503 % 2 KB =E5BFERFR Vol.23, No.2
2025 42 H Journal of Terahertz Science and Electronic Information Technology Feb., 2025

XEHE . 2095-4980(2025)02-0116-07

T A B AR R E R B X IR BB 5t

KO, BROFET, OB 7, B BT, MERT
(L BB R — B R a. R0 BEERL; b sM Rl e 54N, FK 400038; 2. ERE K2, HEFK 400044)

W E: WEFARFNRBREDH A MAETNAERETEEXEE, Kik%(TH2) B A
HEHmEFNLEFEE, RAARWLALFRASERNEE LR, XA TH2 8B AR 3 A W4 84
F#ATRMN, EEAQPMELK. B0EE. THE. BEK, TERMEMEXEHHEKX, @i
MWEARBEERMER KRG TN, B THz @M B AR AR WX B 6D &Mk K8 iEKE
MEMFRBAERBELN, AP ELRBRENERBEM TR A, K7.62% LA ZE
20.35%; BEEE. TEEMELENERAETREEE, R EA K2 (369+£4.4) GHz, T
X M 5 23.77 GHz, XBZ R E LMKy AW BHEBEE MK, FFRKW, THz M K6 %
H R X 4 R 3h R XY A AR

KEEW . WK TH2 B MR ERAE; HHikE

FESES: R739.4; 0441.4 XHERFRER . A doi: 10.11805/TKYDA2024548

Research on the identification of different brain functional regions based on

terahertz metamaterials
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Abstract: Precise diagnosis and personalized treatment of neurological diseases are crucial for
improving patient outcomes. Terahertz(THz) metamaterials, due to their unique spectral properties, have
become essential tools for studying different functional areas of brain tissue. THz metamaterials are
employed to detect brain tissue sections, with a focus on analyzing key functional areas such as the
amygdala, motor cortex, auditory cortex, hippocampus, hypothalamus, and thalamus. By measuring the
resonant frequencies and amplitude changes in each area, the ability of THz metamaterials to identify
different brain regions is verified. The resonant frequencies and amplitudes in each brain functional area
have undergone significant changes. Among them, the hippocampus shows the largest change in
resonance peak amplitude(AA), increasing from 7.62% to 20.35%. The motor cortex, auditory cortex, and
amygdala show significant resonance frequency shifts, with a shift amount(Af) reaching (369 + 4.4) GHz,
while the hypothalamus shows a shift of 23.77 GHz. These differences are closely related to the
biophysical properties of each brain area. The study indicates that THz metamaterials can effectively
distinguish the spectral characteristics of brain functional areas.

Keywords: brain functional areas; terahertz metamaterials; resonant frequency; transmission amplitude
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(a) schematic diagram of the experimental setup (b) procedure for tissue section preparation

Fig.1 Experimental equipment and flowchart of sample processing
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Fig.3 Brain functional area and THz metamaterial transmission spectrum
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Tablel Analysis of resonance amplitude and resonance frequency of resonance peaks in different brain functional areas

resonance amplitude/% resonance frequency/THz
zones
average valuetstandard error F p average valuetstandard error F P
hypothalamus 11.43+0.07 2.14+0.00
thalamus 16.36+0.13 2.06+0.00
hippocampus 20.19+0.57 2.04+0.00
643.515 <0.001 7073.669  <0.001
motor cortex 15.94+0.04 1.79+0.00
auditory cortex 18.94+0.33 1.79+0.01
amygdala 18.69+0.31 1.80+0.00
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Fig.5 Frequency and amplitude changes of THz resonance peaks in different brain functional areas
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