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Najvyznamnejsie publikacie (knihy, ¢lanky, prednasky, spravy a pod.) zhriujuce
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Uplatnenie vysledkov projektu

Aparatura: ,Etalon statického magnetického pola na baze magnetickej rezonancie® bola
realizovana, otestovana, plne funkéna.

Prevadzka na spolupracujucom pracovisku: Slovenska legalna metrolégia, n.o.
Hviezdoslavova 31, 97401 Banska Bystrica

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v slovenskom jazyku
(max. 20 riadkov)

Hlavnym zamerom vyskumu projektu bol navrh progresivnych NMR meracich metod s
vyuzitim najmodernej$ej Skaly systémov (s nizkym magnetickym pofom 0.05, 0.2, Tesla) s
cielom vyvoja a realizacie etalonu statického magnetického pola na baze magnetickej
rezonancie. Tento etaldn bol zakladnym kalibracnym zariadenim na testovanie a kalibraciu
zariadeni, ktoré meraju, i generuju magnetické pole.

Orientacia vyskumu bola na teoreticky a experimentalny vyskum metéd merania a
mapovania statickych magnetickych poli, Standardizovanie meracich protokolov pre ucely
metrologie, mapovanie intenzity vibracii generovanych meracim systémom a modelovanie
ich rozloZenia pre rézne meracie NMR sekvencie, spektralna analyza rusivych signalov,
identifikacia dominantnych kmitoctov a ich vplyvu na presnost a stabilitu magnetického
etalonu.

V roku 2023 rieSitelia zvladli vyslednu konstrukciu etalonu statického magnetického pola s
vyuzitim modifikacie meraca relaxacnych ¢asov Minispec. Boli prispésobené elektrické
obvody meraca a vytvorené programy na realizaciu merania. Vysledné rieSenie vyuziva
vyhrievany permanentny magnet meraca na stabilizaciu magnetického pola. Magneticka
indukcia magnetu sa meria NMR magnetometrom upravenym na tento ucel.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v anglickom jazyku
(max. 20 riadkov)

The main aim of the project research was the design of progressive NMR measurement
methods using the most modern range of systems (low magnetic field 0.05, 0.2, Tesla) with
the aim of developing and implementing a standard of static magnetic field based on
magnetic resonance. This standard was the basic calibration device for testing and
calibrating devices that measure or generate a magnetic field.

The research was oriented on theoretical and experimental research of methods of
measurement and mapping of static magnetic fields, standardization of measurement
protocols for metrology purposes, mapping of vibration intensity generated by the measuring
system and modeling of their distribution for various measuring NMR sequences, spectral
analysis of interference signals, identification of dominant frequencies and their influence on
the accuracy and stability of the magnetic standard.

In 2023, the researchers mastered the resulting construction of the static magnetic field
standard using a modification of the Minispec relaxation time meter. The electrical circuits of
the meter have been adapted and programs have been created to implement the
measurement. The resulting solution uses a heated permanent magnet meter to stabilize
the magnetic field. The magnetic induction of a magnet is measured with an NMR
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magnetometer modified for this purpose.
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