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Fluorescence Micro-Region Temperature Field Imaging
Pengkai Zheng ,

Department of Physics, Anhui Normal University, Anhui 241000, China

Abstract: This experiment focuses on fluorescence micro-region temperature field imaging. A temperature-sensitive phosphor
filmof StB, O : Sm>" is employed as the sensing medium, combined with a microscope-based optical system and a dual-channel camera
setup to achieve non-contact surface temperature mapping. The principle of fluorescence thermometry is first introduced, with emphasis
on the advantages of using temperature-dependent luminescence and the fluorescence intensity ratio (FIR) method. An exponential
relationship between FIR and temperature is established. A uniform temperature field is then generated by a microscope heating stage,
and FIR distributions are measured in the range of 120 °C to 200 °C. From the FIR—temperature calibration curve, an effective energy gap
of AE/k ~ 4655.05 K is obtained, and the relative temperature sensitivity S as well as the corresponding temperature resolution are
evaluated. The results show that S remains better than 2% K" over the whole calibration range and reaches up to about 3.01% K,
while the temperature resolution is within several kelvin. Subsequently, a PCB board coated with the phosphor film is used as a
test sample. By varying the driving current, temperature field distributions under different operating conditions are acquired, clearly
revealing the hot spots of the circuit and their spatial extension. The experiment demonstrates that fluorescence intensity ratio-based
temperature field imaging with a temperature-sensitive phosphor can simultaneously provide high spatial resolution, high temperature
sensitivity and fast temporal response, offering an effective experimental tool for thermal management and fault diagnosis of micro-
and nano-scale integrated devices.
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