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Burst Mode Slow Extraction: implementation and simulation at CERN-SPS

Implementation Optimization

® Nominal slow extraction at CERN-SPS: chromatic-based third integer resonant. ® Upgraded the iterative feed-forward Autospill algorithm [5] for automatic convergence
The horizontal tune is swept across a third integer resonance, to the desired value of burst length during operation.
extracting about 4x10*° protons in 4.8 s.
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® The burst mode slow extraction is built on top of the nominal slow extraction
horizontal tune Q" with the following tune reshaping:
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New proposed tune functions
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® Using Autospill, the spill is successfully optimized from an effective burst length of
19 ms to 10.6 ms in only three iterations, with a demanded burst length of 10 ms:
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the experimental results and to inspect possible ways of improvement not attempted
in the machine developments.
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—>» The ramping of quadrupoles is simplified with
respect to the experimental case. A single
parameter characterizes the term f(t) of Eq (1):

Experimental results

1012 Extracted spill 1012 BCT Total Intensity

E
T s \/ | \ \/ \/ fractional _ min f(t+4nT) 4 o AT
4 & 1.4640 R W\ | B U O S W) —_
. l . | \/ / come-back depth f(A+nT)
+£" Nominal slow extraction Eg 1.4635 4
22 Burst-mode slow-extracton | —> The effective burst length is consistently larger
= | " Y ey " than the demanded one even in simulation:
| Fractional depth scan - Ay at 10 ms contribution of the phase space transit time
g i — ‘- ; 4 6 o {5 B f*pzrimenta' o] {fff distribution of the extracted particles.
Time [s] time [s] _ imulate | |
él(j.() &
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