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Abstract 2-D profile

The spatial profile of APPLE-Il undulator radiation has been measured at high undulator
deflection parameter, high harmonic and very small emittance. Undulators are typically designed 3
to operate with small deflection parameter to push the fundamental mode to high photon
energies. This unusual choice of parameters is desirable for measurement of vertical emittance
with a vertical undulator.
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We present 1-D and 2-D measured profiles of undulator radiation and show that this is
reproduced in numerical models using the measured magnetic field of the insertion device.
Importantly these measurements confirm that for these parameters, the spatial intensity
distribution departs significantly from usual Gaussian approximations, instead resembling a
double-slit diffraction pattern. This could be an important consideration for photon beamlines of
ultimate storage ring light sources.
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Spatial profile of undulator radiation from a vertical undulator, 15 m from ID.

U n d u I ato r m a g n et i C m O d e I (a) Measured spatial profile of 61" undulator harmonic, at 808 eV.

(b) SPECTRA [5] simulation of spatial profile of 6" undulator harmonic, at 808 eV.
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down until the simulated on-axis peaks of the
undulator harmonics were at the same photon
energies as the measured spectrum.
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Magnetic field map of insertion device, Electron beam trajectory through scaled

scaled from measured field [4]. magnetic field. CO n C | u S i O n

The spatial distribution of radiation from a vertical insertion device has been characterised at very
low vertical emittance. Both 2-D and 1-D spatial distributions of radiation have been measured,
— - using a combination of blade scans. Simulations of the insertion device radiation are given, using
;; gthj Sif gX ' a magnetic field distribution scaled from the measured field. It is shown that these simulations
0 127, 1610V | accurately reproduce the measured photon beam distribution. This close agreement between
simulation and experiment is important both for the vertical emittance undulator technique, and
potentially also for insertion devices at proposed ultimate storage ring light sources.

1-D blade scans

The spatial profile of radiation was characterised in
the vertical direction alone using blade scans. With a
horizontal aperture of 0.5 mm, the lower blade of
the white beam slits was stepped vertically upwards
through the radiation distribution. The change in

measured photon flux through the aperture with y (mm) REfe re n C e S

blade position is plotted at right.

0.5¢

Photon flux (1013 ph s_l)

K.P. Wootton, et al., Phys. Rev. Lett. 109 (19), 194801 (2012).

K.P. Wootton, et al., Proceedings of IBIC 2012, Tsukuba, Japan, MOCB04 (2012).

S. Sasaki, Nucl. Instrum. Methods A 347, 83 (1994).

C. Ostenfeld, et al., Proceedings of PAC 2007, Albuguerque, USA, TUPMNOOG6 (2007).
T. Tanaka and H. Kitamura, J. Synch. Rad., 8, 1221 (2001).

J. Bahrdt, et al., Phys. Rev. Lett., 111, 034801 (2013).

M. Bei, et al., Nucl. Instrum. Methods A 622, 518 (2010).

Y. Shimosaki, et al., Proceedings of IPAC 2012, New Orleans, USA, TUPPC014 (2012).
L. Farvacque, et al., Proceedings of IPAC 2013, Shanghai, China, MOPEAOOS (2013).

Taking the derivative of this distribution with respect
to the vertical position of the blade, the intensity
distribution of undulator radiation is recovered.
SPECTRA [5] simulations of the spatial profile of
undulator radiation are compared.
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