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An electron beam in a storage ring for a synchrotron radiation source may become unstable or deteriorate for !

various reasons, such as ion trapping effect, beam instabilities etc.. Diagnostics and cures for unstable beams are

described.
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Fig.1 Tune measurement system.

EXCITE’N

Transverse beam oscillation excited by an exciter is detected optically
with a lens system and a 4-element photodiode. The difference signal
from the photodiode via a 180 degree power combiner is analized by a
spectrum analyzer. A tracking generator of the spectrum analyzer is used

as a signal source of the excitation.
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SR emitted in a bending section is attenuated down to the level of single
photon detection per a few hundred revolutions. An output signal from a
multichannel plate type photo-multiplier (MCP-PMT) via a constant
fraction discriminator (CFD) starts a time to amplitude converter (TAC)
and a signal corresponds to the bunch revolution stops the TAC.
Amplitude distribution corresponds to the time structure of the beam is
analyzed by a multi-channel analyzer (MCA).
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Fig.5 Spectra for longitudinal coupled bunch insta-
bility.
(a): IMS UVSOR and (b): ETL NWJi-2.
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Fig.6 Block diagram of longitudinal feedback system.
Error of the phase or the energy due to longitudinal instabilities is
detected with a PU and corrected by a longitudinal kicker.
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Complex roots s, and s; are stable for positive loop gain, A>0. A real root
s, moves to the right with increase in gain A.It becomes unstable at A=1.
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Fig.9 Longitudinal feedback system for UVSOR.
Phase error of each bunch is detected and corrected independently. A
compention networks with the transfer function given by equation (12)

are used.
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Fig.10 Increase in single bunch impurity.
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X-ray Projection Lithography Using Multilayer Mirrors

A feasibility study on soft x-ray reduction lithography using multilayer mirrors has been performed. An
exposure wavelength range of 70 to 110 A is proposed as most suitable with current technology. With the aim of
providing multilayers with very sharp interfaces and high reflectivity, we attempted to improve the multilayer
fabrication process, with one results being the fabrication of an amorphous Mo/Si multilayer, by controlling
substrate temperature. A new telecentric optics consisting of two-aspherical mirrors has been proposed. The
experimentals were performed on the SR beam line BL-1 of the KEK-PF storage ring. Demagnifying exposure

patterns of less than 0.15 um have been obained using multilayer reflecting mask.
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