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1 2020in brief

MAX IV has a linear accelerator, a 1.5 GeV storage ring, a 3 GeV storage ring, and 16 funded
beamline projects at present. The MAX IV accelerator facility performed well in 2020 and
delivered X-ray light on schedule and per specification to 14 beamlines, of which 11 received
general users and 3 received expert users as part of commissioning activities by year-end. First
general users are expected on the latter 3 beamlines by autumn 2021. Construction of the last
2 funded beamlines, ForMAX and MicroMAX, was well along by end of 2020. MAX IV
anticipates serving general users on these beamlines by the end of 2022.

MAX IV registered 107 articles published by users and staff in 2020, adding significantly to the
science portfolio of the Laboratory. These primarily include peer-reviewed journal papers and
also PhD dissertations. For the first time, yearly publications on work at MAX IV dramatically
outpaced those on work carried out at MAX-lab before it closed in 2015. Citations of MAX IV
publications grew similarly, with approximately 30% of the publications appearing in journals
with an impact factor greater than 5. Notable publications in 2020 appeared in top journals
such as Nature Communications, Advanced Science, Nano Research, Physical Review Letters,
and the International Journal of Molecular Sciences.

Two user proposal calls were held in 2020 in synchrony with the twice-yearly
maintenance/installation shutdown schedule. The quality of the 328 proposals received as
rated by the PAC was high, making allocation of beamtime competitive on the more heavily
subscribed beamlines. Between 1 March 2020 and 28 February 2021, MAX IV hosted 1036 user
visits and 560 individual users (many virtual — see below), 56% of which were from Swedish
institutions. The rest were predominantly from the Nordic region.

The SARS-CoV-2 pandemic significantly impacted MAX IV beamline operations in 2020, mainly
because many users were unable to come to MAX IV for their scheduled beamtime due to
travel restrictions. Nevertheless, MAX IV supported experiments by users who could travel to
MAX IV as well as a substantial number of user experiments by mail-in services and remote
operations. Users who could not use their beamtime were rescheduled as far as possible to
future run cycles. To make room for rescheduled experiments, the autumn 2020 proposal call
only included new capabilities and beamlines delivered since the spring 2020 call, and the rest
of the autumn call was merged with the spring 2021 call.

MAX IV’s policy regarding working on-site during the pandemic closely followed Lund
University’s and the Swedish authorities’ regulations and guidelines. In keeping with these, and
personnel safety overall, MAX IV advised staff to work from home when possible, beginning in
March. User teams were limited to 5 people per user group per visit from May 2020. MAX IV
also did not allow study visits, collaboration visits, training activities or other external meetings
or workshops on its premises from May. MAX IV updated the user community periodically on
these developments and actions taken, including restrictions on visiting, as the Laboratory
adapted to the evolving pandemic.

Despite these conditions and with many staff working from home, MAX IV made substantial
progress in 2020 on its portfolio of accelerator, beamline and other projects, keeping most of
them close to schedule. The CPO coordinated project activities overall, working closely with
both project managers and resource teams to track progress, monitor critical paths, identify
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project risks, and mitigate potential delays. While there were some delays, no significant
installation activities were stopped due to the pandemic.

Of note, MAX IV completed a long-standing project in 2020 to operate the accelerator facility
with a 10 Hz injection rate. The Swedish Radiation Safety Authority granted a permit for MAX
IV to operate the accelerator facility in this mode in autumn. Commissioning and a radiation
survey of the linac and two rings in 10 Hz mode was completed soon afterward, enabling
routine delivery of X-rays to the SPF and FemtoMAX beamline with a 10 Hz pulse repetition
rate by late 2020. FemtoMAX obtained promising early commissioning results demonstrating
improved signal-to-noise in diffraction measurements, and the beamline expects to start
general user operations at 10 Hz in mid-2021. This outstanding achievement involved the
concerted effort of many people and areas of expertise across the Laboratory.

The amount and complexity of data produced by MAX IV is growing as the user programme
gathers momentum. MAX IV continued development of the KAW-funded DataSTaMP project,
which started in July 2019 and runs until July 2024, to implement long-term data storage and
data management services at MAX IV.

VR conducted a fourth project review of MAX IV in November 2020 to evaluate how MAX IV is
progressing toward operations from a project management perspective, how the
recommendations from previous reviews are being implemented, and to give MAX IV principle
advice on how to deal with any potential problems identified during the reviews. The report
written by the review committee contained findings and comments per the review terms of
reference, a summary of MAX IV's progress toward previous review recommendations, and a
list of recommendations. These focused on strengthening project governance and planning,
prioritising completion of beamlines that exploit the unique characteristics of MAX 1V,
providing a clear plan (finances, personnel, upgrade projects, etc.) for each beamline's
operational phase, ensuring that up-to-date information on beamline capabilities and
performance parameters are provided to the community, and as the highest priority,
completing a 10-year strategic plan. The review committee commended MAX IV on its
progress since the 2019 review despite the pandemic, especially on-time completion of many
beamline projects, and the fast ramp-up of remote and mail-in access on several beamlines.

MAX IV began a process in 2019 of developing a new strategic plan with a decadal outlook to
define scientific priorities for the Laboratory through 2030. At the request of the Swedish
Research Council, MAX IV began preparing a first-draft strategic plan and operations budget
for the period 2023-2030 in autumn 2020, due in March 2021. This effort, launched by the
MAX IV Science Division, is a major step forward in the strategic development process. Looking
ahead toward completing the strategy in late 2022, active participation by the MAX IV
community as well as staff, review by advisory bodies such as the MAX IV Scientific Advisory
Committee and Machine Advisory Committee, coordination with funding agencies, and
approval by the MAX IV Board, are crucial to the process. Hosting and co-organizing
community workshops on scientific areas and techniques relevant for MAX IV are also
essential; the interactions enabled by these workshops and resulting reports will play an
instrumental role in informing the strategy. The goal of this strategic planning effort is to
develop a roadmap for developing major new technical capabilities at MAX IV through 2030,
driven by compelling science cases, to enable the research community to exploit MAX IV to the
fullest extent possible. These could include enhancements to the existing accelerators and
beamlines, several new beamlines, and a soft X-ray laser.
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2 Scientific output

MAX IV adopted a strategy of early engagement with the community, aiming to serve as many
users in parallel as possible initially with baseline capabilities on its funded beamlines, then
adding the full planned scope over time. MAX IV anticipated that this approach would be more
likely to deliver impactful science sooner than completing the full scope on just a few
beamlines.

This strategy is now showing results. Appendix 5 lists 2020 publications from MAX IV and MAX-
lab beamlines that have been registered to date in MAX IV Digital User Office system. Although
the list is incomplete (not all publications have been registered yet), the number of
publications in 2020 from MAX IV is now much larger than that from MAX-lab. This growth is
healthy and in line with the maturation of the facility. More importantly, the number of high
impact papers produced by MAX IV is also increasing. For example, papers produced from
results obtained at BioMAX this year were published in journals such as ACS Catalysis and
Nature Communications. Papers produced from results obtained at NanoMAX appeared in
Advanced Science, Nano Research and Physical Review Letters. The fast access call MAX IV
opened to encourage research related to the SARS-CoV-2 virus as well as other urgent medical
research delivered its first publication, appearing in the International Journal of Molecular
Sciences. Registered MAX IV and MAX-lab publications are available at

https://www.maxiv.lu.se/science/publications/

Highlights on noteworthy results are featured on the MAX IV homepage, and are archived at

https://www.maxiv.lu.se/news/category/science-highlights/

3 User programme

This report covers MAX IV user programme statistics for the period 1 March 2020 to 28
February 2021. By the end of this period, eleven beamlines were in operation and received
general users (see Appendix 2 for capabilities available to users).

This reporting period coincides with the beginning of pandemic in Europe. MAX IV was
fortunate to be able to continue operating the accelerators and beamlines throughout all of
2020, but the pandemic prevented many users from coming to MAX IV for their scheduled
beamtime. MAX IV strived to ensure that as few users as possible lost beamtime due to
pandemic issues, and either switched them to some form of remote, mail-in or virtual access
where possible, or rebooked their experiments. Apart from on BioMAX where automated
remote operations became standard, other access modes, such as at MAXPEEM, BALDER and
NanoMAX, were flexible and sometimes improvised in a short time (with tremendous staff
effort) to give users the best chance of success with their experiments. Whereas some of these
services were clearly an emergency response and can not be sustained after the pandemic,
others could become permanent operational features in future. The long-term impact of the
pandemic is difficult to assess because the situation is still changing. More than 80 proposals
that normally would have received beamtime during the 2020 reporting period were carried
over into the next period.
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Thus, many user experiments were performed in 2020 without the users being physically
present at MAX IV. All user groups registered project participants for each individual
experiment session, comparable to a physical "visit". This counted as the same individual
several times for separate visits (e.g. in different projects).

User statistics for 2020 are, therefore, not comparable to previous years, in none of the key
indicators. The number of submitted and accepted proposals, as well as completed projects
was heavily skewed by cancellations, rebooking and carry-over of proposals. The number of
on-site visitors was considerably lower than normally expected, but also doesn’t reflect the
actual activities. In line with reporting requirements, users receiving remote access and/or
data from remote and mail-in experiments - a much higher number compared to on-site visits -
are reported here.

Given these caveats, MAX IV hosted 1036 user visits by 560 individual users during this period
(Table 1). The average user gender distribution was 33% women and 67% men. The majority of
users (56%) were from Sweden, with most of the rest from other Nordic countries (Figure 1).
Other European countries represented 16% and non-European countries represented 14% of
the total.

There were two main proposal calls in 2020. The spring call (opened 20 February, closed 17
March) was for the period September 2020 to February 2021. 260 proposals were submitted in
this call, which included Balder, BioMAX, Bloch, FinEstBeAMS, FlexPES, HIPPIE, MAXPEEM,
NanoMAX, SPECIES-XPS, and Veritas. The autumn call (opened 17 September, closed 13
October) was for the period March to August 2021. 68 proposals were submitted in this call,
which included only BioMAX, CoSAXS, DanMAX, SoftiMAX, SPECIES-RIXS, and Veritas, i.e.,
mainly new beamlines unaffected by a large pandemic backlog. Proposals for the other
beamlines in operation (Balder, Bloch, FinestBeAMS, FlexPES, HIPPIE, MAXPEEM, NanoMAX,
and SPECIES-APXPS), and FemtoMAX which is ready to begin general user operations with 10
Hz repetition rate, were merged into the next call, with a deadline outside this reporting
period (2021-02-15). This call offers some opportunities for scheduling beamtime early in
2021.

Table 2 shows the PAC research areas, associated beamlines, and numbers of proposals in the
2020 calls. Submitted proposals were sent to the PAC, which included 40 international experts,
for scientific review and allocation. Beamline staff reviewed the proposals for feasibility and
safety specialists evaluated them for experimental safety in parallel with PAC review.

Figures 2 and 3 show there were far more requests for beamtime than most beamlines could
support. The highest-ranked proposals were allocated beamtime and next-ranked proposals
were put on a waiting list in case more beamtime became available. Only BioMAX met this
high demand due to the short turnover time for typical protein crystallography experiments
and routine availability of remote access mode on this beamline. BioMAX was also the only
beamline open for BAG proposals in 2020. In BAG proposals, researchers in well-established
groups combine their beamtime requests into a single, common proposal for greater allocation
and scheduling flexibility. Accepted BAG proposals are valid for four beamtime cycles (two
years). Out of the 20 submitted proposals to BioMAX in the 2020 call, 10 were BAG proposals.
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Beamline User visits

Balder 123
BioMAX 464
Bloch 43
CoSAXS 23
DanMAX* 0
FemtoMAX* 0
FinEstBeAMS 21
FlexPES 106
HIPPIE 59
MAXPEEM 48
NanoMAX 82
SoftiMAX* 0
SPECIES-APXPS 57
SPECIES-RIXS 10
Veritas 0
Total 1036

* Beamlines still being commissioned

Table 1. Number of user visits to beamlines at MAX IV between 1 March 2020 and 28 February 2021.

Non-European

Other European countries
countries

Baltic countries
Finland

/

Norway Sweden

Denmark

Figure 1. Distribution of users’ home institutions between 1 March 2020 and 28 February 2021.
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PAC research area

Chemistry & Soft Matter

Structural biology

Nanoscience

Material sciences with

hard X-rays

Spectroscopy

140
120
100

80

o O

Chemistry & Soft Structural biology

Beamline

Number of proposals

Number of proposals

spring call* autumn callr
Balder 46 not in call
CoSAXS 25 28
BioMAX"® 20 (10 BAGS) 0
NanoMAX 38 not in call
DanMAX not in call 17
FinEstBeAMS 16 not in call
Bloch 16 not in call
FlexPES 33 not in call
HIPPIE 28 not in call
MAXPEEM 17 not in call
SoftiMAX not in call 12
SPECIES-APXPS 14 not in call
SPECIES-RIXS 7 3
Veritas not in call 8
Total 260 68

Table 2. Numbers of submitted proposals per beamline and call in 2020.

* spring call (closed 17 March)
A autumn call (closed 13 October)
+includes BAG proposals

Matter

Nanoscience Material sciences
* with hard X-rays

M Spring submitted ™ Spring accepted Spring reserve list

Autumn submitted ™ Autumn accepted ™ Autumn reserve list

60
40
2
I 1 N Il e []

Spectroscopy

Figure 2. Number of submitted, accepted, and reserve shifts (four hours each) for beamtime in the 2020 calls.
*Proposals for BioMAX include BAG proposals.
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Figure 3. Number of requested and allocated shifts (four hours each) for beamtime in the 2020 calls.

4 Industry engagement

Allocation of proprietary beamtime at MAX IV increased during 2020 compared to 2019, in
terms of hours sold, number of user organisations involved, and numbers of new beamlines
used. In total, 313 hours of proprietary beamtime were sold to 11 different organisations on
43 occasions during 2020 (Table 3). Two new industrial user groups came in through the
Vinnova pilot programme to buy beamtime, and some other groups successfully used the
general user programme to access beamtime. Industry engagement through the this access
mode, together with academic or institute research collaborations, continued to be the major
route for industrial utilisation of MAX IV. The level of academic/industrial collaboration is the
same as for 2019, however the actual number of experiments in 2020 was much lower due to
the effect of pandemic-related travel restrictions on many research groups.

The pandemic also affected industrial engagement at MAX IV with cancelled meetings and
events, but also in some in unexpectedly positive ways. With most other synchrotrons in the
world shutting down or reducing their user programmes, MAX IV was one of the few
synchrotrons to turn to experiments. This led to several new industry contacts, particularly
within the pharmaceutical industry. With establishment of remote operations capability at the
BioMAX beamline during fall 2019, the BioMAX team switched completely to remote operation
for all users. BioMAX continues to serve both the academic and industrial user communities at
nearly full capacity.

Industrial outreach activities started out strong in early 2020 with a couple of events and
meetings. One such meeting was a joint facility outreach to life science industry between MAX
IV, DESY, EuXFEL, ESRF and ILL in connection with the DESY user meeting. This event was
attended by about 50 participants and included presentations from the different facilities as
well as from industry. Almost all physical meetings and events abruptly stopped in mid-March
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due to the pandemic. However, MAX IV hosted a Master Class in the summer on new
synchrotron and neutron techniques for the food and packaging sector, through the Northern
Lights on Food initiative. The three-day event was hosted at LINXS and included 10 on-site
participants as well as 25 digital participants from industry and academia.

The MAXESS Industry Arena project got traction in 2020 and a website was developed with
support funding from Region Skane. This was launched in the end of October on
www.maxess.se. The first functionality of the web arena is a “find research partner” function,
where companies can find research groups, projects, beamlines and other resources to help
them better utilize neutron and synchrotron-based tools. The project group also applied for
funding to continue working on the arena and develop new services and functions for industry.

Collaborations between MAX |V, ESS and ScilifeLab in the life sciences intensified during the
year, leading to formation of a project team involving MAX IV IRO, ESS Host State Relations,
and the ScilifeLab External Relations Office. The team applied for, and received funding from,
the VR “Tillgangliggérande av forskningsinfrastruktur” open call. This project, InfralLife, will
build a joint hub between the three large-scale research infrastructures to become more
accessible to the life science industry and health care sector in Sweden. The project starts in
2021 and runs four years.

Alfa Laval, Lund University and the MAX IV IRO developed a collaboration over the past year to
strengthen Swedish and Nordic metal industry connections to MAX V. Alfa Laval assigned a full
time position for two years to work closely with the MAX IV IRO. The recruitment process for
this position took place during autumn 2020. The new position starts in January 2021.

At the request of the MAX IV Board, MAX IV developed an industry strategy in 2020 with a
mission to increase industrial engagement of and access to MAX IV. The strategy set goals for
broadening the industrial user community, increasing industrial use of MAX IV, and including
industry in development of the facility. It also set goals for strengthening beamline and IRO
staffing, opening a new open access mode for industrial beamtime, and strengthening
academic-industrial collaborations.

Industrial users Technique (Beamline) 2018 2019 2020
Total industry users 4 8 11
New industry users 4 5 6
Customer retention 0 -1 -3
Proprietary
beamtime (h)
MX (BioMAX) 43 132 218
Spectroscopy (HIPPIE, Balder) 60 35
Imaging (NanoMAX, MAXPEEM) 24 37
Scattering (CoSAXS) 24
Total 43 216 314

Table 3. Proprietary industry utilisation (in hours) of MAX IV in 2020.
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5 Beamline development

MAX IV made substantial progress on the beamline project portfolio in 2020, not only on
construction and installation but also on commissioning tasks in preparation to receive general
users. Major accomplishments include readying 10 beamlines for general user operations for
the spring 2020 cycle, “first light” and rapid commissioning of SoftiMAX and DanMAX, and
opening CoSAXS to general and proprietary users by the end of 2020. Installation of the optics
at ForMAX began in autumn, and the MicroMAX hutches and interior infrastructure are largely
complete.

The CPO was instrumental in coordinating these activities. Appendix 3 lists the main
functionalities (project scope) planned for all 16 funded beamlines, the percentage completed
by the end of 2020, and the timeline showing current and expected future availability of these
functionalities for general users.

Several projects were completed and many progressed according to schedule, but there also
were challenges advancing the project portfolio. Communication and coordination concerning
projects suffered somewhat because of the many people working from home during the
pandemic. MAX IV developed systems for addressing some of these issues as experience with
digital tools increased. Other delays developed due to manufacturing, shipping or vendor
travel restrictions, and in some cases procurement legal issues. Most of these were resolved,
but a legal delay in the MicroMAX optics procurement and a manufacturer error delaying
delivery of the ForMAX and MicroMAX undulators added risk to the schedules for those
projects.

One unexpected setback was the discovery of mirror water-cooling system leaks in the Veritas
and SoftiMAX beamlines during the summer and autumn. Both beamlines were taken offline
to address the causes of, and develop solutions to, the leaks. Extensive analysis of the water
quality, including oxygen and mineralisation content, materials used in the cooling systems
and fittings, the nature of the corrosion, and consequent failure modes was carried out.

The first leak found, in the Veritas beamline monochromator, occurred because of corrosion in
an M2 mirror water connection. Similar damage was found in the M1 mirror cooling system.
Spare parts for the M1 mirror were ordered from the manufacturer with estimated delivery in
early February 2021. The beamline expects to resume operation in spring if installation of the
spares resolves the problems. Procurement of a new mirror (18 months lead time) was also
started in parallel to mitigate risk of lost beamtime due to another failure. A leak found in the
SoftiMAX monochromator mirror bears some similarities to the Veritas leaks but does not
appear to be identical in nature. The SoftiMAX team implemented a temporary fix in
consultation with the manufacturer and began baking the monochromator. Procurement of a
new mirror (which is not the same as for Veritas) was also started. As with user operations at
Veritas, SoftiMAX plans to resume commissioning and expert user activities in spring 2021.

Clearly, these cooling system leaks in key optical components of two beamlines raise concerns
for the other soft X-ray beamlines because of the potential severity of the consequences.
However, as of the end of 2020, no other leaks or impending leaks were found elsewhere. In
addition to analysing the local water quality, other actions taken include implementing a
program to monitor cooling water quality lab-wide and development of an alternative cooling
system.

MAX IV Annual Report 2020 11



6 Accelerator operations and development

Accelerator operation statistics for 2020 indicate that all operational goals for the year were
achieved or surpassed: in the 3 GeV ring, 4872 hours of beamtime were scheduled for delivery
to beamlines and the availability was 97.4%. The corresponding numbers for the 1.5 GeV ring
and SPF (delivering to the FemtoMAX beamline) were 5104 hours/98.1% and 4584
hours/95.7%. For comparison, the 2020 goals for the three accelerators were 4800 hours/97%,
4900 hours/97% and 4300 hours/95%, respectively, for the 3 GeV ring, 1.5 GeV ring and
injector.

Operating under pandemic restrictions proved to be a challenge in several respects. Significant
effort was devoted to making accelerator operations, troubleshooting and studies as much as
possible remotely. This involved administrative measures such as limiting the number of
people in the control rooms, as well as implementing efficient mechanisms for remote
operation of accelerator subsystems. Even if operations for beam delivery to the beamlines
succeeded in remaining largely unaffected by the situation, as indicated by the statistics shown
above, new accelerator developments suffered significantly from reduced efficiency due to the
constraints of remote-only access for an accelerator physicist during studies shifts.

10 Hz operations

After being granted a radiation safety permit for 10 Hz operation by the Swedish Radiation
Safety Authority, MAX IV commissioned the accelerator systems at this repetition rate during
the first few days of week 47. This fast commissioning process was a result of detailed
preparatory work done in advance with many of the required features being tested during
maintenance periods all along the year (without beam) to identify and fix (mostly software-
related) issues. Initial problems with overheating of chopper systems in the pre-injector when
running at 10 Hz were quickly sorted out. Detailed radiation surveying at 10 Hz was carried out
and 10 Hz delivery to the FemtoMAX beamline was in routine operation since week 49. Ring
injections at 10 Hz were also successfully demonstrated with injection rates reaching the
expected ~100 mA/min in the 3 GeV ring and ~500 mA/min in the 1.5 GeV ring. One concern
raised by the first few months of running the accelerator systems at 10 Hz was an increased
rate of IGBT switch failures in the linac modulators. Investigation is on-going to identify the
root cause and to define appropriate mitigation measures.

Transparent top-up injection into the 3 GeV ring

Following the successful installation (in 2019) of a MIK developed in collaboration with
Synchrotron SOLEIL, further trimming of the injection process carried out in spring 2020
allowed reaching record sub-micrometer stored beam perturbation levels (Figure 4).
Moreover, since early 2020, top-up injections are performed every 10 min (instead of the
previous 30 min intervals) with a resulting improved thermal stability of the beamlines.
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Figure 4. Sub-micrometer changes to the vertical stored beam size.

Fast-orbit feedback in the 3 GeV ring

A FOFB system was put in routine operation in the 3 GeV ring. Even though the ring shows
outstanding passive stability (i.e. even without FOFB), transient perturbations produced by gap
and phase motions of the insertion devices require FOFB (Figure 5).
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Figure 5. FOFB and slow orbit feedback (SOFB) reduce transient perturbations during Balder ID gap motion. Balder is
the strongest ID in the 3 GeV ring.

BAM and pulse-to-pulse energy jitter measurements

The first prototype BAM was installed in the linear accelerator (Figure 6). This device will allow
accurate (down to ~10 fs) determination of the arrival time of electron bunches delivered to
the FemtoMAX beamline. Arrival time jitter is a critical parameter for the pump-probe
experiments conducted at FemtoMAX. Pulse-to-pulse energy jitter measurements performed
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in 2020 indicate an outstanding stability (0.01% rms), which confirms the inherent stability of
the MAX IV achromat bunch compressors.

BPF Level adjust LPF

ADC

3GHz

Figure 6. Mechanical design (left) and electronics schematic (right) of the beam arrival monitor.

SXL conceptual design report

The bulk of the work for the conceptual design report of an SXL driven by the MAX IV linac was
completed in 2020, with final editing taking place in early 2021. The main features of the
proposed design are shown in Table 4. The SXL will enable exploration of ultrafast science on a
scale not accessible by any other beamline at MAX IV

Electron beam energy 3 GeV

Charge per bunch 10— 100 pC

Wavelength range 1-5nm

Photon pulse duration (FWHM) 08-26fs

Photon energy per pulse 0.015-1.5mJ

Maximum repetition rate 100 Hz

Maximum peak brightness 4 x 10* photons/s/mm?/mrad?/0.1%BW

Full polarization control with Apple-X undulators.
Extensive range of pump lasers, from IR to XUV.

Two-pulse/Two-colour, delays from few fs to few tens of ns

Prepared for future expansions: Echo-Enabled Harmonic Generation, High Brightness SASE, Self-Seeding

Table 4. Design parameters of the SXL proposed for MAX IV.

7 Collaborations and partnerships

MAX IV collaborated with external partners on several grant applications to various funding
agencies in 2020. Some of the major proposals awarded funding, were:
(i) MAX4MINT, a VR-funded training and education initiative by the User Office and
Communications teams to raise the interest of young people in science at MAX IV.
(ii) Four projects (out of nine funded) involving MAX IV through a VR Grant for
Accessibility to Research Infrastructure call. The B-branch project, led by Andrey
Shivorskiy, is a collaboration involving MAX IV, two Swedish companies, Scienta
Omicron and Batteries Sweden, Swerim, and researchers at UU, and LU. B-branch
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aims to establish a second endstation at HIPPIE dedicated to research on electro-
chemistry, batteries, energy materials, and corrosion.

(iii) A project titled, “Dynamics of proteins in crowded environments on multiple
length and time scales,” involving the CoSAXS team and researchers at LU, SU and
the universities of Siegen and Tibingen in Germany, funded within the Rontgen-
Angstrom-Cluster. Its aim is to exploit the coherence of the light at CoSAXS in X-ray
photon correlation spectroscopy experiments to study protein dynamics.

MAX IV also participated in two major grant proposals within the European landscape that
were awarded funding. The first, EC (H2020) — LEAPSINNOV, is a LEAPS pilot project to foster
open innovation for accelerator-based light sources in Europe. MAX IV’s main contributions to
this are leading a networking/co-creation work package and efforts within insertion device
development. The second, EC (H2020) — NEP, is a Nanoscience Foundries and Fine Analysis —
Europe PILOT project on which MAX IV collaborates with Nanolund. Transnational access to
MAX IV facilities is offered through this project. MAX IV is also involved with the Lund Protein
Production Platform in a project funded through the European University Alliance for Global
Health (EUGLOH) to study the function and structure of SARS-Cov-2 antibodies.

8 Communication and outreach

MAX IV operates an extensive outreach programme through the annual user meeting, hosting
scientific conferences and workshops, study visits, a periodic newsletter, a website, and social
media.

The annual user meeting is the largest event held by MAX IV each year to bring the users and
staff together. For safety as well as travel restrictions during the pandemic, MAX IV organised
the 2020 meeting as an online hybrid format with both live and pre-recorded presentations.
Held during 28-29 September in Lund, the meeting featured several sessions covering the
facility status, beamline updates, user science highlights, and a PhD award presentation. There
also were four parallel breakout sessions on opportunities for exploiting coherent X-rays at
MAX IV, the FragMAX fragment screening facility and other programmes planned for BioMAX
and MicroMAX, utilisation of the MAXESS Industry Arena for industrial collaborations, and
what new users need to know about tools available at MAX IV. The meeting ended with a
strategic outlook into the future of MAX IV. Six short student clip presentations opened this
session, followed by keynote lectures by Alexander Balatsky (NORDITA/UConn) and Harald
Reichert (ESRF). These speakers were then joined by Aleksandar Matic (CTH), Stacey SGrensen
(LU), Lars Kloo (KTH & VR) and lan McNulty (MAX 1V) for a panel discussion and open forum.
The meeting attracted many online participants from Sweden and abroad, from both academia
and industry.

The pandemic negatively impacted most other outreach activities in 2020 involving in-person
interactions. MAX IV did not hold an Open Day in 2020, its largest outreach activity for the
general public. Visits from the general public to the MAXESS visitor centre and to the facility
itself were halted. The contract concerning the MAXESS centre was terminated 2020 because
the owner, SVS, is looking into ways of using the facility for other purposes. MAX IV also did
not host an annual summer school as usual, or study visits by secondary schools to encourage

MAX IV Annual Report 2020 15



careers in science, technology, engineering and mathematics fields (normally led every year by
Lund University natural science students serving as tour guides).

MAX IV sent a newsletter to the community approximately quarterly to update it about
current events, beamtime proposal calls, and other news items of general interest. A major
focus of the newsletters in the latter part of 2020 was to inform users about restrictions on in-
person visits to MAX IV and adjustments to proposal calls on account of the pandemic.

The MAX IV website (http://www.maxiv.se), the primary channel for information and news
about MAX IV, took on greater prominence in 2020 in informing the community about recent
research, publications, available beamline capabilities, and the status of the beamlines and
accelerator systems. In particular, MAX IV prioritised writing short on news articles to highlight
ground-breaking scientific results (mainly, though not exclusively on published work) on the
website. A new Science Communications Officer was recruited in 2020 to support the growing
importance of this effort, as reflected by the growing number of publications from work at
MAX IV.

Table 5 shows the number of visits to the website over the past three and a half years. The
stagnation in 2020 is most likely due to the decrease in user visits to the lab, i.e., fewer
opportunities to apply for and come for beamtime, therefore less interest in news and
information from MAX IV. Construction of a modern and accessible (Lag (2018:1937) om
tillganglighet till digital offentlig service) was started.

Visits Unique visitors Pageviews
2020 2019 2018 2017 2020 2019 @ 2018 2017 2020 2019 2018 2017
157 156 136 100 63 69 55 41 499 541 @ 482 422

Table 5. Visits to www.maxiv.se (thousands).

Table 6 gives an overview of MAX IV's activities on different social media channels from 2017
to 2020. Notable is that the activity on LinkedIn increased a lot, most likely due to an increase
in the number of recruitments at MAX IV.

Followers Impressions (thousands)
2020 2019 2018 2017 2020 2019 2018 2017
Twitter 3782 3400 2870 2 400 337 341 473 321
Facebook 2 803 2770 2574 | 2400 65 100 188
LinkedIn 5623 4 400 3441 2700 258 159 164 229
Instagram 1207 1040 839 625 40

Table 6. Development of MAX IV social media channels over time. Empty cells indicate statistics are not available or
applicable.
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9 Organisation and staffing

The MAX IV organisation as of 31 December 2020 is shown in Figure 7. At the end of 2020,
MAX IV had 257 employees (Figure 8). Parts of the organisation strengthened by new
recruitments included KITS and beamlines, as more beamlines became operational. About one-
third of MAX IV employees are from countries other than Sweden. MAX IV advertises most of
its open positions internationally to seek the strongest possible candidates.

Recruitment of a permanent Physical Science Director was initiated in autumn 2020 to fill the
position temporarily held by the Interim Physical Science Director, Conny Sathe. A search
committee composed of four Swedish university faculty members and two MAX IV Board
members was charged with identifying highly qualified candidates, evaluating their suitability
for the position, and making recommendations (along with others including MAX IV staff and
the Board) to the MAX IV Director as to the top candidates. The position was widely advertised
and the application portal opened from mid-November 2020 to mid-January 2021. It is
anticipated that opportunities holding in-person interviews and a laboratory visit by
candidates will become feasible by spring 2021. The goal is to complete the recruitment
process and hire a Physical Science Director into the permanent position by September 2021.

e

MAX IV Board
Chair: Peter Honeth

Director
fan McNuity

Central Project Office

Communications
Tutti Johansson Falk
Head Office

Safety
Rema Malar Armugam

1

Administrative division Accelorator dikion Science division

Annette Stambolovski 7 = >
(subst) Pedro Femandes Tavares Conny Séthe (interim)| Marjolein Thunnissen
Finance & Office services Accelerator development || Spectroscopy | Imaging
Marie Andersson (on leave) e Anciars=rty Johan Adell Karina Thanell
| Human resources e =} Engineering | — Spectroscopy Il Diffraction & scattering |
Annette Stambolovski (subst) Eshrag A'Dmour Andrey Shavorskiy Ann Terry
Organisational Engineering Il — Beamline Office mM)(-grLqus;;
Development & Control Magnus Berglund Yngve Cerenius omm =Y.
Controls & IT
L | Facility Manager Accelerator operations L | Insertion devices Darren Spruce
Stephen Molloy Hamed Tarawneh
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P. Sigblom V. Mardion
& AsstGM. G
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User Office et
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IndustrialRelations
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Figure 7. MAX IV organisation (31 December 2020).
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Figure 8. Number of employees at MAX IV from 2010 through 2020.

10 Financial report

In 2020, VR, Vinnova, E-mynd, Formas, and 14 Swedish universities including LU funded the
MAX IV operations budget. The Academy of Finland, DanMAX Consortium, and Vilnius
University also contributed. As a condition for their grants, MAX IV submits an annual report to
the Swedish funding agencies with emphasis on its operations activities.

The MAX IV Board decided at its November 2019 meeting that the operations budget for 2020-
2023 must be balanced upon review of the increasing deficit according to the 2019 MAX IV
economic LTP for 2020-2023. Balancing the operations budget per the Board's decision
required cost-reduction measures applied to 2020 through 2023. Steps to balance the budget
for 2020 included pausing the MAX IV in-house postdoctoral programme, discontinuing
employment of temporary staff, reducing hiring of operations staff, and significantly reducing
funds earmarked for upkeep of beamlines and accelerators. The expected long-term
consequences of these measures are (i) slower delivery of planned and future capabilities and
reduced user operations, (ii) more rapid aging and increased exposure to the risk of
component failure, (iii) decreased ability to maintain the facility at the state of the art. The
2020 funding, costs, and result for operations of MAX IV are shown in Appendix 4.

Comments on the outcome in MAX IV operations

MAX IV delivered a result of +20,3 MSEK and hence a corresponding increase in agency capital.
The outgoing agency capital in 2020 was 52,1 MSEK.

! CTH, GU, KI, KTH, KU, LiU, LnU, LTU, LU, MU, SLU, SU, UmU, and UU.
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The budget decrease in undepreciated funds (17,6 MSEK) was reduced to 2 MSEK as a result of
lower spending overall in all groups, mainly due to the pandemic.

Funding

The main deviations in contributions from funders are due to the fact that E-mynd decided to
pay out its entire contribution in 2020 (+5 MSEK) and that MAX IV received additional funding
for three post docs from LU (+4 MSEK).

Funding according to the agreement with Swedish universities resulted in a cash contribution
of 42 MSEK as income and 8 MSEK in-kind as budgeted.

The total income for proprietary beamtime sales resulted in 1,6 MSEK, with Astra Zeneca
accounting for 32% of a total of 10 companies/universities. This industrial engagement is
accounted for in more detail above.

As other income, MAX IV accounts for revenue from recycled heat, hosted conferences and
guesthouse revenue, some of which was underestimated (+1,2 MSEK).

Costs

Recruitments progressed according to the reduced staffing plan. All budgeted positions are
underway to be filled except for a few positions resulting in a slight budgetary deviation.
However, a number of positions filled will start their first day of employment in early 2021. In
general, it can be stated that all groups spent less than budget, mainly due to the pandemic.
Conferences, travel, etc. were cancelled, and meetings such as the annual user meeting and
board meetings were held digitally, thus they became less expensive.

The electricity price and the STIBOR interest rate were two external factors that affected the
outcome for 2020. The electricity cost was 17% lower due to lower electricity prices (-3.9
MSEK) and the rental cost for the facility based on STIBOR 3M was slightly lower (-2MSEK).

Realignment of the time plan for beamline, accelerator, and other facility related projects due
to the pandemic contributed to delays in budgeted investments, procurements, investments
and deliveries, including lower depreciation. In total, this resulted in an expenditure deviation
of 30,5 MSEK. The overall cost impact in 2020 was minor. The future cost of the delays,
particularly for long lead-time projects, is not yet known.

11 Financial outlook 2021

The Council for Research Infrastructure (RFI) of the Swedish Research Council requested MAX
IV to provide RFI with a report with background material to prepare a decision to close the
funding gap for MAX IV within the current funding period, i.e. 2021 and 2022. This report was
submitted in November 2020. The proposal addresses how additional funding of 50 MSEK in
2021 and 55 MSEK in 2022 from the Council will secure full operations of its 16 funded
beamlines, as well as abridge and mitigate risks of under-funding.
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The Research Bill (prop. 2020/21:60), published on 17 December 2020, states that within the
framework of the Swedish Research Council’s funding for research, 50 MSEK will be set aside in
2021, 55 MSEK in 2022, 70 MSEK in 2023, and 80 MSEK in 2024 for investment in MAX IV.

The primary target for the additional funding in 2021 and 2022 is to hire more permanent as
well as temporary staff to support MAX IV users through the beamline science programmes.
Specifically: (1) The floor coordinator function will be strengthened by several new positions
with the aim of sufficient staffing to provide 24/7 on-call service to beamlines. (2) Technical
support of the beamlines will be enhanced in several areas, especially for controls and
software development. (3) The MAX IV in-house postdoctoral programme will be resumed.
While training and career development are major thrusts of the postdoctoral programme,
engagement with and support of MAX IV users on the beamlines are similarly important.

The operations budget for 2021, approved by the Board of MAX 1V, is therefore based on an
assumed additional grant of 50 MSEK for 2021 from VR. The total funding for 2021 amounts to
490 MSEK assuming funding from VR, Vinnova, E-mynd, Formas, Swedish universities, et al.
MAX IV aims to consume the surplus from 2020 (agency capital) by planning a deficit of 20,5
MSEK in the budget for 2021.

Staff paid by operations funding in 2021 is budgeted to increase by 56 employees by year-end.
To support the organisation and minimise delays within projects, consultancy costs will be
significantly higher for the KITS group compared to previous years.

The accelerator project portfolio includes items required to maintain high reliability and
performance of the MAX IV accelerators. For 2021, the largest investment items are spare
parts of accelerator subsystems. 63% of the total investment goes to projects focusing on
maintaining high accelerator reliability, 26% goes to projects aiming at maintain high stability
of the photon beams and 11% goes to projects aiming at securing high performance. 68% of
the investment goes to projects that will benefit the 3 GeV ring and 1.5 GeV ring beamlines,
whereas 17% goes to projects that will benefit beamlines connected to the SPF, 15% goes to
projects befitting all existing beamlines, and 1% benefits future beamlines.

Rent cost is assumed to remain stable through the period as the interest rate level remains
close to zero (0% STIBOR 3M). As the number of staff is increasing, an estimated cost
connected to office space is included in the budget. The variable cost of electricity is partially
fixed (70%) throughout 2021.

An AFF-procurement for property management, maintenance services and related systems is
planned for 2021 as the current agreement with the landlord expires in 2021. As MAX IV is
responsible for all building related costs after the warranty periods have expired, a long-term
maintenance plan has been established and is currently being updated to cover all relevant
areas of the facility. A first allocation, similar to upkeep, of 2 MSEK is allocated in the budget
to cover future needs for maintenance and exchanges of equipment related to the buildings
and its infrastructures. The plan is to annually allocate a relevant amount based on the long-
term maintenance plan mentioned above.

Allocation of funding towards beamline upkeep, which has been in effect for several years, will
continue. MAX IV allocates 4% of its operations cost for this purpose. An example is the urgent
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need at SoftiMAX to change the existing M2 mirrors experiencing water leaks. Other large cost
items are the on-going projects within MAX IV Engineering for the gas system and the cryo-
systems needed in the facility to run the beamlines.
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Appendix 1. List of Abbreviations

APXPS
ARPES
BAG
BAM
CPO
CTH
DataSTaMP
DDR
DESY
ESRF
ESS
EuXFEL
E-mynd
EXAFS
FEL
FOFB
GU
IGBT
ILL
IRO
KAW
Kl

KITS
KTH
KU
LEAPS
linac
LINXS
Liu
LnU
LTP
LTU

LU
MIK
MU
NLF
PAC
RF
RISE
RIXS
SAXS
SIP
SLU
SPELEEM
SPF
SuU
SVS
STM
SXL
UmuU
uu
Vinnova
VR
WAXS
XANES
XMCD
XPCS

ambient pressure x-ray photoemission spectroscopy
ngle resolved photoelectron spectroscopy
block allocation group

beam arrival monitor

Central Project Office

Chalmers University of Technology

data storage and management project
detailed design report

Deutsches Elektronen-Synchrotron
European Synchrotron Radiation Facility
European Spallation Source

European XFEL

Swedish Energy Agency

extended x-ray absorption fine structure
free electron laser

fast orbit feedback system

Gothenburg University

insulated-gate bipolar transistor

Institut Laue Langevin

Industrial Relations Office

Knut and Alice Wallenberg Foundation
Karolinska Institutet

Controls and IT group

KTH Royal Institute of Technology, Stockholm
Karlstad University

League of European Accelerator-based Photon Sources
linear accelerator

Lund Institute of Advanced Neutron and X-ray Science
Linkdping University

Linnaeus University

long term financial plan

Luled University of Technology

Lund University

multipole injection kicker

Malmé University

Northern Lights on Food

Programme Allocation Committee

radio frequency

Research Institutes of Sweden

resonant inelastic X-ray scattering

small angle x-ray scattering

Strategic Innovation Programmes

Swedish University of Agricultural Sciences

spectroscopic photoemission and low energy electron microscopy

Short Pulse Facility

Stockholm University

Science Village Scandinavia

scanning tunneling microscopy

soft x-ray laser

Umea University

Uppsala University

Swedish Governmental Agency for Innovation Systems
Swedish Research Council

wide angle x-ray scattering

X-ray absorption near edge structure
X-ray magnetic circular dichroism
X-ray photon correlation spectroscopy
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Appendix 2. Beamline capabilities available to users

Beamline

Techniques

Energy

Capabilities available to users

Balder

XANES, EXAFS

2.4-40 keV

XANES and EXAFS in transmission,
continuous scanning to 30 s/EXAFS
XANES and EXAFS in fluorescence with
7 element SDD, continuous scanning
to 30 s/EXAFS

BioMAX

MX at fixed energy,
MAD, SAD

6-24 keV

Remote data collection

Automated sample mounting and
dismounting from UniPucks, 29 puck
positions in dewar

Beam focus of 20x5 um, 50x50 um or
100x100 um and defining aperture of
5, 10, 20, 50 and 100 um

Element identification by X-ray
fluorescence

Fragment-based drug screening
Serial crystallography using HVE-
injector (high viscosity extrusion
injector), fixed target scan using MD3

Bloch

ARPES

15-200 eV

(10-1000 eV
with less
flux
/resolution)

High-resolution ARPES with deflection
based analyser or 6-axis manipulator

Linear vertical or horizontal polarised
light, with energy range 10-1000 eV
(peak flux and resolution 15-200 eV)

Online STM, 50K - 300K

CoSAXS

SAXS

12.4 keV
(fixed
energy)

SAXS, g-range 1x10-3 to 0.5 A-1

Laser triggered, temperature jump
time-resolved SAXS (2 ms time-
resolution), g-range 1 x 10-3 to 0.5 A-1
and ca. 1.5to0 2.3 A-1

Solution and bio-SAXS, with pipetting
autoloader from 96 well plates, flow-
through quartz capillary, in-line HPLC

FinEstBeAMS

XPS, NEXAFS, lon
TOF,
PEPICO/NIPICO,
photoluminescence,
UPS, ARPES

4.6-1300 eV

High-resolution photoelectron, TOF
and coincidence spectroscopy of
gaseous samples

Time-resolved photoluminescence
spectroscopy

XPS, NEXAFS, UPS & ARPES of solid
samples

FlexPES

PES, XAS or NEXAFS,
Multi-coincidence

40-1500 eV
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PES on low-density matter samples
using liquid jet setup, molecular jet
source, gas cell or magnetron-based
source for metal particle beams
COLTRIMS/multi-coincidence
spectroscopy (in expert
commissioning mode)

HIPPIE

APXPS

250-2200 eV

Catalysis cell: APXPS of solid-gas
interfaces, up to 30 mbar, for catalysis
and surface science experiments
Liquid/electrochemistry cell: APXPS of
solid-liquid (dip-and-pull setup) and
gas-liquid (liquid jet setup) interfaces
up to 30 mbar, for electrochemistry,
energy, environmental, and
atmospheric science

Polarization modulated infrared
reflection absorption spectrometer for
detection of reaction intermediate
species on surfaces simultaneously
with APXPS in catalysis cell

MAXPEEM

SPELEEM

30-1500 eV

SPELEEM (micro-LEED, PED, micro-
ARPES, XMCD)

NanoMAX

Scanning X-ray
microscopy,
coherent imaging

6-28 keV

Scanning X-ray diffraction and
coherent imaging in Bragg geometry
Forward-scatter ptychography and CDI
XRF mapping in 2D

SPECIES

APXPS / RIXS

30-1500 eV

Standard cell: APXPS up to 20 mbar,
for catalysis, redox studies, and
surface science

ALD cell: APXPS for in-situ and
operando ALD experiments at
pressures up to 20 mbar

RIXS using GRACE spectrometer
(emission energy range 50-650 eV,
only linear polarization horizontally
and vertically). Solid samples only.
LN2-sample cooling available, 4-axis
manipulator.

Veritas

RIXS

275-1500 eV

Mid-range performance RIXS, solid
samples, LN2 cooled samples, linear
polarization (horizontal and vertical),
XAS (MCP and photodiode), sample
scanning

Veritas B (open port)
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Appendix 3. Beamline scope completion and availability for users

Beamline Functionality % Complete Available
Simple XANES, EXAFS 100% Yes
Cryostat 70% Yes
Balder
XES spectrometer 95% Q3 2021
XRD 20% Q3 2022
MX 100%
Automated sample changing
BioMAX Remote data collection Yes
Fragment-based drug screening
SAD and MAD
ARPES 100%
Linear vertical or horizontal Yes
Bloch polarisation
STM
Spin-ARPES 90% Q12021
SAXS & bio-SAXS 100% Yes
CoSAXS WAXS, time resolved 5% Q4 2021
XPCS 0% Q3 2022
PXRD, time resolved studies 90%
Low temperature studies Q3 2021
DanMAX In situ battery set up
Imaging 5% Q1 2022
Diffraction (10 Hz) 100% Q12021
FemtoMAX | Scattering 90% Q3 2021
EXAFS 20% Q3 2021
LDM endstation 95% Yes
FinEstBeAMS | GPES, PLES, SSES
Solid state endstation 100% Q1 2021
Solid state endstation 100% Yes
FlexPES LDM endstation 95% Yes
ICE endstation 95% Q1 2022
SAXS 46% Q4 2022
ForMAX Tomography 10% Q4 2022
APXPS 100%
PM-IRRAS Yes
HIPPIE Liquid/electrochemistry cell
Additional cells (new B branch project) 0% Q4 2023
MAXPEEM SPELEEM (micro-LEED, PED, micro- 100% Yes
ARPES, XMCD)
MicroMAX | MX 7% Q4 2022
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KB station
Scanning X-ray diffraction and

100%

coherent imaging in Bragg geometry Yes
NanoMAX Forward ptychography and CDI
XRF mapping in 2D
FZP station 31% Q4 2022
STXM 95%
Forward ptychography (basic) Q3 2021
SoftiMAX XMCD microscopy (basic)
XRF mapping
CXI (second branch) 0% Q32023
APXPS 100% Yes
SPECIES RIXS 76% Q12021
Veritas Open port 100% Yes
Spectrometer 95% Q32021
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Appendix 4. 2020 funding, costs and results

FUNDING SOURCE Result 2020 | Budget 2020 Diff
(MSEK) (MSEK) (MSEK)
VR 310,0 310,0
LU 59,5 55,5 4,0
Lunarc -2,0 -2,0
Swedish universities cash contribution 42,0 42,0
Vinnova 15,0 15,0
E-mynd 10,0 5,0 5,0
Formas 5,0 5,0
LP3 -5 )
Academy of Finland 3,6 3,7 -1
Vilnius University ,0 ,6 -,6
Industrial beamtime and services 1,6 1,5 ,1
Other income 5,4 4,2 1,2
TOTAL FUNDING 449,7 440,1 9,6
COST Result 2020 | Budget 2020 Diff
(MSEK) (MSEK) (MSEK)
Staff -183,1 -182,7 -4
CPO -4,7 -4,4 -3
Accelerators (AFSG, RF, AccDev, Op) -6,9 -8,1 1,1
Accelerator portfolio projects -10,8 -15,0 4,1
Life science beamlines -4,1 -7,0 2,9
Physical science beamlines -5,4 -6,1 ,7
Beamline office & insertion devices -2,5 -4,2 1,7
KITS -5,7 -6,0 4
Engineering | & Il -20,4 -23,6 3,2
Safety -7,9 -8,6 ,8
Admin support (FIOS, HR, RC, Procur, Legal) -6,2 -7,7 1,5
User Office, IRO, COM, HO -1,0 -3,9 2,8
DanMAX -3,9 -3,1 -8
Rent -72,2 -74,2 2
Electricity -20,1 -24,0 3,9
Facility cost -18,3 -18,6 ,2
Ph 1 project (NLF funding gap) -1,6 -1,6
DM Ex contingency -1,2 -3,3 2,1
Beamline upkeep cost -3 -7
Investments (excl. upkeep) -10,4 -13,5 3,1
Decommissioning MAX IV -1,0 -1,0
Lund University overhead -22,8 -22,8
TOTAL COST -410,5 -440,0 29,5
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Result (Funding-Cost)

39,2 ,1 39,1
MAX IV co-funding research grants -6,1 -2,1
Indirect cost research grants 5,2 3,9
RESULT INCL EXTERNAL PROJECTS 38,3 1,9 39,1
Upkeep - allocations VR grant -20,2 -20,2
Upkeep - use of VR allocated grant ,3 ,7
Decrease in undepreciated funds 2,0 17,6
TOTAL RESULT 20,3 ,0 20,3
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Appendix 5. 2020 publications

BEAMLINE(S) AUTHORLIST

Persson Ingmar,
Lundberg Daniel,
Bajnoczi Eva G.,
Klementiev
Konstantin, Just
Justus, Clauss
Kajsa G. V.
Sigfridsson

Balder

Simonarson
Gunnar, Calcagno
Giulio, Lotsari
Antiope,
Palmqvist Anders
E.C.

Balder

Rissler J,
Klementiev K,
Dahl J, Steenari
BM, Edo M

Balder

Magnuson M,

Balder Nislund L-A

Kozlova Anna P.,
Kasimova
Valentina M.,
Buzanov Oleg A.,
Chernenko Kirill,
Klementiev
Konstantin,
Pankratov
Vladimir

Ernst HA,
Mosbech C,
Langkilde AE,
Westh P, Meyer
AS, Agger JW,
Larsen S
Labourel Aurore,
Frandsen Kristian
E. H., Zhang Feng,
Brouilly Nicolas,
Grisel Sacha,
Haon Mireille,
Ciano Luisa,
Ropartz David,
Fanuel Mathieu,
Martin Francis,
Navarro David,
Rosso Marie-
Noelle, Tandrup
Tobias, Bissaro
Bastien,
Johansen Katja
S., Zerva
Anastasia,

Balder,
FinEstBeAMS

* BioMAX

* BioMAX

MAX IV Annual Report 2020

TITLE

EXAFS Study on the
Coordination Chemistry
of the Solvated
Copper(ll) lonina
Series of Oxygen Donor
Solvents

Electrochemical and
structural
characterization of
lithiation in spray
deposited ordered
mesoporous titania as
an anode for Liion
batteries
Identification and
Quantification of
Chemical Forms of Cu
and Zn in MSWI Ashes
Using XANES

Local chemical bonding
and structural
properties in Ti3AIC2
MAX phase and Ti3C2Tx
MXene probed by Ti 1s
x-ray absorption
spectroscopy

Luminescence and
vacuum ultraviolet
excitation spectroscopy
of cerium doped
Gd3Ga3AI2012 single
crystalline scintillators
under synchrotron
radiation excitations

The structural basis of
fungal glucuronoyl
esterase activity on
natural substrates

A fungal family of Iytic
polysaccharide
monooxygenase-like
copper proteins

JOURNAL

INORGANIC
CHEMISTRY

RSC ADVANCES

ENERGY & FUELS

PHYSICAL REVIEW
RESEARCH

RESULTS IN PHYSICS

NATURE
COMMUNICATIONS

NATURE CHEMICAL
BIOLOGY

DOI

10.1021/acs.inorgchem.0c00403

10.1039/d0ra02687e

10.1021/acs.energyfuels.0c02226

10.1103/PhysRevResearch.2.033516

10.1016/j.rinp.2020.103002

10.1038/s41467-020-14833-9

10.1038/541589-019-0438-8
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BEAMLINE(S) AUTHORLIST

Walton Paul H.,
Henrissat
Bernard, Lo
Leggio Leila,
Berrin Jean-Guy
Lima GMA,
Talibov VO,
Jagudin E, Sele C,
Nyblom M,
Knecht W, Logan
DT, Sjogren T,
Mueller U

Teze D, Shuoker,
Chaberski K E,
Kunstmann S,
Fredslund F,
Nielsen ST,
Stender GPE,
Peters HJ G,
Karlsson
Nordberg E,
Welner D H,
Hachem Abou M
Vilstrup Joachim,
Simonsen
Amanda,
Birkefeldt Thea,
Strandbygard
Dorthe, Lyngso
Jeppe, Pedersen
Jan Skov, Thirup
Soren

Ursby T, Ahnberg
K, Appio R,
Aurelius O,
Barczyk A,
Bartalesi A,
Bjelci¢ M,
Bolmsten F,
Cerenius Y, B
Doak R, Eguiraun
M, Eriksson T, J
Friel R, Gorgisyan
I, Gross A,
Haghighat V,
Hennies F,
Jagudin E, Norsk
Jensen B,
Jeppsson T, Kloos
M, Lidon-Simon J,
M A de Lima G,
Lizatovic R,
Lundin M, Milan-
Otero A, Milas M,
Nan J, Nardella A,
Rosborg A,
Shilova A, L
Shoeman R,
Siewert F,
Sondhauss P, O
Talibov V,
Tarawneh H,
Thanell J,
Thunnissen M,
Unge J, Ward C,
Gonzalez A,

* BioMAX

* BioMAX

* BioMAX

BioMAX
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TITLE

FragMAX: the fragment-
screening platform at
the MAX IV Laboratory

The Catalytic Acid-Base
in GH109 Resides in a
Conserved GGHGG Loop
and Allows for
Comparable alpha-
Retaining and beta-
Inverting Activity in an
N-
Acetylgalactosaminidas
e from Akkermansia
muciniphila

Crystal and solution
structures of fragments
of the human leucocyte
common antigen-
related protein

BioMAX — the first
macromolecular
crystallography
beamline at MAX IV
Laboratory

JOURNAL

ACTA
CRYSTALLOGRAPHIC
A SECTION D

ACS CATALYSIS

ACTA
CRYSTALLOGRAPHIC
A SECTION D

J. SYNCHROTRON
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