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1. The University of Hawai'i Free-Electron Laser Laboratory

The Free-Electron Laser Laboratory at the University of Hawai'i has constructed and tested a Wavelength A Spm
scanning-wire beam position monitor to aid the alignment and optimization of a high spectral IP Rayleigh range  zp I mm
brightness inverse-Compton scattering x-ray source. X-rays are produced by colliding the 40 MeV IP spot size  wp 31 pm
electron beam from a pulsed S-band linac with infrared laser pulses from a mode-locked free- Beam crossing angle o 5.75°
electron laser driven by the same electron beam. The electron and laser beams are focused to 60 . o

: : . : . : : . . . : b IP Divergence angle 61 1.77
1um diameters at the interaction point to achieve high scattering efficiency. This wire-scanner allows — 2
for high resolution measurements of the size and position of both the laser and electron beams at the FEL light can be routed X-ray photon energy 10.4keV
interaction point to verify spatial coincidence. Time resolved measurements of secondary emission in vacuum to any one of E-beam energy 40 MeV
current allow us to monitor the transverse spatial evolution of the e-beam throughout the duration of e five optical tables in two E-beam emittance ¢, 87 mm-mrad
a 4 us macro-pulse while the laser is simultaneously profiled by pyrometer measurement of the optics labs j-Pulse duration 7, 1ps

occulted infrared beam. Using this apparatus we have demonstrated that the electron and laser
beams can be co-aligned with a precision better than 10 um as required to maximize x-ray yield.
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for initial alignment of an
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Translation

Stage source.
| ‘ e 34 um diameter carbon monofilament from
Pl o7 Specialty Materials, Inc.
" S Connector e 12.3 mm aperture in scanner fork
S ~ . Y e 45° insertion allows horizontal and vertical scan on 25 um tungsten also failed
. . a single drive axis References: No damage to carbon fiber yet!
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