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[£> How wonderful that we have met with a paradox. Now wre have some hope of making progress.’

- (Niels Bohr)<})
d

~ [e> The shake-and-bake (SnB) direct methods phasing procedure {(Hauptman, 1988[or-ia=be3); DeTitta

- [t al Gr), 1994 [pbr-a=bb1); Weeks i) et al. (), 1994 [5br-id=5b75] ) has provided a significant
improvement over older direct methods phasing procedures based on the tangent formula (Karle &
Hauptman, 19560 :id=bt6] ). In this regard the SnB program can more or less routinely solve crystal
structures that are five to ten times larger than those previously solved by tangent formula methods.
Given this success, there is a great temptation to conclude that the SnB algorithim cannot be
significantly improved over what has already been demonstrated. New findings now raise the
intriguing possibility that there may be more to be learned and gained with regard to increasing the
success rate and range of convergence of the SnB phasing algorithm. ()
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SnB recycling methods can then be used to soly
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structure if that fragment has been correctly pli

[£> SnB is different from tangent formula methods in
space, whereas the tangent formula operates comple

in reciprocal space. Moreover, the phase
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large wariance in the ‘shake-and-bake’ minimized target function «it=
R</fit={&phiv,<inf arrange="stagger'=<b=h=</h=</inf=) can identify large
subsets of phases whose mean phase error is considerably smaller
than the average during unsuccessful phasing trials when the overall
phase error occasionally dips below 75 or 80&deg; Efforts to exploit
this ohservation to promote convergence to the solution, however, are
generally not successful</p=</synopsis=<abs=<p=4A frustrating
observation, based on an <it=R</it=<inf{ arrange="stagger"=min</inf>
variance analysis within the ‘shake and bake’ framework of direct
methods phasing, is described. The variance of =it=R</it=<inf
arrange="stagger =min=/inf= can on occasion identify large subsets of
phases that have a significantly lower mean phase error than the
entire direct methods phase set of otherwise unsuccessful phasing
trials for which the overall phase error occasionally dips below 75 or
80&deg;. This is the first time, other than for a handful of &Sigma;1
phase indications in optimal situations, that <it=a priori=/it= phase
estimates have been attained for large numbers of <it=E</it> values,
prior to solving the structure. Although the <it=a priori</it= variance of
<it=R</it=<Inf arrange="stagger'=min<{inf= is a useful tool for
identifying such phases, the <it=a posteriori</it= phase refinement
shifts indicated by its minimum often prevent a successful
convergence to the solution. Similar efforts to encourage solution
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1894=<hbr id="bb15"=) has provided a significant improvement owver
older direct methods phasing procedures based on the tangent formula
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