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Multi-depth Focusing Precision

-3 dB Lateral Beam Widths and Axial Focal Zones 



Focal Length (mm) 6 8 10 12

X axis 0.34 0.36 0.51 0.5

Y axis 0.32 0.38 0.55 0.55

Z axis 1.55 2.29 3.94 4.05

Focal Beam Widths measured by KRISS
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Formula : Focal Beam Widths at focal lengths 
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Focal Beam Widths at focal lengths : Measurement  vs. Formula



1. Multi-depth focal beam widths were independently measured by KRISS at focal lengths of 6, 8, 10, and 12 mm.
The measured -3 dB lateral beam widths were approximately 0.32–0.55 mm, 
while the axial focal-zone widths increased from 1.55 mm at 6 mm to 4.05 mm at 12 mm. 

2. The measured beam-width variation follows the theoretical dependence on focal length.
Both lateral and axial beam widths increase with focal length, consistent with the expected behavior 
determined by wavelength, aperture size, and focal geometry. 

3. Theoretical extension toward shorter focal lengths predicts tighter spatial confinement.
Based on the same beam-width relationship, the near-range focal region toward 4.5–8 mm is expected 
to provide narrower lateral and axial focal zones, with the 6–8 mm range directly supported by KRISS measurements. 

4. Conclusion — Sufficient focusing precision for MUTI WAVE.  

The combination of sub-millimeter lateral beam widths, controlled axial focal zones, and 
agreement between measurement and theoretical behavior demonstrates focusing precision sufficient 
for MUTI WAVE’s intended multi-depth ultrasonic stimulation.

Summary



Appendix 





Focal Length 6 mm 

Focal Length 8 mm 



Focal Length 10 mm 

Focal Length 12 mm 
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