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The main ingredients of
the novel extraction:

»The beam is separated in
the horizontal phase space
using (
«. Nonlinear magnetic elements

(sextupoles ad octupoles) to
create stable islands.

Slow (adiabatic) horizontal tune
variation to Cross an
appropriate resonance.

 CERN-specific requirements
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At The septum location
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Sextupoles and octupoles are used to
«Generate stable islands

«Control size/position of islands
«Control linear chromaticity

«Control non-linear coupling (
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To achieve good sharing of beam intensity between
islands and core various parameters optimised (h; ; is
rather crucial).
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Current in octupoles 39/55 (A)

Massimo Giovannozzi IPAC'10 - May 27th 2010 15



CERN PS MuLmi
0 Turn

s Improving capture: beam excitation
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SRl Evolution of beam distribution
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Horizontal beam profiles in section 54 have been taken
during the capture process (total intensity ~2.1x10%3).

Horizontal Tune: 6.251
Absolute Time: 730 [ms]
Elapsed Time Since
Resonance Crossing: 10 [ms]
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SRl Evolution of beam distribution

0

Horizontal beam profiles in section 54 have been taken
during the capture process (total intensity ~2.1x10%3).

Horizontal Tune: 6.255
Absolute Time: 820 [ms]
Elapsed Time Since
Resonance Crossing: 100 [ms]
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fluctuations
the extraction efficiency
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are also observed and
seem well correlated o
spill fluctuations.
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s CT vs. MTE: extraction losses
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For the same extracted intensity, the CT features more losses,
about the double, compared to MTE.

The CT losses are spread around the ring whereas for MTE the
losses are more concentrated on the extraction septum as anticipated
in the MTE Design Report.
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+ 2009: the MTE beam was delivered to SPS as of
mid-September. Total intensity delivered was about
3x10'7 p

« 2010: commissioning activities started as of
February. Physics run started with MTE beam instead
of CT.
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« First MTE beam delivered to the SPS by mid-September
2009 (about 1.5x10!'3 p/extraction).

« Equal sharing between islands and core achieved by the end
of 2009.

+ In February 2010 the commissioning was resumed.

+ High intensity beam was extracted (about 2.1x10%3
p/extraction) with record intensity 2.6x10'3 p/extraction.

+ 2010 physics run at SPS was started using MTE beam.
+ Open issues:

* Periodic variation of the fraction of particles trapped in
islands.

- Activation of extraction septum due to the extraction losses
related to the longitudinal structure of the extracted beam
(de-bunched as needed by the SPS).
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