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Abstract

The Argonne Tandem Linear Accelerator System
(ATLAS) at Argonne National Lab uses an electronic shift
log to record machine performance, save beam tune data,
relay information between shifts, and track the facilities
operational status for budget reporting. In early 2021, the
legacy shift log was retired and upgraded to a modern plat-
form with increased reliability and expanded functionality.
This contribution details the development and implemen-
tation, future expansion plans, and discusses 2 years of op-
erational experience.

INTRODUCTION

ATLAS's unique feature is its ability to change the accel-
erated ion beam and its properties rapidly. Changes in
beam current are a part of routine operations, and changes
in beam energy can happen in a couple of hours. Changing
to a different ion generally takes less than 24 hours. ATLAS
can deliver any ion from hydrogen to uranium [1,2] and has
8 available end stations to deliver the beam. ATLAS is a
24/7 facility with a wide range of frequent beam changes
requiring control room operators to maintain accurate shift
logs documenting all operational activities and any unusual
events during their shifts. These logs are critical for ensur-
ing the safety and reliability of the accelerator, as well as
for facilitating communication between shifts and ensuring
that experiments are conducted in a consistent and repro-
ducible manner.

We recently upgraded our electronic logbook to ensure
reliability in data collection and clear communication be-
tween control room shifts and other ATLAS subgroups.
The previous version was developed in house and worked
faithfully for many years. However, there were limitations
associated with the aging system we wanted to address and
the outdated nature of the software complicated further
code adjustments. The previous logbook was limited to a
single computer capable of making entries, and while the
basic functionalities were fulfilled, many features are bet-
ter supported on a third-party platform. These included re-
mote editing of entries, tablet support, file attachment for
images and screenshots, and digitization of some proce-
dures.

* This material is based upon work supported by the U.S. Department
of Energy, Office of Science, Office of Nuclear Physics, under con-
tract number DE-AC02-06CH11357
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In this contribution, we discuss our upgrade to a new
platform, operational experience thus far, and expansion
plans.

J5 OPERATIONS LOGBOOK

j5 is a total operations management platform comprised
of several interconnected modules [3]. ATLAS has utilized
the Operations Logbook, Shift Handover, and Work In-
structions. It is worth mentioning that j5 offers additional
modules, but these are the only ones used at ATLAS. j5
Logbook runs as a web application from a central server
located at Argonne National Laboratory, and users access
75 logbook via a supported browser. j5 can run on Windows
or Linux and supports many popular databases.

j5 logbook was chosen as a platform to develop an up-
graded logbook for various reasons, including browser-
based access, configuration options, LDAP security au-
thentication, support, and modules that matched the needs
of ATLAS. The team at Hexagon developed the basis for
the logbook on specifications and desired functionality
provided by ATLAS. This configured version of the j5 log-
book runs on a server managed by the Physics division, and
further development was done with editing software pro-
vided by Hexagon.

MODULES
Shift Log

ATLAS control room operators use the j5 logbook to rec-
ord and track the accelerator's performance and status, in-
cluding the beam parameters, machine settings, and any
relevant issues or problems encountered during operation.
Tuning the beam takes 24 hours on average and happens in
several stages. Operators track which stage has been com-
pleted and which stage they are on via the logbook, allow-
ing operators on the following shifts to quickly see the
work that has already been completed and understand
where things stand in the lengthy tuning process.

Within each entry, a user can select from a custom hier-
archy of run modes that indicate the machine's status at that
time down to the minute (Fig. 1). Any description of the
status, actions taken, observations, or anything else can be
logged in a notes section. Relevant files can also be at-
tached to shift log entries, enhancing text descriptions or
communicating visual or auditory observations much more
efficiently than a text description could manage.
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Figure 1: Shift log entry hierarchy of categorization.

The shift log serves a dual purpose for ATLAS; in addi-
tion to the previously mentioned uses, the shift log tracks
the number of research hours, start-up time, and downtime
for the facility. This is done by assigning a current mode to
each shift log entry (Fig. 2). If an event occurs that would
alter the current mode of the accelerator, the control room
operators would make an entry with a new mode of opera-
tion. j5 logbook attributes the time between entries to the
first entry mode. A user can then specify a time frame, a
month for example, and the j5 logbook sums all the time
attributed to each mode (Fig. 3).

Accelerator Development 98.28 hours (13.23 % staffed hours)
Experiment Downtime 33.27 hours (4.48 % staffed hours)
Non-Experiment Downtime 4.78 hours (0.64 % staffed hours)
Research 42157 hours (56.74 % staffed hours)
Scheduled Downtime 10.77 hours (1.45 % staffed hours)
Start-Up 115.78 hours (15.58 % staffed hours)
Start-Up Downtime 58.53 hours (7.88 % staffed hours)

743 total staffed hours
0 unstaffed hours

Figure 2: Computed run-mode hours over a specified pe-

riod.

B Research [ Experiment Downtime

3.11%

Figure 3: Shift handover visual showing run-modes occur-
ring during the shift.

Shift Handover

The shift handover provides a platform for incoming op-
erators to see all shift log entries since their last shift. The
outgoing operator can leave important notes here. These
may be items that do not affect the operational mode of the
facility but are deemed necessary for the on-shift operator
to know. The shift handover details the incoming and out-
going chief shift operator and safety watch. Identifying
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these roles is essential information as ATLAS often oper-
ates in a mode where there is one on-duty operator and an-
other individual who is not necessarily a qualified operator
but acts as a safety watch to the on-duty operator. Both op-
erators are presented with valuable statistics regarding the
previous shift. Lastly, the shift handover must be read and
approved by the outgoing and incoming chief shift opera-
tor, thus adding a layer of accountability.

Work Instructions

The work instructions module allows custom procedures
to be completed throughout a shift. Currently, ATLAS only
uses this module for machine walk-throughs (Fig. 4). This
procedure used to be done with paper and pen, and involves
an operator on shift walking throughout the facility record-
ing specific values, and checking for other issues. Imple-
menting this module has allowed the recorded values to be
stored digitally in a database for easy parsing and analysis
in the future.

RFQ Amplifier Room

Amplifier A circulator water flow (GPM) 7.00
Amplifier B circulator water flow (GPM): 410
RFQ Detector Amplitude (V): 5.00
RFQ Set Amplitude (V): — 5.00

RFQ Phase (Degrees): 260.00

Any other issues observed

Figure 4: One section of the machine walkthrough form.

Mobile Application

j5 has an application available for phones and other mo-
bile devices. This application provides access to most of
the modules used by ATLAS in a mobile friendly environ-
ment. Examples of the mobile application interface can be
seen in Fig. 5.

With this mobile application, a j5 user can use a mobile
device, Android and iPhone, to quickly make entries and
share images when walking around the facility. ATLAS op-
erators use a tablet during machine walk-throughs to enter
device values and share images of any critical findings.
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Figure 5: Mobile application shift log entries on the left and
accessible modules on the right.

PERMISSIONS

Each j5 user is assigned to a user rights group. The user
rights group determines what level of permission a user has
with regard to viewing, adding, editing, and deleting en-
tries in the various modules. j5 allows for the customiza-
tion of permissions for each rights group. We decided to
use the default permissions that came with j5 and from
there, assigned ATLAS staff, users, and various Argonne
Physics division employees to rights groups depending on
the level of permissions we felt was appropriate for their
role.

OPERATIONAL EXPERIENCE

ATLAS operators have used the j5 logbook for two years
as the primary logging tool during each shift. The accessi-
bility provided by the j5 platform’s web-based system has
greatly improved, as the responsibility of making entries is
no longer relegated to a single person. This means during
particularly busy days anyone involved can make a shift
log entry which other operators can then edit on their own
devices. Another benefit provided through a web-based
system is the ability to link entry URLSs inside other entries,
providing quick access for referencing previously entered
information.

One of the requirements for the logbook upgrade was file
attachments, and for good reason. This has proven ex-
tremely useful for disseminating visual information to
other shifts, particularly for equipment readback values
and locations of essential devices. It has also been used for
attaching data sets collected throughout the shift and even
video files of occurrences.

Another feature of the j5 logbook that was not present in
the previous ATLAS logbook is sort and search functional-
ity. All entries stored in the database can be sorted by entry
type, date range, and many other values. On top of these
sorting filters a user can also search the available entries
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using keywords in a search bar, which has proven ex-
tremely useful when looking for mentions of specific
equipment or past events.

FUTURE EXPANSIONS

While the current version of the logbook in use at AT-
LAS has been functional for two years now, many im-
provements planned for future development. The j5 log-
book has many features that are currently not utilized at
ATLAS, such as a list of all pieces of equipment that attrib-
ute to down-time. Implementation of this feature would al-
low more accurate tracking of equipment causing exces-
sive downtime and may indicate a need for repair or re-
placement.

Another desired expansion would be logbooks specific
to each ATLAS sub-group. Currently, only accelerator op-
erators make entries into a general logbook which can be
accessed and read by all members of ATLAS. It may be
beneficial for each sub-group to make entries into their
own version of the logbook to create a centralized platform
of information.

Additionally, we are interested in any other modules
available now or in the future that improve our efficiency
in collecting data relevant to the beam and beamline de-
vices. Efforts are underway to implement artificial intelli-
gence and machine learning (AI/ML) to tune sections of
the accelerator [4]. Handwritten data has been identified as
a bottleneck to collecting the volume of data necessary to
develop AI/ML models. j5 logbook provides a platform for
us to further move away from hand written data.

CONCLUSION

j5 electronic logbook has provided an effective interface
for control room operators to communicate machine status
to other ATLAS staff and users. The various modules work
well to facilitate work instruction, shift changes, and gen-
erate reports regarding operational hours. Moving forward,
we would like to use more available modules to enhance
our functionality and capture more data relevant to the
beam and facility, thereby improving our operational effi-
ciency.
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