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Suppression of synchrotron radiation
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Abstract

It is demonstrated that the synchrotron radiation, generated by a train of relativistic micro-bunches circling around a metallic
cylinder, may be suppressed by several orders of magnitude if the distance(∆R) of the charges from the wall is significantly
smaller than the radius of curvature(R) of the trajectory divided by the square of the relativistic energy factor(γ ) namely,
∆R � R/γ 2. In addition, we establish the threshold for coherent synchrotron radiation to be dominant: assuming a given
bending magnetic field, the micro-bunch length must be proportional to 1/γ 2, whereas its transverse dimension has to scale
like 1/γ .
 2005 Elsevier B.V. All rights reserved.

Harnessing laser technology to a future generation
of accelerators requires to reconsider the validity of
a long list of assumptions and parameters that in the
present global linear collider design are scaled from
existing systems. After examining the availability of
realistic gradients assuming linear materials as well
as the feasibility of a reasonable efficiency[1], it was
concluded that each bunch should consist of atrain
of optical micro-bunches. Moreover, for an acceptable
overall efficiency our analysis has pointed out the ne-
cessity to “recycle” the energy from the output of each
acceleration section. While in a future optical acceler-
ator a typical gradient of the order of 1 GV/m seems

* Corresponding author.
E-mail address:levi@ee.technion.ac.il(L. Schächter).

feasible, implying a total length of the order of 1 km,
the emittance requirements impose very stringent con-
straints on the damping-ring. It is sufficient to mention
that the ongoing design of a superconductive rf col-
lider accounts for a total length of more than 30 km
and damping-rings larger than 6 km in circumference.
These figures of merit point out the potential necessity
of a compactdamping-ring for an optical system be-
ing only a few hundreds of meters in circumference.
Such a requirement entails a significant reduction of
the emitted synchrotron radiation in spite the fact that
a train of micro-bunches causes enhanced emission.

In the present Letter, we examine some of the
scaling laws associated with the coherent and non-
coherent synchrotron radiation emitted by atrain of
optical scale micro-bunches undergoing circular mo-
tion. We show that it may be possible to suppress
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