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1 Abstract 5 Laser beam size

The PETRA-III Laser-wire (LW), a Compton scattering beamesneasurement system |[The spot size at the laser waist,j was measured using a digital CCD/CMOS cam-
at DESY, uses an automated mirror to scan a Q-switched lasessathe electron begm |era. The laser was passed through an optics setup desigresalitate the IP focussing

and Is developed from the system previously operated at RHI.RHere, recent ug- outside the vacuum vessel with the camera mounted on adtemmsstage Iin the focus.
grades of the optics, vacuum vessel and data acquisitiaepoeted. First beam profile Laser profile Vertical Horizontal
measurements are also presented. ol ‘
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2 Introduction AT iz by
The LW system is an upgrade of the 2-D LW tested previoush@tRETRA-II act RN I A R A d 2w
celerator [1]. New features, such as real-time correctooriaser pulse-to-pulse power Waist, w 23.64+ 0.43m 77.67+ 0.56m
: : ‘L - : : M? 2.094+ 0.07 2.754+ 0.02
fluctuation and time or position jitter, make me_asureme_msem_ellable. Also, knifg- Rayleigh range: L84 0.08 MM 19945 091 mm
edge scans to measure the laser spot size as it is at thestmaanaoint can be performégd
on-demand, so the contribution of the laser width can beaetdd from the total signgl
distribution. 6 LW operation
Nominal PETRA-III parameters [4], [5]. T et e s S
Earameter g/alue _Lé;nltv ] ~ g e Two types of transverse scans possible:
nergyL Ge _ : : : : :
Circumference” 2304 m] —Ramp scan- Using the piezo-mirror with the translation stages fixetepgest
porizontal emitance; | ~2 nmrad] olution < 1 ym, scanning range 1.25 mm V and 3.75 mm H. Scan rate ig only
ertical emittance;, ~0.01 ‘nmrad]

Revolution frequency | 130.2 kHZz]
Bunches per fillN;; 960 (40)

determined by the laser frequency: 20 steps and 10 shotsgpeoisly take 10 s.
—Stage scanr- Using only the motorised beam-finding stage with the piemweor

Interbunch spacing |8 (192) [ns] Sl Y L SN T e _ _ _
Bunch length RMS,;, | ~12 mm| P A Y - e fixed: step resolutior< 1 um, scanning range- 25 mm. 500 ms overhead for
Electrons per bunch, |0.25 (12) |-10 B : : -
Exp. hor. beam size. | ~175 ] T (@i stepping the stages: scan with 20 steps and 10 shots peakespatbout 20 s.
Exp. vert. beam size, | ~15 ] Aerial view of the PETRA-III facility. e Laser focus position relative to the beam can be moved byhanotanslation stags.
e LW system self-correction features:
3 E : " I S t —Knife-edge scan to check waist size and Rayleigh range datee.
Xperlmen a € Up —Photodiode to measure laser pulse-to-pulse power fluotuand time |itter.
The laser pulse collides with the positron bunch within aamsbuilt vacuum vessel. —CCD camera to determine the laser pulse-to-pulse positien |
The Compton photons are separated downstream by a dipoleetnagd detected by a
calorimeter. Button pick-up BPMs on either side measurgtstron beam position _
el / Profile measurements
L Ne  Optical Compton Stage scan Vertical Horizontal
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Location of LW. Overview of the LW setup. C emapostonfoml ~ orizontal positon [ |
Laser positions 40 30
Laser shots 20 100
Scan time 60 s 165 s
- Bunch current 260 A 690 A
4 \erti Cal b e ad bOard Dimension 30.38+ 1.43,m 293.6+ 18.1,m
eor oo | Profiles are a convolution of the transverse size of the mesibunch with the lasgr
f— 7 T 20T R . beam profile and the laser pointing jitter.
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LHﬂ 1\\:\ \ Vert. knife- o A o i ” . =
Sl h & e s 8 Conclusions & Outlook
Oe=4-- !! - £ TR e Successful performance of horizontal and vertical scans.
or. Knife- eam I o\ = - 2 . . .
Hﬁzj T o T WA e Beam profile resolution is currently about 5%.
=S v - S : ' ' '
Pover | Bean LN Lsi — G e Scan times of 60 s and 165 s for the V and H axis respectivelg wehnieved.
Schematic layout. Photo of the optical breadboard. e Full integration of the LW system into the PETRA-III contystem.
e Laser: 20 Hz Nd:YAG laser (1064 nm, frequency doubled . . . . L
| | T ( | q y - ) e Benchmarking beam studies compared with other beam sizgnaB#ic Instruf
e 2" high retlective static mirrors, 2 piezo-driven scanningrors ments [6], e.g. to measure the lattice characteristicpédsson, compaction factgr,
e Horizontal (H) scan: 750 mm lens, vertical (V) scan: 250 mnsle beta functions, etc.).
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