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Figure S1 | Simulations for oblique incident cases. (a-c) Extraordinary reflection 

with o30 incidence at 7.277kHz, 12.128kHz, and 16.979kHz, respectively. (d-f) 

planar focusing with o30 incidence at 7.277kHz, 12.128kHz, and 16.979kHz, 

respectively.  

 

Due to the fact that width of groove (0.75cm), despite its subwavelength scale in 

terms of the working wavelength, is much larger than the thickness of the tube wall 



(0.25cm), it is expectable that the extraordinary phenomena （extraordinary reflection, 

focusing and more complicated phase profiles）with high efficiency will also be 

observed for oblique incidence. Figures S1(a-c) show the extraordinary reflection 

with o30 incidence at 7.277kHz, 12.128kHz, and 16.979kHz, respectively. Figures 

S1(d-f) show the planar focusing with o30 incidence at 7.277kHz, 12.128kHz, and 

16.979kHz, respectively. A phase compensation is added to realize planar focusing for 

the oblique incident cases. 

 


