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Introduction

• ATF Laser-wire summary
• Review of EXT-LW ATF-2 upgrade

– Hardware
• Laser Transport Line
• Alignment
• OTR monitor

– DAQ
• Recent results

– LW electron beam optics test + Background study 
– OTR monitor test

• Upgrade status and plans
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ATF Laser-wire summary

• Prediction for Win=8.5mm is W0=2sigma=3 micron
• Measured minimum size 

– 3.7 micron

• Laser properties
– M2 ~ 1.5

• Astigmatism, 60 degrees
• So putting all together

– 1.5 micron (lens) x 1.5 (M2)x 1.5 (Astigmatism) = 3.4 micron

• Roughly consistent, need work on the laser!
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Review of ATF-II upgrade
• Interaction chamber relocation
• Alignment laser installation
• Transverse beam size cross-check 

OTR monitor
• Detector relocation
• Laser Transport Line (LTL) 

simulation & design
• Laser diagnostics upgrade
• DAQ upgrade
• Laser relocation and upgrade:

mode quality improvement aiming to 
archive 1 m resolution.

General Aims:
• Robust laser 

diagnostics (+ major 
laser diagnostics out of the 
tunnel)

• Upgradeability:
– Second scanning 

axis or changing of 
scanning angle

– Second IP
• Automation
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ATF-II Laser-wire system
New location for existing 

Laser-wire system
Past location of 

Laser-wire system

LW Detector Interaction Chamber

Alignment laserMS-1FF

LW Detector Interaction Chamber

Alignment laserMS-1FF
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High power Laser system
• 357MHz Mode 

locked seed laser
pulse length 30ps, 
average power 
~600 mW

• Nd:YAG 
regenerative 
amplifier and 
linear amplifier: 
pulse duration 
300 ps
max pulse energy 
~400 mJ

To the ATF
tunnel
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ATF Interaction Point hardware

Dipole magnet
BH2X.1

Sampling beam-splitter

Laser-profiling CCD-camera

Paper screen marked with a calibration pattern.

Laser-profiling CCD-camera with standard camera lens

1 m focal length diagnostics lens

Sampling beam-splitter

Translation stage

Nd:YAG  Laser parameters

Wavelength 
Max. Pulse energy 
Pulse length 

532 nm
400 mJ
150 ps

APD detector

Collimating lens

Power meter

Electron beam

FF lens

Laser lightFF mirrors

BPM

BPM

Detector

Compton x-rays

Laser image
alibration image

on a paper screen
combined with c
(1cm separation between points)

W = 8.5 mmin 
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ATF-II Laser transport line and 
Interaction Point hardware

Two optical tables with laser 
path correction/dispersion/pointing 
stability measurement hardware 

Top optical table: Laser + alignment 
and diagnostics (M2, power, etc…) 

+ OTR monitor
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ATF-II Laser transport line

Left – first LTL optical table
Top – Second LTL optical table + IP
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IP chamber with two final steering 
mirrors and FF lens.

Y

X

Laser light

e  - beam–

FF lensBPM 1 BPM 2FF Mirror 1

FF Mirror 2
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LTL and IP alignment 

• Beam line alignment 
laser
– OTR/timing screen
– OTR path

• Laser line alignment laser
– Primary laser path
– Laser diagnostics path
– FF optics
– Post IP optics

electron beam

Screen

laser

APD detector

OTR/ODR
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Beam line alignment laser and OTR 
monitor

Wavelength: 632nm
Power (TM00): 2mW
Beam diameter: 0.59 mm
Divergence: 1.35 mrad

Insertion mirror

CCD
Alta E4000
16 bit

Interaction
Chamber

Motorized mirror

MS-1FF

2nd mirror

QF9x

ZV11x

QD20x
MW2x
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LW DAQ

• Easy to extend (in principle we can add any number of PC’s).
• All data is synchronous.
• All ATF-II extraction line parameters and controls are accessible. 

Network Traffic
(Channel Access Protocol)

LabVIEW Shared Variable Engine

LabVIEW Applications

EPICS Client
I/O Server

CAMAC Hardware

EPICS Database

Sequencer
(Finite State Machine)

Database
Engine

Write I/O values to 
database. Default update 
rate is 10 Hz. Can be as 

fast as 25 Hz.

Reads values from the 
database to drive state 

changes in the IOC 
control application.

Channel Access
Protocol Server
Publishes values from the 
database onto the network 

using Channel Access 
protocol.

TOYO CAMAC CCNET
controller 

EPICS Database

Sequencer
(Finite State Machine)

Database
Engine

Write I/O values to 
database. Default update 
rate is 10 Hz. Can be as 

fast as 25 Hz.

Reads values from the 
database to drive state 

changes in the IOC 
control application.

Channel Access
Protocol Server
Publishes values from the 
database onto the network 

using Channel Access 
protocol.

extlw-daq.atf-local
(linux) 

 synchronous ai  

windowslw.atf-local
(windows)

LabView 8.6
DSC module 

LabVIEW Shared Variable Engine

LabVIEW Applications

EPICS Client
I/O Server

windowslw1.atf-local
(windows)

LabView 8.6
DSC module 

edm

Motion -> Chamber, manipulator, DC-servers etc
Vision -> M^2 and LTL cameras
Other -> Temperature, Laser power, etc...
...
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Introduction

• ATF Laser-wire summary
• Review of EXT-LW ATF-2 upgrade

– Hardware
• Laser Transport Line
• Alignment
• OTR monitor

– DAQ
• Recent results

– LW electron beam optics test + Background study 
– OTR monitor test

• Upgrade status and plans



09 June 2009 8th ATF2 Project Meeting 15

LW electron beam optics test

• Predictions:
at LW IP at MW2X
x = 20µm 20µm
y = 1.7µm 2.3µm
• Measurements at MW2X
x = 30µm
y = 3.4µm

LW IP

WS

magnets were used to tune the waist position

Magnets:
QD14x
QF15x
QD16x
QF17x
QD18x
QF19x



09 June 2009 8th ATF2 Project Meeting 16

Interaction Chamber, OTR monitor test
Si substrate coated with Al
30x30x0.3 mm

Motorized mirror
CCD

Electron beam

TargetLens f=100m
m

Polarizer

Filter
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Calibration of the optical system

CCD pixels
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Optical Transition Radiation
Transition radiation (TR) appears 

when a charged particle crosses a 
boundary between two media with 
different dielectric constants. 

The resolution is determined by the 
source dimensions induced by a 
single particle plus distortion 
caused by the optical system 
(diffraction of OTR tails)BTR

FTR
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Beam size effect
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OTR image with NO filter and polarizer
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OTR image with a polarizer and optical 
filter

Vertical projection

Horizontal projection
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Beam Size effect
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Current state of EXT-LW ATF-II 
upgrade and plans

Done:
• Detector relocation – March 2009
• Interaction Chamber relocation –

April 2009
• LTL hardware installation – March 

2009
• LW optics test and background 

study – April 2009 
• Beam line alignment laser 

installation – May 2009
• OTR monitor test – April, May 

2009

During ATF summer shutdown:
• Installation of the new optical 

table, laser relocation and 
commissioning

• Improvement of the laser 
diagnostics

• Laser transport line optics –
installation and alignment

• LW IP/post IP optics, including 
integration of the OTR monitor

• DAQ
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General plan for autumn run
(November – December 2009)

• LW optics and background study continue
• Laser diagnostics improvement continue
• Achieving of the stable electron beam transverse 

size measurements
• Further improvements towards automated scans
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Thank you
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