AOBA COMMUNIQUE 3
WORLD X-RAY SCIENCE FACILITIES

During the past year, through extraordinary efforts and dedication by the staff at the accelerator-
based X-ray sources worldwide, research continued, particularly that focused on addressing
many aspects of the Covid-19 pandemic. This was often made possible by carrying out such
work with the users being ‘remote’ or samples ‘mailed-in’ with only staff on-site. From this
experience and the use of remote access tools not just for carrying out experiments, but also for
collaboration meetings, scientific meetings, user meetings and discussions, we have learned, as a
community, what can be accomplished by the use of these new capabilities.

As we look forward, we will be able to open new possibilities for user access and for the
engagement of an entire experimental team by sharing our experience and the tools that have
been developed to provide, for example, on-line data analysis in near real time to guide an
ongoing experiment. Such tools will:

1. open our facilities to underserved communities that might not have otherwise had access
reduce the carbon footprint of the facilities by significantly reducing the amount of user
travel

3. enable international collaborations in ways we have not done in the past.

The experiments at our facilities fall into three general ‘classes’:

1. Use of well-established techniques and measurements, e.g. MX, bio-SAXS, standard micro
tomography, standard powder diffraction, etc., which consist of repeated similar measurements
by different user groups using standard beamline equipment;

2. Experiments (not measurements) that are complex in their conception and have specific user
requirements, such as in-situ and operando experiments or other complicated samples or sample
environments. These tend to vary from user group to user group, but utilize equipment routinely
installed at the beamline;

3. Experiments that are close to “one-off,” i.e. that are both complex and highly demanding as
they require that users bring their own equipment, which needs to be adapted to the beamline.

For “class-1” standard measurements, facilities in many cases offered remote access prior to the
pandemic. However, there are many researchers who would benefit from synchrotron/FEL data,
but who are often unable to make the measurements by themselves without significant training
and post experiment support by facility staff. Establishing or increasing the extent of remote access
along with enhanced access to training would offer these researchers excellent new opportunities.

For more complex experiments — as those in “class-2” and “class-3” — the potential for
worldwide online collaboration, including participants from Asia, the Americas, and Europe, can
be accomplished with a minimal number of user-team participants on site, in addition to opening
up such experiments to communities that would not otherwise have access to them, for example
those that lack resources to make use of them in the more traditional mode of access.



What is needed to maximize scientific outcomes:

For all classes of experiment: further development of analysis software relying on
standard data protocols is a must. It is important to recognize that, in general, higher
quality data analysis often benefits from close collaboration with data scientists and
access to high performance computing facilities.

For “class-1” experiments, mail-in and remote-access is feasible, and may even be
advisable and more effective than relying on an 'inexperienced' user to carry out the
experiment. Requirements for “class-1” work are a standardization of the sample
holders/sizes and experimental workflows, as has been pursued and achieved by the MX
community. In addition, fast data evaluation is required to allow the remote user to steer
the experiment.

For the more complex “class-2” and “class-3” experiments, it is necessary to have
domain-expert users on site who are directly involved in the execution of the experiment.
They have expertise on the goals of the experiment, their samples, and their equipment,
which is not available through facility staff, and which is critical to the effective use of
the assigned experimental time. However, even in these cases remote participation of
additional members of user groups may well be advisable to analyze data and to
participate in/support the experiment without the need for travel. Of course, fast on-line
data analysis is again extremely important to steer the experiment, and this analysis can
in many cases be carried out remotely by the offsite team.

We also note that a significant increase in remote-access and mail-in schemes requires more
facility staff than the equivalent amount of on-site user-driven work would. This is because
facility staff are required to carry out the work that would otherwise have been carried out by on-
site users and because the data and controls infrastructure required to enable remote-access and
mail-in schemes itself requires additional staff to develop and maintain. Based on the experience
of the past year, for a first phase of implementation for a significant increase of these new access
modes an estimated 20% increase of the beamline operation and support staff would be required.

For many experiments, remote access cannot completely replace users on-site. On-site users will
remain essential to the future health of the facilities and their scientific impact.

Roles of the users on-site

Facilitate what are often the most impactful experiments.

Many ideas for new experiments come up during informal discussions between users and
staff whilst at the facility.

Users must know what is possible to do at a beamline when they conceive their
experiment and when they write a proposal for beamtime, and mail-in and remote access
will not provide the necessary exchange and training between users and beamline groups.
Their presence on-site and during experiments contributes enormously to the education
and training of the next generation of X-ray scientists and engineers, people who will
become future users and/or staff of the facilities. Fostering these aspects is crucial to
guarantee innovation and progress in today’s X-ray facilities worldwide.



For these reasons, a user-free facility should not be our aim, since this would severely hinder the
progress in science. Despite the clear benefits of the new remote access tools, we need to
maintain the spirit of scientific interaction at our facilities to maintain and strengthen progress in
science.

New remote access opportunities, advancing X-ray science for innovation and to benefit society,
and the training of the next generation of X-ray scientists and engineers will require an attentive
and balanced approach for the best use of the state-of-the-art X-rays produced at synchrotrons
and X-ray free electron lasers worldwide. Increased collaboration on the development of tools
for easy access of the broad scientific community is required to ensure maximum benefit from
X-ray facilities.

Therefore, as facilities, we commit to continue our broad collaboration efforts
e On the development of the required new tools, with the objective to establish standards
making access for research with positive societal impact as efficient and effective as
possible
e To develop the community of young researchers who are our future users and staff.
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