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Abstract: Temperature and its spatiotemporal distribution in explosion fields are important indicators of energy

release, detonation-product states, and thermal damage. However, explosive fireballs are characterized by
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short durations, rapid temperature rise, steep spatial gradients, and poor repeatability, while conventional
contact thermometry is limited by thermal inertia, measurement range, and sensor survivability. To clarify
the applicability of radiation thermometry to these conditions, this review organizes existing methods according
to the evolution of temperature information from point to surface and volume measurements. It examines the
principles, system configurations, and application boundaries of sapphire-fiber thermometry, atomic-emission
two-line thermometry, high-speed complementary metal-oxide-semiconductor array imaging, multispectral
temperature-emissivity joint inversion, and multiview three-dimensional temperature-field reconstruction.
Reported results show that sapphire-fiber blackbody cavities improve the environmental adaptability of local
high-temperature measurements, with a measured time constant of approximately 794 ps. Two-line ther-
mometry provides a faster response but is constrained by local thermodynamic equilibrium, optical thickness,
and spectral self-absorption. High-speed array imaging extends point measurements to two-dimensional transient
temperature maps, whereas multispectral methods reduce emissivity uncertainty through additional spectral
constraints; an error of approximately 2% has been reported in aluminized-explosive tests. Multiview
tomography and implicit radiance fields further enable three-dimensional reconstruction, with relative errors
of 10.54%-14.67% reported in engineering tests of explosion fireballs. Time-varying emissivity, particle
scattering, interchannel synchronization errors, dynamic calibration, and the lack of independent internal-voxel
references remain the main obstacles to quantitative thermometry. Future systems should integrate pointwise
high-speed references, two-dimensional multispectral inversion, and sparse-view three-dimensional recon-
struction, together with optical-chain calibration, participating-medium radiative-transfer constraints, and voxel-
level uncertainty evaluation.

Key words: explosion field; radiation thermometry; sapphire fiber; atomic-emission two-line thermom-

etry; CMOS; multispectral thermometry; three-dimensional temperature field
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