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Patterson-function Direct Methods (DM) solve the modulus function M (a Patterson-type 
function) automatically as a function of the structure factor phases (Φ) provided that data reach 
atomic resolution. Phase refinement is achieved by maximizing the so-called SM sum function 
which measures the coincidence between the experimental origin-free modulus function and 
the calculated one in terms of the ρ(Φ)2  density function. The resulting improved tangent 
formula used actively strong and weak amplitudes without needing cumbersome weighting 
schemes and was implemented in the XLENSR software [1]. In comparison with other existing 
direct methods approaches working in reciprocal space, SM represented a philosophy change. 
Later on, Fourier transforms were introduced in its calculation giving rise to the full-symmetry 
SM–FFT phasing algorithm [2].  A variant of it proved very effective for solving (both inorganic 
and organic) crystal structures from powder diffraction data [3] provided that overlapped 
intensities are previously clustered e.g. by means of the Dajust software [4]. Closely related to 
SM–FFT is the simpler δ-recycling algorithm [5]. It is especially robust (regarding data 
completeness and accuracy) and has successfully been applied to 3D electron diffraction data 
[6] and to synchrotron through-the-substrate microdiffraction data [7] (extracted with the 
D2dplot software [8]). Recently, the possibility of improving SM-FFT by replacement of ρ(Φ)2 by 
the |ρ(Φ)| function has been investigated. The corresponding test calculations indicate that this 
modification is highly successful [9].   
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