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LARMOR-PRECESSZIO:
precesszio magneses mez0 hatasara

giromagneses objektum

p=ydl 1 | B

x| = |1l - |B| - sin6 = |p x B|



LARMOR-PRECESSZIO:
precesszio magneses mez0 hatasara

giromagneses objektum

[t/ = || - [B] - sin6 = ju x B A = TAt



LARMOR-PRECESSZIO:
precesszi0 magneses mez0 hatasara
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Magneses rezonancia

1944 Jevgenyij K. ZavojszKij :

magneses rezonancia elektronokon — ESR (=EPR)

1945 Felix Bloch, Edward M. Purcell:

magneses rezonancia protonokon — NMR
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Zeeman-felhasadas
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Stern — Gerlach kisérlet

klasszikusan varhato eriistatomok
tenyleges megfigyeles
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Zeeman-felhasadas

Mg = + 1/2

AE=E4+q/2-Eq/2 =h-v

Mg = - 1/2

—
BO =0 BO Z0 magneses mezo



ELEKTRON SPIN REZONANCIA (ESR)

vagy

ELEKTRON PARAMAGNESES REZONANCIA (EPR)
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ESR — spektrum hiperfinom felhasadassal (I=1)
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ESR — spektrum hiperfinom felhasadassal
(negy darab ekvivalens [=1/2 mag hatéasara)










ESR-jel
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ESR-jel

Fluorozott trifenil-piril
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spinjelzd (anizotrop) ESR-spektruma
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spinjelzd (TEMPO) — hOmersekletfligges

ESR-jel
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NUCLEAR MAGNETIC RESONANCE (NMR)

(MAG MAGNESES REZONANCIA)
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13C
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NMR Nobel-dijak

1952, fizika: Felix Bloch

els6 NMR keészulek

MRI kifejlesztése és orvosi alkalmazasa

. Edward Mills Purcell
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computer
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powerful magnetic field
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radio frequency generation

NMR spectrum




kémiai eltolodas
(diamagneses arny¢kolas)
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Methylens Methyl triplet
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Fourier-tanszformacids, FT-NMR
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Spin-echo (Hahn)
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2D NMR
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co-ordination of the curves with
back-projection calculations




CITROM

elvagas elott (NMR)

E. R. Andrew, Philosophical Transactions of the Royal Society of London, B 289, 471-481 (1980)
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during pulse in: during pulse out:
P\ lavel selecting frequency codad
|

gradient gradient

after phase
‘r adjustment:
phasa coded MR of a normal brain
ares gradiant The central white
A A — p  areas represent the
g5y fluid-filled ventricles.
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MAGNETIC RESONANCE IMAGING (MRI)

NMR COMPUTER TOMOGRAFIA
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agytumor

MRI Brain Images
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fehér teruletek: lateral view
herpes encephalitis :

(virusos agyveldgyulladas)

fehér foltok:
szkler6zis multiplex




funkcionalis MRI (fMRI)

(pl. hemoglobin: paramagneses; hemoglobin + oxigén: diamagneses)
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