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1. We developed a new MRI measurement method for performing ultra-high
spatial resolution brain function measurements (fMRI). The developed method improves distortion and
signal loss in functional imaging at ultra-high field 7T MRI. The proposed method improves the
signal to noise ratio (SNR) allowing us to increase the spatial resolution (~ 0.5 mm isotropic).

2. We developed a new temperature monitoring technique to safely use the multi-channel RF parallel

transmission (pTx) technology at 7T MRI. Temperature monitoring is essential for ensuring the safety
limit at 7T MRI while achieving local ultra-high spatial resolution fMRI. The proposed technique

can detect a temperature change of 0.05 degree or less.

3. We developed a new technique for whole brain recording of human brain activity under various

cognitive task execution with fMRI and predicted brain activity under conditions including new

cognitive task and decoding technology.
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