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Abstract Thermal disturbance is one of the most important sources of interference for spatial gravita-
tional wave detection. To meet the needs of the Taiji program for spatial gravitational wave detection, it
is necessary to ensure that the temperature fluctuation in the area where the detector’s optical interfe-

rence platform is located is better than 10 uK-Hzfl/ ? at frequencies between 0.1 mHz and 1 Hz. This re-
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quires MK~HZ71/ * temperature measurement technology. In response to the need for high-resolution tem-
perature measurement technology in spatial gravitational wave detection, this paper has developed an
experimental setup for a temperature measurement bridge with multiple excitation sources based on the
Wheatstone bridge. The design of the excitation sources and other components of the temperature mea-
surement bridge is discussed, and experimental verification of the noise floor of the temperature measure-
ment bridge under excitation from constant voltage sources, constant current sources, and alternating
current sources is conducted. The experimental results show that when the bridge is excited by the three
excitation sources, the alternating current source combined with phase-locked readout technology can
achieve lower background noise compared to the other two excitation sources. The noise is better than
10 pK-Hzfl/ * in the frequency range of 30 mHz to 1 Hz, basically meeting the requirements of the Taiji
Pathfinder. This provides an important reference for the subsequent development of the uK'Hzfl/ *Jevel

temperature measurement system for the Taiji program.
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