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We present an implementation of Ewald sphere correction that separates the chirality-sensitive component of the signal, enabling both automatic handedness determination and independent validation of 3D reconstructions. Quantum mechanical treatment of scattering places signal contributions on the Ewald sphere and its Friedel mate. In conventional cryo-EM analysis, these contributions are typically merged due to the large radius of the Ewald sphere. Our approach factorizes the signal into inversion-symmetric and inversion-antisymmetric components. Correlations between reconstructions derived from these components provide a reliable metric for handedness determination and reconstruction quality assessment.
This method is robust and can be applied routinely, even at resolutions below the threshold where Ewald sphere curvature begins to impact the signal-to-noise ratio. Our method also provides a complementary validation strategy independent of commonly used statistical measures such as the Fourier Shell Correlation between half-maps.
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