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| ntroduction

* Non-invasive technique

* Development of a system capable of reliably
measuring € ectron beam of order one micron.

— F#2 triplet aspheric lens used to correct aberrations

 Below 5 micron challenge
— Either electron beam or laser optical system
— Electron beam
» Emittance? Coupling/dispersion
— Optical system
 Final focuslens alginment
o Laser transverse quality factor (astigmatism)
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L aser-wire introduction
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Electron beam optics at ATF extraction line

Exiraction system

Diagnostics section
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ectron beam optics measurements (15/05/08)
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Laser system

e High power laser system

— 357/MHz Mode locked seed
* pulselength 30ps
e Average power ~600 m\W

— Nd:Y AG regenerative amplifier and linear

amplifier

 Pulse duration 300ps
e Pulse energy at |P~ 300 MW
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|nteraction region hardware

APD detector

CQ'" Power meter
Collimating i Electron beam
lens <>
: Detector
R — — - — - — - = N
"jj Compton X-rays
FF lens ; y -
%: % Dipole magnet
i Laser light
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|nteraction region hardware

e

Screen

Upstream
! BPM

|
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Input laser beam size measurement (24/05/08)

Input beam size measured on diffusive screen and video CCD
optics

4 DataRay v6.0054h; Recalled(v6.00P2) WinCamD 3 of 64 Exp@0.041ms Filter=0.2% WI=532.0nm, Image = 752 by 752, Full Cam=0
File Device Palettes Average Fiter Camera Wiew Centrod Setup ... Support

Clip[a] 4 View = 230 : Tilt = -83

Clip[bl 50.0%

No board/camera found PCI #

2W_Major 1513.9 um
2W_Minor 1324.2 um
2W_Mean 1485.6 um
Eff. diam. 1283.3 um
Ellipticity 0.87
Orientation -12.9 deg.
Crosshair 0.0 deg. 3
Xu 623.1 um Relative Power: 0.00 Full Range = 2
Yu -1266.3 um [ (Trigger off) delay = 0.000 ms
Toggle Centroid: [absolute] FImager Gain = 1.0 B
i J |W=10.72 mm
Exposure time = 2.000 ms [Auto]
Image zoom 1 q n »
2Wua @ 13.5 % 1493.4 um 2Wva @135 % 1286.4 um /
2Wub @50.0 % 843.9 um 2Wvb @50.0 % 723.7 um
‘ e .
I v i 1
Scale = 700.0 um{div |Peak=80.1%, B=1.3% Dist. = 3065.3 um : Enclosed power = 96.5% |Peak=53.1%, B=1.3%

Gpen clip level dialog, left click to activate, right click ko set colors,

& start| | {3 DataRay v6.0054h; R...
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L aser transverse mode quality
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Example vertical beam profile
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Taken from minimum of QD4X quadrupole scan
All collision data from 23/05/08
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Focusing quad (QD4X) scan
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Laser-wire beam size measurement as
function of QD4X current

NANOBEAM - 2008

13



a (linear BG)

a {linear BG)

Skew guad and bunch charge scan

5.4F
5.2F

asf
a6f
aaf
4.2f

3.8F

LR

. L aserwire vertical beam size
as function of QS1X

3.5:_| TR TN N N N |
=B

i
[ |

B B
QS1X current [A]

asf
35F »

25F o

. ® Laserwire vertical beam size
as function of gun laser power

- %

27/ MAY 2008

50 60 70
Gun laser power

NANOBEAM - 2008 14



Summary

e Measure a“beam size’ of 4.5 micron

— Below thisis problematic

* Normalisation (laser and charge needs to be
Improved)

 Final focus lens alignment/performance (with high
power |aser)

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

— Last chancethisweek to get an ILC like
measurement ~1-2 micron
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ATF 2 infrastructure

e New laser hut constructed

e Movelaser and IP hardware to new location
over next few weeks

 Location after coupling correction
* New detector(s)
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