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Multistage CSR Microbunching Gain Development in Transport or
Recirculation Arcs

ABSTRACT

Coherent synchrotron radiation (CSR) induced microbunching instability has been one of the most challenging issues in the design of modern accelerators. A linear Vlasov solver has been developed
[1] and applied to investigate the physical processes of microbunching gain amplification for several example lattices [2]. In this paper, by further extending the concept of stage gain as proposed by
Huang and Kim [3], we develop a method to characterize the microbunching development in terms of stage orders that allow the quantitative comparison of optics impacts on microbunching gain for
different lattices. We find that the microbunching instability in our demonstrated arcs has a distinguishing feature of multistage amplification (e.g, up to 6th stage amplification for our example transport
arcs, in contrast to two-stage amplification for a typical 4-dipole bunch compressor chicane). We also try to connect lattice optics pattern with the obtained stage gain functions by a physical
interpretation. This Vlasov analysis is validated by ELEGANT [4] tracking results with excellent agreement.
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al: (i) extract individual stage gains from the overall CSR gain;
» Linear Vlasov solver [3,5] (ii) quantify the CSR gains by separating the contribution of beam parameters from the lattice properties.
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Flgnre 2: CSR gain spectra (top) and functions (bom)m) for Example 1 (left) and Example 2 (right).
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The above Volterra integral equation Eq. (1) can be expressed in a & ,Zmz:j: ::Z::::: Z:::Z: tg‘[g’g’:;:i;:';;;;°‘"“""
vector-matrix form as 10
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ITERATIVE SOLUTION
Another approach to solve the integral equation is resorted to iterative £10°

method. The 0™ order solution is simply the bunching factor in the absence
of collective effect, l‘)(kO . The first few-order solutions can be obtained
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Figure 5: maximal CSR gain for Example 1
(left) and Example 2 (right) lattices, by using

In general, we have n-th order solution Q 100 200 Eq. (3) and by direct solution [blue dot, Eq. (1)].
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