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MARA: INVESTIGATING THE FEASIBILITY OF CORE-DRILLING FOR ISRU IN REDUCED
GRAVITY

Abstract

As space exploration extends beyond Earth orbit, space-resource extraction has become a major factor
in enabling more extensive and long-term missions to reduce reliance on Earth-based resupply. Asteroid
mining in particular is a method under investigation by many agencies and companies.

Regardless of mining operation there is always an initial period of prospecting. On Earth a commonly
used method for prospecting is core-drilling. However, the performance of terrestrial core drilling tech-
niques in low-gravity environments remains largely uncharacterized. As of 2026, three space missions,
Hayabusa, Hayabusa2 and OSIRIS-REx have collected and returned asteroid samples to Earth. These
missions have utilized a touch and go sample collection method where surface material from the asteroid
is gathered. The main reason core-drilling is utilized on Earth is to investigate the geological features of
the crust below. However, the retaining and recovery of core samples also provide direct extraction of the
drilled material.

Project MARA (Mission for Asteroid Resource Acquisition) is a student-led experiment at Kiruna
Space Campus of Lule̊a University of Technology (LTU) selected for flight on the REXUS 38 rocket
through the REXUS/BEXUS programme in March of 2027. The experiment aims to investigate the fea-
sibility of core-drilling as a method for material extraction in reduced gravity, simulating asteroid mining
operations. During the approximately 120 seconds of reduced gravity provided by the REXUS rocket, a
compact drilling module will penetrate an asteroid simulant and retrieve a core sample.

Measurement data on drilling parameters, thermal properties of the drill and simulant during the ex-
periment, and material retention will be collected for post-flight analysis. The analysis will determine the
performance and heat transfer of the drilling process as well as the sample-recovery efficiency in reduced
gravity.

The results will provide experimental validation of core drilling as a method for resource prospecting
on asteroids and support the design and scaling of future in-situ resource-utilization (ISRU) technologies.
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