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Introduction SAR estimation is an important topic in high field MRI, since it is directly related to patient safety. To compute the SAR, the electric
fields generated by the RF coil should be estimated. Recent work [1,2,3,4] shows the possibility to partially extract this information from the
magnetic fields (B,"). Here, an improvement of the method employed in [1,2] is demonstrated. The reconstruction of the complex z-component of the
electric fields is done on the basis of a 3D model. The electromagnetic fields can be efficiently expressed in terms of few ad hoc constructed basis
functions. The expansions coefficients are found by fitting the measured data to the model. Numerical simulations and in vivo measurements confirm
the validity of the method for a 2ch 7T transceive birdcage headcoil.

Methods The method employed in [1,2] made use of the explicit relationship between B, , B,” and E. fields when they are projected into the space
of Bessel/Fourier functions. Exploiting this relationship, a fitting procedure could be derived to recover ph(B;") and complex E, from measured
d/=B,"| (the B, map) and d,=ph(B,"B,"), that is, the transceive phase [5]. The central idea there was to introduce the vector potential 4 and exploit
the fact that B=curl 4 assuming that 4=(0,0,4,)" [6]. Since 4 is a solution of the Helmholtz equation [6], it can be efficiently represented as a
Bessel/Fourier functions expansion. Furthermore, it can be shown that also B;" , B,” and E, can be represented by similar expansions, which share
the same coefficients. Generalizing the same idea to 4,#0 and 4,#0 and arbitrary basis functions, we can approximate each component of 4 as
expansion of few basis functions f; (Eq. (1), for small L). Since B=curl 4 and B,"= (B,+1B,)/2 and B, =(B,~iB,)/2, expansions for B,  and B, in
terms of f; can be derived (Eq. 2). These last expressions can be discretized and written in matrix-vector notation (Eq. 3) where F* and F~ are the
encoding matrices and ¢, is the concatenation of the common coefficients vectors ¢y, ¢y and ¢,. Once the generalized model is fitted to the measured
datasets d; and d,, the derived coefficients "¢, can be used to reconstruct B, and B,. The electric fields can be reconstructed from E=curlB/(c+inee,)
[4]. The SAR estimation follows from its definition in Eq. 4.

Materials The new method was tested for a 2ch 7T birdcage headcoil for a human head model. First, full electromagnetic fields were computed with
SEMCAD [7]. From these fields, datasets d; and d, were assembled and used as input for the fitting procedure. Then, data from an in vivo
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Figure 1 The simulated and the | Conclusions The generalized 3D model based on the
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simulation and the measurement. of the E, fields and the local SAR. The model can be o
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Reference Reconstruction fields for a more accurate SAR evaluation. For this - P
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