
 
 

 

 
  

Supplementary Materials:  

 

Figure S1: Simulated |B₁⁺| efficiency, SAR efficiency, and SARଵ଴௚  maps at 1 W Pୟୡୡ 
in the (A) axial, (B) sagittal, and (C) coronal sections at isocenter, for the four-channel TMD 
array driven with CP-mode phase settings (φ₁ = 0°, φ₂ = 0°, φ₃ = 180°, φ₄ = 180°), shown for 
comparison with the RF-shimmed results in Figures 9A–C.   
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Figure S2: Simulated CP-mode |B₁⁺| efficiency, SAR efficiency, and SARଵ଴௚ maps at 
1W Pୟୡୡ in the (A) axial, (B) sagittal, and (C) coronal sections at isocenter, for a birdcage 
coil loaded with the uniform head model. The simulation geometry is shown in the left-
most panel. The birdcage coil was driven in quadrature mode with φ₁ = 0° and φ₂ = 90°, 
yielding |S₁₁| = −17 dB, |S₂₂| = −13 dB, and |S₁₂| = |S₂₁| = −22 dB. The normalization pro-
cedure follows the same approach as described for the TMD and loop-coil arrays in Fig-
ures 9 and 10, enabling direct comparison across all three coil configurations.  
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Figure S3: Simulated RF-shimmed |B₁⁺| efficiency, SAR efficiency, and SARଵ଴௚ maps 
at 1W Pୟୡୡ in the (A) axial, (B) sagittal, and (C) coronal sections at isocenter, for the four-
channel TMD array simulated with the MIDA (Multimodal Imaging-Based Detailed An-
atomical) head model. The array configuration, optimized phase settings, and normaliza-
tion procedure are identical to those used in Figure 3B and Figure 9. The simulated S-
parameters for the MIDA-loaded four-channel TMD array are: |S₁₁| = −9 dB, |S₂₂| = −11 
dB, |S₃₃| = −11 dB, |S₄₄| = −11 dB; |S₁₂| = |S₂₁| = −4 dB, |S₁₃| = |S₃₁| = −19 dB, |S₁₄| = |S₄₁| 
= −18 dB, |S₂₃| = |S₃₂| = −18 dB, |S₂₄| = |S₄₂| = −16 dB, |S₃₄| = |S₄₃| = −4 dB. The results 
show good agreement with the corresponding four-channel results presented in Figure 9.  

Table S1. Measured −3 dB bandwidth (BWെ3𝑑𝐵 ) in the loaded and unloaded conditions, and the corresponding BWെ3𝑑𝐵  ratio 
(loaded/unloaded), for each channel of the two-, four-, and six-channel TMD and loop-coil configurations shown in Figure 3. Values 
for the 2-CH TMD configuration could not be reliably determined due to insufficient |S₁₁| depth at the fundamental resonance. 

 TMD Loop Coil 

Channel 
Number 

Loaded BWିଷௗ஻[MHz] 
Unloaded BWିଷௗ஻[MHz] 

BWିଷௗ஻ ratio  
(Loaded/ Un-

loaded) 

Loaded BWିଷௗ஻[MHz] 
Unloaded BWିଷௗ஻[MHz] 

BWିଷௗ஻ Ratio  
(Loaded/ Un-

loaded) 
            2-CH 

1 Not reliably determined 10.25 1 10.25 
2 Not reliably determined 8.6 2.0 4.3 

            4-CH 
1 6.8 19 0.36 3.5 1.5 2.3 
2 6.8 19 0.36 3.5 1.5 2.3 
3 2.1 10 0.21 3.4 1.8 1.9 
4 2.2 11 0.20 2.7 1.2 2.3 

             6-CH 



 4 of 4 
 

 

1 6.9 20 0.34 5.8 3.8 1.5 
2 7.0 20 0.35 3.0 1.5 2.0 
3 3.0 12 0.25 4.2 2.8 1.5 
4 2.9 11 0.26 2.6 1.4 1.9 
5 4.0 10 0.40 2.7 1.5 1.8 
6 3.9 10 0.39 2.9 1.3 2.2 

 

 


