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Introduction Top-up Injection & Slow Orbit Feedback

e MAX IV 3 GeV storage ring is the first MBA-based light source e Reduced kicker strength and optimized injector RF chopper to achieve high capture efficiency =
to go into operation; beam commissioning started Aug 2015. raised injection rate from 0.5 Hz to 2 Hz (limitation to 2 Hz given by commissioning license).

e Started top-up injection in Nov 2016 =* strong increase of accumulated dose; allows control of

e First stored beam on Sep 15, stacking achieved Oct 8, first filling pattern control.

light on Nov 2 (on first of two diagnostic beamlines).

e SOFB (relying on all 380 correctors) running since Nov 2016 at ~0.5 Hz (MML script) = orbit
stability across ID straights 200-400 nm rms.
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installed one IVW and two EPUs.

e So far peak current of 198 mA stored, highly efficient Linear OptiCS from Closed Orbits (LOCO)

injection/stacking performed with only a single dipole kicker. o | | | goUb T
e Symmetrization/balancing of optics through LOCO using BPMs, : 33§3|‘|||L|‘|.|I‘III|II|3
e Routine delivery of 50 mA for BL commissioning and first corre.ctors, and all mdepen.dent power supplies for upright quadrupole e
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First Turns, Stored Beam & Stacking Optics Tuning, Chromaticity & Dynamic Acceptance

e First turn achieved with all magnets at nominal settings for 3 _ _
e After LOCO adjustments tunes match design to better than 0.01, beta

GeV according to magnetic measurement data and all rin Y Ve p—
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e After phasing in three cavities (delivering 15-20 kW each)

orbit recorded (with SOFB); local and global optics correction for IVUs
could store beam.

remain to be implemented (no signs of beta beating observed so far).
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e Reducing injection kicker voltage allowed to accumulate 4.3
mA; after relative phasing (maximize measured fs) increased
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e Linear chromaticities corrected to +1 in both planes; 2nd order terms

L agree reasonably to design.
stored beam current and injection rate. & Y 5 S A

the quad power supplies: horizontal (top) and vertical (bottom).

e Scraper measurements have revealed lifetime contributions and effective
pressures; together with local beta function measurements overall machine
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||III. | .|IIII. e Il ; * First measurements on the first diagnostics beamline have revealed 339130 pm rad H emittance

s 2 TR e and 16x1 pm rad V emittance (k = 4.7%).
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Figure 1: BPM offset results. Top: measured offsets downloaded to BPM units.
Bottom: histogram of BPM offsets.

A T T e As commissioning progressed integrated lifetime has increased from 0.3 A h to 2-3 A h (pressure

Figure 2: Orbit correction to downloaded offsets. Top: closed orbit deviations

e o oo st es | 0% ol deviations. Botton: bix improving as accumulated dose increases, tuning of the HCs).



