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Cantilever System to Reduce Phase Noise Caused by Vibrations in 11.1T
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Introduction 

MR imaging at higher field strengths have several design challenges that needs to be addressed for optimal performance and image resolution. Once such challenge is the phase noise/artifact produced due to vibrations generated by gradient coils. The effect was more pronounced while using fast spin echo sequences. In order to eliminate the phase noise, the RF coil has to be isolated from the gradient coil. We developed a cantilever system to isolate the RF coils from gradient coil vibration, but also houses detachable RF coils, modular animal cradle, detachable anesthesia and water supply, tuning/matching and subject movement outside the bore.
Methods

The cantilever system was designed to accommodate the length of 11.1T magnet, which is 2.6 m long. In order to achieve better stability, G-10 fiberglass was used to mount the RF coil and other supporting systems. The long G-10 tube was mounted inside the magnet bore using support from aluminum stand on either ends (See Fig.1) The RF coil is mounted in the center of the cantilever (See Fig.2a), with tuning rods running along the length to be accessed outside (See Fig.2b). Also, water and vacuum disconnects are mounted on the other end of cantilever for easy setup and access (See Fig.2c). The center of the cantilever is machined in a way to mount the modular animal cradle 3D printed using PLA. The animal cradle also houses bite bar, nosecone and ear bars for better animal positioning (See Fig.3).
Results

In the AMRIS Facility, the linear H-1 coil was tested using 11.1T, 120 mm bore magnet interfaced with Varian console. The results before and after using cantilever system are shown. Without cantilever, a linear volume coil and 39mm sphere sample was tested using FSEMS (Fast Spin Echo Multi Slice) sequence, matrix size of 256 x 256 and FOV 20 x 20 mm. The Fig.4 shows imaging phase noise observed because of vibrations induced in the coil. For the same experiment using the cantilever, the phase noise has been eliminated, as shown in Fig.5.
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Fig.1: Cantilever tube supported by           
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Fig.3: 3D printed animal cradle  
centered in the RF coil
Fig.2a: Detachable RF coil, Fig.2b: Tuning /matching rods for outside bore access, Fig.2c: Water and Vacuum disconnects outside bore





Fig.5: Phase noise eliminated while using cantilever system





Fig.4: Phase noise observed without cantilever system








