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The pulse stretcher ring ELSA accelerates polarized and non-polarized electrons to energies between 0.5 and 3.5 GeV. The current
funding period supports the upgrade for an increase of stored and extracted beam currents, beam quality and degree of polarization. In
order to gain information of fast beam dynamics with temporal resolution, ELSA has recently been equipped with a diagnostic

[ X synchrotron radiation beamline housing a streak camera as main beam imaging device. As streak cameras convert three dimensional
t”;/, [ut(_;“mﬁeuel beam information into a two dimensional image with aspect on longitudinal resolution, the dimension of one transverse plane is always
suppressed naturally, either by the streak action or by the narrow slit of the input optics. As for certain events capturing dynamics in all
three dimensions is of interest, a method for dual transverse imaging is introduced and demonstrated. Measurements of interest
regarding longitudinal beam dynamics are also presented.
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a) In focus mode the sweeping units are switched off.
The CCD camera observes the stored beam of ELSA
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booster extraction kickers. The tail differs in signal

photocathode, electrons are emitted and acceleratred in the streak tube. Electric
fields sweep the beam transversely with adjustable sweeping velocity. A multi
channel plate (MCP) multiplies the number of electrons which then illuminate a

phosphorous screen. The image is digitized by a 12 bit CCD camera. strength and suggests that a collision with an aperture - signal
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times around ELSA and strongly oscillates horizontally
due to the displacement at the injection septum. The
observed phase of the oscillation behaves according
to the betatron phase advance of approx. 80° at the
Hamamatsu SR source point and the tune Q, = 4.61. As the
b(;l(e)gjrﬂt horizontal amplitude is large in turn two, the bunch
train is not displayed vertically because the projected
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closer to the aperture, the lower the signal strength.
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d) The natural horizontal damping constant at 1.2 GeV is
37 ms. As the maximum time window of the slow
sweep unit is 1 ms, this image shows an overlap of
slowly damped transverse oscillations.

The sweeping units are triggered by the orbit clock, the RF master signal and/
or for common events by an experimental trigger. The latter allows beam
manipulator (e.g. a kicker) and diagnostic tool to be fired synchronously. Delay
units allow fine adjustment of the timing.
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The prism reflection is visualized with green Iééer light

Synchroscan Measurements - Longitudinal Damping
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