Introduction to the KPLO Gamma-Ray Spectrometer and Major Scientific Results
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Since the start of operations on 9 August 2022, the KPLO (Korea Pathfinder Lunar Orbiter) onboard scintillator-based gamma-ray spectrometer has successfully achieved its scientific objectives. After a four-month, three-week deep-space cruise along a ballistic lunar transfer (BLT) trajectory, KPLO entered lunar orbit on 27 December 2022. In lunar orbit, the KGRS (KPLO Gamma-Ray Spectrometer) has continuously collected counting and spectral data to generate lunar elemental maps and characterize the space radiation environment. Its secondary objectives include monitoring gamma-ray bursts (GRBs) and the radiation environment at the Moon.
KGRS comprises two detector components: a main detector and a shielding detector. The primary detector is a LaBr₃ scintillator, optimized for lunar gamma-ray spectroscopy and elemental composition mapping. The secondary detector, a 5% boron-loaded plastic scintillator (BLPS), reduces background contributions from the spacecraft and instrument housing as well as from cosmic rays. In addition to background suppression, the BLPS provides neutron monitoring capability by recording its own neutron spectrum with 1024 energy channels. KGRS operates with a 100% duty cycle, acquiring data every 10 seconds. With a total mass of 6.28 kg, KGRS is the lightest instrument to date to successfully accomplish a planetary gamma-ray remote-sensing objective. The main detector measures gamma-ray energies from 30 keV to 12 MeV. Lunar elemental maps are derived through gamma-ray peak analysis, while GRB detection and radiation monitoring are performed using binned counting data.
To date, the most notable results include the detection of the exceptionally intense GRB 221009A and the production of global elemental maps of U, Th, and K. More recently, KGRS has produced lunar neutron, iron, and silicon maps. These datasets provide valuable constraints on lunar geology and contribute to assessments of potential lunar resources relevant to future lunar surface exploration and base development. This presentation will summarize the KGRS instrument design, operational performance, and major scientific results, demonstrating the capabilities of scintillator-based gamma-ray spectroscopy for planetary remote sensing.
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