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Magnetische Resonanz-Spektroskopie
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Die Ortsinformation, von woher ein Signal

Kemresonanzspektrum stammt, wird Gber die bekannte Ortsabhangigkeit
des B-Feldes kodiert, welche in die Resonanz-
frequenz eingeht.

von Hugo Keller




Magnetische Resonanz-Tomographie

Aufnahme einer
Projektion im
Feldgradienten

Signalstarke

Selektive Frequenz

A.nregung- Die verschiedenen Schnitte und Projektionen

einer Schicht ) . S .
werden im Computer zu einem drei-dimensionalen
Bild zusammengefiigt, woraus man dann Schnitte
in beliebigen Richtungen generieren kann.
(altgriechisch ‘tome’ bedeutet Schnitt)

von Hugo Keller




Aufbau einer MRT-Anlage

Spule fir das magnetische
Wechselfeld (Sende- und Spulen fir das
Empfangsspulen) statische Feld

Sender |

Computer

Empféanger

\
Analog-

Digital-
Konverter

Spulen fur das Gradientenfeld

von Hugo Keller



Gradients X, Y, Z

y-axis gradient
(yellow coils)

x-axis gradient
(blue coils)

z-axis gradient
(green coils)
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Relaxation time of hydrogen nuclear spins in an see .
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- Tissue Healthy With tumour
Breast 037 108 Skeletal muscle 79
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Electrostatic force (only with
like charged particles)

Separation dista:ce /[jif C——O’*"\L )‘\'\EJ( (ﬁg C—+ 0—6 —H\[_
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Strong nuclear force

The force between protons

Repulsive force

This graph shows the combined effect of the strong
force and electromagnetic force between protons.

20

10

Force/ kN : A

9 \ 1 3 4 5  Separation fm

Protons are trapped at separations
of approximately 1 to 2 fm.

Large nuclei contain many protons and they are
too far apart for the strong nuclear force to
overcome the electromagnetic force. Lots of
neutrons are need to “glue” them together.

Attractive force Large nuclei can still fall apart much more easily.




U 4 . - pohm"\d Aty of a fro’[‘mf\

i1 Le AU & Jiven  radius

lf : ‘Hrior‘ DN kél—

\—\O%QZ i

X ’ (i QY‘ So' f/V\&}frx'Q A Yﬂr\o{’d’\ ax)or'éﬂ(.[l]fy

@ | q/ Y\v\d\ohl) t'l“ heeds U\ov\jz\
(h\gr?!7 ‘{’0 5V€_f'C_IOmQ 'H\(
[aqrr'.\er) ﬁ\tr\ |f‘ Cam be +rq/p)44
f-r\ H~Q }ﬂé“_‘(/\%\'ﬂ/ e / / ;

fotal chegh o £ stk in the fo’l'ufifal}

praton not, ensmsh e, fi cseape

s q)ale /’)l/\(,/fD

GZI‘ W\C(’c;-Sjv_LL/Q/ %thhh«m m&c/\qh,'g
/r_fs ‘fig }9%1‘014 ‘/“L\nrlxe/ amL

i N W—/// Since [t has Chohy)

€_/\e,r517 15 ek, st al,\‘f‘_(“,{l #e N‘L/qu

w\sz’quv/ /'W\p\eﬂ(mft//?

0Xcq Vgs ﬁ\p nicltu 's.




Co e et
e r]\‘.’,l/k‘{\fm a-
Captinre d by q NUc e, Qgﬁ\h

—]/:e r\ncﬁems Uoagil R H\Uth_ i . ’””Q

a I ‘*b IA/I’/{ dﬂ’)”v
V\l/\(/lf,MS yfm,!f
bb‘H\ 'ﬂf& /‘V\com)preSs,'y{ 0\)\/{ /\qv<

\b hnitorra  densit
held h;ﬁm helA Gogether by suface

é‘q The nuc e Lorce N Sion

O{WO)’ Can L(MIQ /'r\"’ﬁ S‘h\a//ﬁr
/’f‘ofs




Tixf_ {/bb\l —U\QKQW g(: q Y\b\(_/emj /Ig "7\3 fl/m\a-ﬁ
ﬂ\q I([f\t{’;g Lhermy | }ﬂojter\”id nersyy e \"}\& (dhrhthmb
(V\l«c’unfj, ﬂ;c }MJFU\’H«' %%7 LS ’\&jaﬁ/e and

fhan fe  Kinehie thegy 5o The  fita |
' V\fjcﬂL\V"‘
{7\7{/ QAQ@TL o HjL}\{ ,‘v\Jn‘v\'o{w/ cﬁ}ﬁtﬂfg

<V\\/\(/f<)h5) s (arpe— A O bt ol e

o Ssembled nuclens . ﬁ\e "{"‘EQ“”C—{ [T dix to

H\Q Mnok;{\ﬂ U\uy‘7 J\C _U:\t }’\V\C_/‘CVIS_

Nnclea = %(VV\PC:? + I\/(th? o V)’\Q/L

\a;f\d;l\j eherjy yy\f._ mass "gfff;t—()r\ yy\qq\s ‘F'H\
M. . Mass G R ipos assembled l\vxf/u,;_

TI\C bilm(;'\j it y9y )\S q[06h+ (?o Jg #\c mas S
X MWV’ = M o ( ?D
| . 1) MY




