
Processing of Large Quantities of Physics Data Using Machine
Learning

In order to collect a large set of data for subsequent processing, modern particle physics ex-
periments usually rely on performing measurements with high frequency. These measurements
may however be conducted with rates that make storing and processing of every physics event
technically unfeasible with presently available technology. As a result, only the events that
exhibit interesting properties must be selected during the data acquisition process.

To achieve such reduction of frequency of data taking, the operation of particle physics exper-
iments is usually governed by a trigger system. These systems evaluate physics events based
on predetermined set of criteria in order to determine the probability that the event carries
relevant data. Depending on the evaluation done in a trigger system, the event is then either
processed or discarded.

Trigger systems are usually implemented on the hardware level of the measuring apparatus.
In addition, high-level, software-based trigger may be implemented, which conducts preliminary
analysis of events and acts as an additional event acceptance test. High-level triggers have
the advantage of being able to perform more complex decisions at the cost of calculation speed,
therefore, hardware trigger is still required to reduce the amount of data sent to high-level
trigger.

However, increasing computational power of hardware enables to investigate entirely new ap-
proach to data acquisition, which would result in construction of “triggerless” data acquisi-
tion systems. “Triggerless” data acquisition system in this context is a system which possesses
no hardware trigger, or a hardware trigger with particularly benevolent set of event accep-
tance criteria. As a result, the filtering task is transferred to the software-based high-level
trigger. The Ph.D. candidate will be tasked with designing algorithms that will achieve filter-
ing of physics events in such high-level trigger that is part of a “triggerless” data acquisition
system.

The algorithms that the Ph.D candidate will design must therefore be able to process data
events at a rate high enough to process all events produced by measuring apparatus of a par-
ticle physics experiments. Additionally the algorithms must be able to filter sufficient amount
of events so that the output of the data acquisition system is manageable by available data
storage solutions.

Given the parameters of this task, the Ph.D. candidate should consider to utilize methods be-
longing to the field of machine learning. The candidate shall explore the possibility of employing
existing methods, as well as introduce new principles of physics events filtering.

After designing suitable filtering techniques that satisfy the above criteria, the Ph.D. candidate
will additionally be tasked with an implementation of the designed algorithms, with the intent
of deploying them for usage on a specific scientific experiment.
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