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WHAT’S THE MATTER BETWEEN NEUTRONS AND MATTER?

Prfemysl Beran

Nuclear Physics Institute of the CAS, v.v.i., Rez near Prague, Czech Republic

Neutron diffraction and in general neutron scattering tech-
niques are linked with the necessity of usage of the limited
number of neutron sources. Event with this disadvantage
the neutron diffraction techniques showed their importance
in the research of different kind from biology to the mate-
rial science.

Summarization of the advantages of the neutron dif-
fraction techniques brings the overall picture of research
fields that can profit from them. The important comple-
mentarity of X-ray and neutron powder diffraction tech-
nique will be demonstrated on real examples when
neutrons are indispensable to solve a structural problem de-
spite difficulties connected with arranging for a neutron ex-
periment.

The main field where neutron diffraction plays an indis-
pensable role is a determination of the magnetic structure
of materials. Examples of solved interesting magnetic
structures will be given together with a general introduc-
tion to the identification of the magnetic contribution.

L25

An overview of neutron sources within Europe avail-
able for Czech users will be presented. Their limited num-
ber has been decreasing. Nevertheless, users can take
advantage of the local neutron source LVR-15 in Rez (re-
search reactor operated by CV Rez) at which Neutron
Physics Laboratory of the CANAM infrastructure
(http://canam.ujf.cas.cz/) provides open access to its neu-
tron diffractometers to academic users. Special attention
will also be paid to the new neutron spallation source ESS
(https://europeanspallationsource.se/) which is presently
being built in Lund, Sweden.

*He is widely used as a converting medium in neutron
detectors for its high neutron cross-section. In the past sev-
eral years there is a shortage of the amount of 3He available
for scientific purposes and the price increase. Due to this
fact, new neutron detecting strategies were developed and
attracted much of the interest. Short overview in the new
neutron detectors will be presented to show the latest possi-
bilities in this field.

Statistical Investigation gf Melting and Growth of Crystals
STATISTICKE SLEDOVANI TANi A RUSTU KRYSTALU
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Procesy doprovazejici krystalizaci a tani vody v bunéénych
kulturach vyznamné ovliviiuji pravdépodobnost preziti
bun¢k po zamrazeni a rozmrazeni. K ochrané bunék, zvy-
Seni pravdépodobnosti jejich pieziti a snizeni pravdépo-
dobnosti poskozeni jejich genetické vybavy se uziva tzv.
kryoprotektantu. Jako soucdst popisu mechanismu
pusobeni kryoprotektantu byl studovan jejich vliv na statis-
tiku velikosti krystalu vody a zptisob jejich tani.

Velikosti krystalu vody v kryoprotektantnich roztokach
jsou vzdy v fadu mikrond a znemoznuji tedy stanoveni
jejich velikosti pomoci profilové analyzy jednak kvuli
nedostateénému rozliSeni difraktometru, jednak kvuli
Spatné statistice (difraktuje vzdy maximalné jeden ¢&i
nékolik krystal). ZvétSovani rozliSeni vede k dalsimu
zhorSovani statistiky. Proto byla zvolena metoda statis-

tického vyhodnoceni sumarniho difrakéniho signalu v riiz-
nych orientacich vzorku. Z naéitanych histogramt pozoro-
vanych intenzit bylo dekonvoluovano teoretickeé statistické
rozlozeni podilu krystalitd v zavislosti na jejich objemu.
Predpokladem je platnost kinematické teorie difrakce.

Vysledky umoznily vzajemné porovnat statistické
rozlozeni velikosti krystalitd pfi pouziti riznych kryo-
protektantnich latek a jejich riznych koncentraci. Zaroven
umoznily odhalit pfipadné dalsi procesy probihajici pii
rozmrazovani (rekrystalizace a rast) sledovanim redistri-
buce difraktovanych intenzit. Nevyhodou metody je ne-
existence absolutni $kaly, tzn. Ze nelze stanovit skute¢nou
velikost krystali v jednotlivych vzorcich, pouze je lze
vzajemné srovnavat.
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