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I ntroduction

Radio Frequency (RF) field distortions are a reality on high-field MRI systems due to RF field focusing in the human body. In Parallel Transmit (PTx) independent
adjustable transmission paths are used to correct these distortions. However standard SAR measurement methods can no longer be used in PTx [1]. It is shown that
amplitude and phase differences between the transmit channels have significant effects on SAR, especially if it comes to “worst case” scenarios like RF amplifier
failures [2]. A flexible power monitor setup was developed to control the output of any PTx transmit system during scans and to detect any malfunctions in this system.
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The application is written with LabView 8.0 and provides a scope
view of the acquired power (Fig. 2). LabView drivers were
supported to control the power sensor and the multiplexer. Two NI SCXI-1193
modes for power control are provided. Each single channel can be Multiplexer
selected and the power signal of every excitation is plotted on the
scope. The second mode provides a step-by-step switching through
channels 1 to 8. After trigger detection the power of the actual
channel is acquired followed by forcing the switch module to
connect to the next channel. To monitor the power stability during
scans the variance is checked. The means M; of channels power are
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Figure 1 - Schematic of Power Measurement Setup
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(Rohde&Sschwarz, National Instruments). The power
measurements were in a range of 1dBm and 100 ns. Figure 2 - User Interface of the application
Discussion

The limiting factor in this setup is mainly the USB transfer rate. Performance controlling of the application showed that the switching and the read out of the power
sensor takes the most system time and leads to delays. We are further optimizing the response time by modifying the software control of the USB devices. Also usage of
PCI communication is explored. However this setup and the program shows up an easy and flexible solution to control the RF power for PTx systems with a scalable
number of transmit paths. Due to its flexibility, it demonstrates also a development platform for new algorithms.
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