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1. Introduction
Among macromolecular structures solved using experimental phasing techniques, the number of structures solved via the SAD method has increased sharply over the last couple of years, Figure 1. The fraction of structures solved via the MAD method has been reasonably stable over the last couple of years, whereas classic (M/S)IR(AS) phasing techniques has been loosing popularity. The apparent shift from phasing using (M/S)IR(AS) methods to the SAD method can be ascribed to the continuing developments in data acquisition hard- and software (XXXX,XXXX), as well as novel developments in substructure solution and phasing methods (XXXX). Especially the availability of tuneable Xray sources allow the crystallographer to collect high quality SAD datasets on a derivative that, without the availability of tuneable Xray sources, could only be used as a derivative in a (M/S)IR(AS) setup. Furthermore, straightforward derivatisation methods, such as quick halide soaks (XXX, XXX), have made the SAD method a potent tool in structural genomics pipelines (XXXX, XXXX). The main benefit of the SAD method over classic (M/S)IR(AS) methods is that non-isomorphism issues are (to a certain extend) avoided. To a certain extend, the same argument goes for the phasing via the MAD method if radiation damage becomes a bottleneck (XXXX).
The purpose of this paper is to provide the reader with an historical overview of the SAD method, as well as to give insight in more recent techniques. + bla bla bla.
The remainder of this paper is organised as follows. First, the origin of the presence of anomalous differences will be explained, after which the Pepinsky and Okaya and Ramachandran and Raman phasing techniques will be explained.

2. The basics

The scattering factor of an element is usually written as 
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     Eq. 1
Where 
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 are the dispersive and anomalous correction factors, respectively. The values 
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 are wavelength dependent, and change rapidly around the absorption edges of the element in question. Note that 
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, the form factor without dispersive or anomalous corrections, depends on 
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 do not. Although large values 
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3. The early days

3.1. Substructure solution
3.2. Phasing

4. Modern methods

4.1. Substructure solution

4.2. Phasing

4.3. Density modification
The SAD method, utilising anomalous differences for substructure solution and phase determination, has emerged for the first time in the literature in 1956.   

Some blabla regarding the history of macromolecular structure solution.

The remainder of this review is structured in such a way that it tries to follow the individual steps taken by 

5. A geometrical outline
Standard geometrical outline of SAD data/phasing as well as an algebraic one.

6. Data collection

General remarks regarding SAD data collection strategy and choices of wavelength 

7. Substructure Solution

Finding sites: Patterson Methods, Real/Reciprocal space methods

Why does it work: Analyse distribution of FA values in terms of map correlation.

8. Phasing and Phase improvement

Phasing

Refinement techniques; least squares/maximum likelihood; Ramachandran rule

8.1. Choice of Hand

Rules for changing the hand of the sites (enantiomorphic and special spacegroups)
9. Special problems and opportunities
9.1. Atoms in weird places 
- Apparent centrosymmetry of heavy atom sites and results on phasing

- Atoms on special positions

9.2. Twinning
Effect of twinning on deltaF values and phasing

9.3. Radiation damage

Effects of radiation damage on sites

9.4. The 0.5 wavelength method
Weak MAD data turned into 2W SAD data
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Figure 1 For those structures solved using experimental methods, phasing via the SAD method has seen a sharp rise in popularity, most likely to the cost of (S/M)IR(AS) methods.
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