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MRI RF-coil development with    

CST Microwave Studio 2009-2010

Goals:

Á Simulation based development of 1T, 1.5T, 3T and 7T MRI 
RF-coils

Á Designing of RF-coils for special fMRI-experiments 

Á Designing of surface coils and phased array coils for 3T and 
7T

ÁOptimizing the B1-Field homogeneity for better image quality

ÁOptimizing the matching for better Q-factor (S-parameter) 

Á Verifying of RF-coils by calculating SAR with ñbiological 
modelsò

Á Investigation of the travelling wave concept to allow whole 

body MRI excitation at ultra-high field 



Surface-coils for different applications

Phased- Array 7T- Monkey head coil

CST Microwave Studio in MRI at OvG

University Magdeburg
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8-Channel receive head coil for 3T MRI Helmholtz Tx-Rx head coil for 7T

Doty - CP 7T extremity RF-coilB1-field homogeneity 8-Ch. head coil for 3T MRI

CST Microwave Studio in MRI at OvG

University Magdeburg
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Simulation and Construction of an 8-Channel 

Receive Head Coil for 3T MRI

human head transversal slice imageB1-field homogeneity 8-Ch. head coil for 3T MRI
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Finding the optimized loop-distance for phased-array surface coils with CST

CST Microwave Studio in MRI at OvG

University Magdeburg
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ÁOne or more RF-coils are necessary to acquire MR images

ÁA close distance between RF-coil and subject as well as 
and a good filling factor is recommended to get highest 
SNR 

ÁStandard procedure for clinical MRI-systems ( 1.5T and 
3T):

Áuse a body coil for excitation Tx combined with one or 
more phased array coils for receive Rx

ÁTo have the possibility to use flexible and close distance Rx 
RF-coils a body coil for excitation is very important to get 
homogenous B1+ distribution 

Á In this case all SAR calculation have to be done one time 
just for the body coil

Whole Body MRI excitation
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CST Microwave Studio in MRI at OvG

University Magdeburg

Simulation model of 1.5 Tesla (63MHz) MRI whole body 

system. Model designed with CST MWS 2010 

B1+ field  distribution of the body coil at 1.5 Tesla whole body MRI-

system. Calculations performed with CST MWS 2010

Siemens Sonata 1.5T and Trio 3T  

whole body MRI

Á body coil for excitation Tx of B1+ and 

receive with Rx  phased array coils

Body Coil in Standard MRI-Systems


