Instability due to Beam-Photoelectron
interactions in LER

Kazuhito Ohmi (KEK)

A coupled bunch instability caused by
photoelectron is discussed. Photoelectrons are
produced by synchrotron radiation photons, when
they hit the inner duct wall of beam pipe. The
photoelectrons propagate toward the positron beam
in the LER. In the multibunch operation,
photoelectrons are supplied continuously into the
beam pipe. Although each electron 1s not trapped
around the beam, they form a flowing gas (cloud) of
electrons. The electron gas acts as the media to
transmit-perturbative forces from a bunch onto
subsequent  bunches. The a coupled-bunch
instability can emerge.

At the Photon Factory of KEK (PF), which 1s
2.5GeV electron-positron storage ring, a coupled
bunch instability, which may be consistent with this
mechanism, has been observed. At the PF, the
threshold current of the instability i1s about 20mA.
The problem in the LER may be serious, since its
stored current will be much larger.
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Pholo-electvon wmotion and its distribution
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Fig.il. Model beam duct used for the simulation.
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In[131]:=
a=ReadList["£ftnl0.BOG", Number, RecordLists -> True];
ListPlot3D[a,PlotRange->{0,200}];
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In[133]:=
Show[ContourGraphics[%]];
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Unstable mode of coupled oscillation due to
semi-long range (100 bunches) force
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Distribution of betatron sideband spectra
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