF project

Summary of the Future Plan of KEK‐ATF

•Investigation of advanced accelerator technology.
•Operation by global international collaboration.
•Education of young researchers.y g

Present ILC dominated R&D will be continued at the end of JPY 2013.
•1pm of vertical emittance generation in ATF‐DR1pm of vertical emittance generation in ATF DR
•35nm of vertical beam size evaluation at ATF2 beam line (1st goal of ATF2)
•2nm of vertical beam stabilization at ATF2 beam line (2nd goal of ATF2)

Widening the ATF research not only ILC but also other science from JPY 2014.

The candidates for new KEK research programs arep g

•Generation of 20nm small beam (for ILC and CLIC)
•Investigation of optical cavity for Gamma‐gamma collider (for ILC)
Hi h fi ld h i th h i t l d l t lli i ( ILC)•High field physics through intense laser and electron collision (non‐ILC)



Backup p



C t f C it b d L Wi
Cavity based Laser Wire Scanner 

Concept of Cavity based Laser Wire

The peak power of CW laser is small,
b t th CW l b lifi ti i ti l itbut we can use the CW laser by amplification in optical cavity. 

The advantage of the cavity based laser wire is laser wire stability ( position and wai
by well stability of CW laser and mode cleaning effect in the optical cavity .

Laser Wire Scanner



Experimental SetupExperimental Setup

Source Point

X-ray CCD camera

X-ray Mirror
( Bragg’s Law ) 

Fresnel Zone Plate X-ray Screen

X-ray Synchrotron Radiation Monitor



Interference Pattern
Magnetic field of laser light 

The distance of the interference pattern is defined by laser collision angleThe distance of the interference pattern is defined by laser collision angle 

Laser Interferometer



Beam Size Evaluation with Laser Interferometer

Large beamSmall beam
Emitted Photon is evaluated 

by the convolution of beam distributionSmall beam by the convolution of beam distribution.  

A t f i t f

fringe pitch

Amount of interference

fringe pitch

Laser Interferometer



Layout of the Laser Table of ATF2 Laser Interferometer
2 degree mode

15μm pitch

8 degree mode
3.8μm pitch

30 degree mode
1.03μm pitch

174 degree 
mode

266nm pitch

Laser Interferometer



Measurable Range of ATF2 Laser InterferometerMeasurable Range of ATF2 Laser Interferometer 

By changing 4 laser collision angle,
we can measure 25 – 6000 nm of beam size.

Laser Interferometer



The beam size measurement at FFTB in SLAC

The 70nm beam size was measured in SLAC by laser interferometerThe 70nm beam size was measured in SLAC by laser interferometer.
Laser wavelength ;  1064nm 
Beam energy ;         45GeV 

Laser Interferometer



Betax Optimization with multipole error for ATF2 beamline




