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-17/19-

n Measurement: the HIS coil system shows the 

expected higher overall coupling compared to 

the PEC coil system.

n Measurement: the HIS coil system shows a 

3dB stronger nearest neighbor element 

coupling compared to the PEC coil system 

(HIS: –13dB, PEC: –16dB).

HIS

PEC

2D EM Metamaterials V Zhichao Chen,  Ph.D. Dissertation, University 

of Duisburg-Essen, December 2016.

Z. Chen, K. Solbach, D. Erni, and A. Rennings, IEEE Trans. 
Biomed. Eng., vol. 64, no. 6, pp. 1297-1304, June. 2017.

Coupling in 8-ch dipole coils

(1) 8-Channel HIS dipole coils – Flip-angle images:

PEC HIS

(2) 8-Channel HIS dipole coils – coupling:

Summary n Functionalizing CRLH MetaLines:
– zeroth-order resonance (ZOR) that aims at 

à large uniform, longitudinal field-of-views (FoVs) 

à whole-body MRI 

à lower peak electrical field Emax and peak SAR.

– standing-wave resonances of tailored extent 

(i.e. wavelength ! via dispersion engineering).

– intrinsic dual-band features for combined 

sodium/proton MRI. 

n Functionalizing HIS MetaSurfaces:

– HIS: suppression of image currents, 

Dipole (PEC → HIS): ∆IB1Iav = +20%; ∆CoV = –18% 

8-ch (PEC → HIS):    ∆IB1Iav = +10%; ∆CoV = –13%

azimuthal homogenization, better field penetration,

but: higher cross-coupling.

n Future work:

– exploring multi-band MetaLine-based coil elements 

(2H, 19F, 23Na, 31P).

– Leaky-wave antenna-based broadband coil elements.

-18/19-
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n visiting scientist, Fields at

Work GmbH, ETH Zürich
n has pioneered the traveling-

wave MRI approach
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