
with 2x Intel Xeon E560, 2.4 GHz pro ces sors (8 real
cores). We wanted to know what ever the uti li za tion of hy -
per-thread ing and vir tual 16 pro ces sors can give any ben e -
fit. The speed tests were done for the methylergometrin
maleate struc ture.  Re sults are sum ma rized in Tab. 2.

The use of op ti mized SA pa ram e ters can clearly make a
dif fer ence be tween find ing a so lu tion or  not find ing so lu -
tion at all, es pe cially for high DOF struc tures. The use of
Mo gul bias looks a bit prob lem atic - for non usual struc -
tures with atyp i cal ge om e try (ixazomib with bo ron atom) it
can give less ben e fit than for com mon mol e cules. The time

re quired for so lu tion is re duced pro por tion ally to num ber
of true CPU used for cal cu la tion. The use of vir tual hy -
per-thread ing CPU gives no ben e fit and slow-down the cal -
cu la tions. For methylergometrin maleate the com bi na tion
of op ti mized SA pa ram e ters, Mo gul bias used and par al lel
pro cess ing on 8 CPU give up to 47x speed up in com par i -
son to stan dard cal cu la tion setup.

1. E. A. Kabova, PhD the sis, Uni ver sity of Read ing, 2016.

This work was sup ported by the Czech Sci ence Foun da tion
(GA ÈR) pro ject, Grant No. 16-10035S.
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NEW DEVELOPMENTS IN MICROFOCUS SOURCES FOR X-RAY DIFFRACTOMETRY

Andreas Stricker, Jörg Wiesmann, Jürgen Graf, Frank Hertlein, Jenss Schmidt-May, Carsten 
Michaelsen

Incoatec GmbH, Max-Planck-Str. 2, 21502 Geesthacht, Ger many

Many ap pli ca tions in the field of X-ray ana lyt ics re quire an
X-ray beam with high flux den sity at the sam ple po si tion.
Ex am ples for these ap pli ca tions are sin gle crys tal dif frac -
tion, small an gle scat ter ing or microdiffraction to name but
a few. The ideal source for diffractometry com bines a de -
vice, that pro duces a microfocus X-ray beam of a size of
be low 50 µm, with a per fectly shaped high-re flec tivity
X-ray op tics like multilayer mir rors, that are able to fo cus
or collimate the beam to the sam ple or de tec tor po si tion. 
In this con tri bu tion we will be pre sent ing  the lat est de vel -
op ments of this kind of so lu tion. Our fam ily of air-cooled

Incoatec Microfocus Sources de liver collimated beams
with a di ver gence of be low 0.5 mrad or fo cused beams with 
sizes down to about 100 µm with a flux of up to 5x108 ph/s.
Most of these sources are in te grated in stan dard in stru -
ments. More and more they are also suc cess fully in te grated 
in cus tom ized set ups for in-situ mea sure ments of crys tal
and thin film growth.

We will be show ing some ex am ples in the field of
X-ray diffractometry and SAXS, that were not long ago
only pos si ble with syn chro tron or ro tat ing an ode sources.
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Exe cu ti on methods
1 CPU core

from 
DASH GUI

1 CPU core
from

MDASH

2 CPU core
from

MDASH

4 CPU core 
from

MDASH

8 CPU core
from

MDASH

12 CPU core
from

MDASH

16 CPU core 
from

MDASH

Time requi red to
find 1 cor rect 
so lu ti on/sec

1113 1144 470 240 108 116 126

Ta ble 2. Speed up of cal cu la tion as de pend ent on ex e cu tion methods
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EXPERIENCE WITH POWDER X-RAY DIFFRACTOMETER BRUKER D8 ADVANCE:
AUTOMATIC DIVERGENCE SLIT, VARIABLE COUNTING TIME DATA COLLECTION

M. Èurda, F. Laufek

Czech Geo log i cal Sur vey, Geologická 6, 152 00 Prague 5, Czech Re pub lic
michal.curda@ge ol ogy.cz

The im por tance of care ful sam ple prep a ra tion and data col -
lec tion in pow der X-ray dif frac tion stud ies have been de -
scribed on sev eral pre vi ous oc ca sions. Lab o ra tory
in stru ments nor mally have fa voured con fig u ra tion which is 
used for a wide range of ex per i ments. In many lab o ra to ries, 
cus tom and/or time pres sure, rather than a con sid ered ap -
proach, of ten de ter mine the data col lec tion strat egy [1]. Be -
fore col lec tion of pow der dif frac tion pat tern, it is a good
idea to know what in for ma tion you might get out of it and
con sider the ap pro pri ate data col lec tion strat egy. Pa ram e -
ters which can be con sid ered in clude an gu lar range, step
size, count ing time, wave length etc. For ex am ple, the qual -
i ta tive phase iden ti fi ca tion gen er ally re quires only rel a -

tively small 2q range con tain ing the stron gest re flec tions of 
the sam ple, the mean ing ful Rietveld re fine ment (i.e. for the 
pur pose of quan ti ta tive phase anal y sis) re quires high qual -
ity data mea sured to small d val ues [2]. In this pre sen ta tion, 
two tech niques which can im prove the data qual ity in
Bragg-Brentano ge om e try, will be pre sented. The con ven -
tional Bruker D8 Ad vance diffractometer with the CuKá
tube and the Lynx Eye XE de tec tor was used for the data
col lec tion.  

The ap pli ca tion of the au to matic di ver gence slit (ADS)
(also called Theta com pen sat ing slit) en sures that the ir ra -
di ated sam ple length is kept equal over a mea sured range of 

2q. This in turn leads to higher dif fracted in ten si ties in mid -

dle and higher area of 2q. As is shown in Fig. 1, this is the
main ad van tage of ADS slit in com par i son to the tra di tional 
fixed di ver gence slit (FDS). More over, the ap pli ca tion of
au to matic di ver gence slit may pre vent the un de sired ef fect
of beam over flow at low dif frac tion an gles, which may oc -
cur when large fixed di verge slit (typ i cally 1° or larger) is
used. 

The dif fracted in ten sity in con ven tional X-ray dif frac -
tion pat terns de crease with the in creased dif frac tion an gle.
The main phys i cal fac tors which cause this vari a tion in -
clude the drop atomic scat ter ing fac tors, ther mal vi bra tions
and the Lo rentz-polar is ation fac tor. Vari able count ing time
data col lec tion strat egy (VCT) may sig nif i cantly im prove
the sta tis tic qual ity of data at the middle and high
diffraction angles. 

1. R. D. Hill & I. C. Madsen, in Struc ture De ter mi na tion from 
Pow der Dif frac tion Data, ed ited by W. I. F. Da vid, K.
Shankland, L. B. McCusker & Ch. Baerlocher (Ox ford
Uni ver sity press), 2002, pp. 98-117.

2. J. K. Cockcroft & A. N. Fitch, in Pow der Dif frac tion The -
ory and Prac tice, ed ited by R. E. Dinnebier & S. J. L.
Billinge (Cam bridge: The Royal So ci ety of Chem is try),
2008, pp. 20-57.
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Fig ure 1. Com par i son of dif frac tion pat terns of LaB6 col lected with au to matic and fixed di ver gence slits.


