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In a Nutshell Survey: Straight Section B & n vs. Brightness

e MAX IV 3 GeV storage ring is the first MBA-based light source e Maximum brightness (= ~100 pm rad) would require switching to on-axis injection (Bx < 4.5 m).
to go into operation; with IDs it is expected to reach ~190 pm e Leaking a bit of dispersion into straights (nx” = 10 mm = 3% of ox ) maximizes overall brightness.
rad at 500 mA in top-off. E 5 010
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e Now, we further increase the focusing in the arcs and allow
some dispersion to leak into the straights in order to arrive at a
minimum lattice emittance still compatible with off-axis Su rvey: Natu ral Ch romaﬁcity VS. Brightness

Injection.
e Most high-brightness GLASS solutions call for large peak By = excessive natural chromaticity.
e This optics assumes power supplies can be exchanged and e Solutions exist, however, with moderate natural chromaticity that still double the brightness.

boundary constraints defined only by electrical/thermal limits
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e Using GLASS we have targeted an optics for maximum
brightness for a typical MAX IV undulator at 1 A while requiring
Bx > 4.5 m to remain compatible with off-axis injection and
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Horizonal Natural Chromaticity
Vertical Natural Chromaticity

peak By < 50 m in order to keep natural chromaticities in check. 250 e 100l

e A solution has emerged with 211 pm rad bare lattice 3500 e i ST e

emittance (-36%) which will ultimately increase the brightness 400 é - 3 600 15 ZE DAL |
at 1 A about 3-f0/d COI’TI,DGI'EC/ to the baseline design. 1 A Brilliance for Harmonic 7 x 10% 1 A Brilliance for Harmonic 7 % 102"

Resulting Upgrade Optics & Lattice

e All gradients within thermal limits of coils & magnet iron; octupoles offer ample headroom.

Brightness & Emittance

’ G_LASS so.lutlons confirm that minimizing bare Iz.n't!c.e * New power supplies will definitely be required; recabling will not be necessary.
emittance is necessary but not sufficient for maximizing e Nonlinear optics supply sufficient MA, but DA presently still somewhat limited when incl. errors.
brightness (black cross indicates baseline design optics).
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e Optimize for 1 A brightness from a typical MAX IV undulator Family Design Upgrade Rel. Change ﬁy
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Expected Performance of Upgrade Optics
G LASS Soluﬁon Spa ce e Limit peak By < 50 m, chose Bx = 7 to retain off-axis injection & leak nx” =5 mm to max. brightness.
e Overall, results in 80% brightness increase for the bare lattice at 1 A.
e GLASS solutions for the 4 families of dedicated quadrupoles e With IDs expect a 3-fold increase of brightness compared to the baseline design at 1 A.
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showing resulting emittance with cuts for ex < 340 pm rad and
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Bx > 4.5 m (black cross indicates baseline design optics). 0
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