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Introduction

• Non-invasive technique
• Development of a system capable of reliably• Development of a system capable of reliably 

measuring electron beam of order one micron.
– F#2 triplet aspheric lens used to correct aberrationsp p

• Below 5 micron challenge
– Either electron beam or laser optical systemp y
– Electron beam

• Emittance? Coupling/dispersion

– Optical system
• Final focus lens alginment
• Laser transverse quality factor (astigmatism) 
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Laser-wire introduction

• Compton scattering
– Need to monitor a 

great deal
• Laser

– Focus quality
– Pulse power
– Pointing stability

• Electron beam
– BPMs
– Charge

– Report some 
improvements in 
monitoring
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KEK-Accelerator Test Facility

I Extraction KickerEXT LW IP

II Extraction Kicker

T bl 1

Extraction Line

Table 1. 
Electron beam energy, GeV 1.28
Circumference, m 138.6
Injected bunch length*, mm  ~3
Injected Energy spread, <1%
Single bunch population, 
RF Frequency, MHz 714
Injected normalized emittance, m rad <
Extracted beam emittance, m rad X: 

Y

10102 ⋅

4103 −⋅
9104.1 −⋅
11Y: 11105.1 −⋅
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Electron beam optics at ATF extraction line

Betatron and horizontal dispersion functions 
for 

the ATF extraction line, the arrow marks 
the laser-wire location.

Horizontal and vertical beam sizes
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Electron beam optics measurements (15/05/08)

Wire-scanner beam size 
t f timeasurement as function 

of QD4X current

Wire-scanner beam size 
measurement as function 

of QD4X currentof QD4X current
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Laser system

• High power laser system
357MHz Mode locked seed– 357MHz Mode locked seed

• pulse length 30ps
• Average power ~600 mWAverage power 600 mW

– Nd:YAG regenerative amplifier and linear 
amplifieramplifier 

• Pulse duration 300ps
• Pulse energy at IP ~ 300 MW
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Interaction region hardware
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Interaction region hardware
U tS Upstream

BPMIP Chamber
Screen

Collimating
lens

Downstream
BPM

To the Power 
meter

To the APD
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Input laser beam size measurement (24/05/08)
Input beam size measured on diffusive screen and video CCD 
optics

W= 10.72 mm 
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Laser transverse mode quality

Laser beam radius as 
function of distance 
from 1m focusing 
lenslens

Angle of major axis of 
laser beam, clear 90 
degree change g g
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Example vertical beam profile 

Taken from minimum of QD4X quadrupole scan
All collision data from 23/05/08
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Focusing quad (QD4X) scan

Laser-wire beam size measurement as 
function of QD4X current
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Skew quad and bunch charge scan

Laserwire vertical beam size
f i f QS1Xas function of QS1X 

Laserwire vertical beam size
as function of gun laser power
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Summary

• Measure a “beam size” of 4.5 micron
Below this is problematic– Below this is problematic

• Normalisation (laser and charge needs to be 
improved)p )

• Final focus lens alignment/performance (with high 
power laser)

• Electron beam size, verification of 
coupling/dispersion free beam at IP

Last chance this week to get an ILC like– Last chance this week to get an ILC like 
measurement ~1-2 micron

27 MAY 2008 NANOBEAM - 2008 15



ATF 2 infrastructure

• New laser hut constructed
M l d IP h d t l ti• Move laser and IP hardware to new location 
over next few weeks

• Location after coupling correction 
• New detector(s)
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