
Daniel	Torrent,	Yabin	Jin	and	Bahram	Djafari-Rouhani	
Ramón	y	Cajal	Fellow	

Universitat	Jaume	I,	Castellón	de	la	Plana	(Spain)	

Control	of	Lamb	Waves	by	Phononic	
Crystal	Plates	

1.  Introduction	
2.  Refractive	Devices	for	the	A0	Mode	

3.  Application	to	the	Control	of	the	S0	Mode	

4.  Full	Control	of	Lamb	Waves	



Daniel	Torrent	

î Vibration of Phononic Crystal Plates 
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Anti-symmetric	mode	A	
(Flexural	mode)	
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Torrent,	Pennec,	Djafari-Rouhani,	PRB	(2014)	
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Effective	Medium	Theory	for	Flexrual	Waves	(A0	Mode)	
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•  Luneburg	and	Maxwell	lens	require	less	
demanding	index	variations	

•  These	two	devices	can	be	done	easily	
•  High	filling	fractions	are	required	near	the	

center	of	the	lens	

Luneburg:	 Maxwell:	
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Luneburg	Lens	for	Flexural	Waves	

Torrent,	Pennec,	Djafari-Rouhani,	JAP(2014)	
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Maxwell	Lens	for	Flexural	Waves	

Torrent,	Pennec,	Djafari-Rouhani,	JAP(2014)	
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Can	we	also	control	the	S0	mode?	

Region	1	 Region	2	
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Refractive	devices	for	both	the	S0	and	A0	modes	

Jin,	Torrent,	Pennec,	Pan,	Djafari-Rouhani,	JAP(2015)	
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Can	we	also	control	the	SH0	mode?	
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GRIN	Lens	 Luneburg	Lens	

Maxwell	Lens	 LN		+		LN		+		MX	

Jin,	Torrent,	Pennec,	Pan,	Djafari-Rouhani,	Sci.	Rep(2016)	
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