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A close relationship between Lausanne and Geneva 
crystallographers 

Lausanne-
Geneva connection

 ~60 km connection



David Templeton’s
series of lectures 
in the University of 
Lausanne and EPFL 
(1982) on 
anomalous
scattering
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TROISIEME CYCLE DE LA PHYSIOUE
EN SUISSE ROMANDE

ANOrlALOUS X-RAY SCATTER I NG

PROFESSOR D, H, TBV1PLETON

(Lawrence Berkeley Laboratory, and
Department of Chemistry, )
University of California

BerkeleyrCA.
u.s.A.

Semestre d'hiver 1982
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Rogers contribution
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Flack’s idea on the enantiomorph polarity parameter 
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Flack’s idea on the enantiomorph polarity parameter 
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Roger’s η parameter 

Flack’s x parameter 



Flack’s idea on the enantiomorph polarity parameter 
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Highlights

• Important contributor to the XRAY72 system of crystallographic 
software

• Author of the famous CAMEL JOCKEY WITH THREE HUMPS 
absorption correction software

• Refinement algorithm for absolute structure determination
– Flack’s parameter (1983)
– Fuitfull collaboration with Gérald (Kiki) Bernadinelli (e.g. Acta Cryst. 

A55, 1999)
• Least-squares restraints for origin fixing in polar space groups 

(Acta Cryst. 1988)
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Highlights 2

• Statistical descriptors in crystallography published by an ad hoc 
IUCr subcommittee 
– Report 1 (1989)
– Report 2 (1995)

• Intensity statistics of Friedel pairs (Shmueli & Flack, 2009)
• Louis Pasteur study (Acta Cryst. A, 2009)
• Merohedral twin interpretation with command lines for SHELXL 

(Flack & Wörle, 2013)
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Other activities linked to Crystallography

• Secretary of the Swiss crystallography society (1981-1990)
– Introduced the periodic bulletin of the society
– Principal organizer in Geneva of annual meetings of Crystallography

• Howard interest in the new Internet technology was fondamental 
to organize what is probably the first conference where abstracts 
were submitted directly online ! (Aperiodic 1994 in Les 
Diablerets, Switzerland, organized by the Institue of 
crystallography at UNIL Lausanne under the responsibility of the 
IUCr aperiodic committee)
– WWW was developed at CERN (Geneva). In 1993, only 200 sites 

were connected
– NCSA Mosaic was created in 1993
– Netscape in 1994    
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The Zurich school of crystallography 
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Hexahelicene
B. S. Green & M. Knossow (1981) Science 214, 795-797.

From racemic solution From enantiopure solution

Twinned by inversion vs racemic crystal structure

Crystal composed of enantiopure domains twinned by inversion 

Single crystal of racemic crystal structure
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X-ray diffraction from 
non-centrosymmetric single crystals

¾ The X-ray diffraction pattern of a centrosymmetric 
crystal is centrosymmetric.

¾What is the symmetry of the X-ray diffraction pattern 
of a non-centrosymmetric crystal?
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0kl layer of a Ru complex, P21, MoKα
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Modelling non-centrosymmetric crystal structures

The macroscopic crystal C is treated as an oriented mixture in 
variable proportion of a crystal structure X and its inverted 
structure⎯X. The model is a crystal twinned by inversion.

X ⎯X X ⎯X X

C =  (1 - x) X +  x⎯X 

Modelling non-centrosymmetric crystal structures

C =  (1 - x) X +  x⎯X 

(1 - x) is the mole fraction of the crystal structure X
x is the mole fraction of the inverted crystal structure ⎯X

X is the crystal-structure model as represented by the set of 
atomic coordinates, cell dimensions and space group.

x = 0  means the sample C has the crystal structure X,
x = 1  means the sample C has the inverted crystal structure⎯X,
x = 0.3  means the sample C is an oriented mixture consisting of

70% of the crystal structure X and 30% of the inverted
crystal structure ⎯X.

Modelling non-centrosymmetric crystal structures

C =  (1 - x) X +  x⎯X 

x is treated as a variable whose value is to be determined  in the 
least-squares analysis of the diffraction data.

Obtaining a value for x is known as absolute-structure
determination.

x is known as the Flack (1983) parameter.
On Enantiomorph-Polarity Estimation. Flack H. D. (1983). Acta Cryst. A39, 876-881. 

Absolute configuration and absolute structure

Absolute configuration: The spatial arrangement of the atoms 
of a physically-identified chiral molecular entity (or group) 
and its stereochemical description (e.g. R or S, P or M, D or 
L, etc).

Absolute structure: The spatial arrangement of the atoms of a 
physically-identified non-centrosymmetric crystal and its 
description by way of unit-cell dimensions, space group and 
representative coordinates of all atoms.

Interpretation of numerical values of
Flack's parameter x(u)

x = 0  means the sample C has the crystal structure X,
x = 1  means the sample C has the inverted crystal structure⎯X,
x = 0.8  means the sample C is an oriented mixture consisting of

20% of the crystal structure X and 80% of the inverted
crystal structure ⎯X.

Using an inverted model,   x' =  1 – x.

So if x > 0.5 invert the model to obtain a value of x < 0.5.
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Good analysis – wrong structure

space group: Fdd2     R = wR = 4.0%     x = 0.21(2)
bond distances/angles OK apart from 2.189Å Cl – C (ortho-phenyl)

This might be due to an agostic proton near Au P Cl

On a difference electron-density map, a peak of 1.06 eÅ-3 is present 
on the opposite side of the Au from the Cl.

Good analysis – wrong structure

On a difference electron-density map, a peak of 1.06 eÅ-3 is present 
on the opposite side of the Au from the Cl.

On removing the initial Cl and putting a Cl in the second position:

R = 2.5%             wR = 2.0%        x = -0.01(1)
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La Coupe du Roi
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A few more pictures from Howard’s social and family 
activities  
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IUCr 1975 
Amsterdam

with Dieter 
Schwarzenbach
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