T139508

ltﬁlﬁﬁﬂﬁwq‘mﬂ%ﬁw Nuclear Magnetic Resonance (NMR) LY Magnetn. Resonamce
Imaging (MRI) msf'm'JmﬁfnLﬁua'uaq?ru‘luuﬁmﬁﬂﬂq"’luszﬁ'n'lﬂlﬁu 0.1 uag 20 ppm AWML
wimanf gdmduaivinfiafeiulumndnfidnd iminodovouusu munmirdnnen
mstiunradanuainauelaiifivansdomsfom MRI veamsfednnaluy auwulmén
AT animEnnnuiy tasafl 6 em Friitauivdn 7.5 om Wmuevainisiie Aoy
avnaimanuuiouial 15 om i’ﬂmnqﬁﬁqnmﬁ:ﬂﬁq\'?'mu'm5n'lﬁﬁﬂ‘numj1muaa{j1u
sdudandt 50 ppm lumsiidesirmnusimanenanoadieds NMR 5914a$1e RE Probe
$u e 18 Taan

asUfummuuiminld 2 33 fio 14 passive shim F1¥indnaumauiinsatveudily
6.5 cm $AOAIUNDN 7.5 cm LA M 3 mm MNARULNTIT M AnT Aot U
mAnnIMaumanT i Wi imevssmuiminluusnefieurituniduTag
franasInTzamaNR 2000 ppm maedin 500 ppm nsiumnuUiHAnTas1$ M UMY
Wrariiausiiy luszdumih uad hidvame dmiumsfnum MRI

msiSumnuuiminazdeald acive shim Saldvanani i s g udazge
I rwmnaimdeluaunuudsiou B.xx, By, B, oz B «xz,B «y, B, x(y -z,
B a(x*—2?) UBE B, « (227 —y? —x*) wamstFuudsmuuaivinlaslidraunumansauiy
shim coils WUI1 THHIY 1.5 cm ATMIUIAY y anuasiuayevesmuimEnat ARy
TAoM1aRAININTLAL 800 ppm GlUsERY 50 ppm dmluuuIuAu x lus2a 1.5 em AW
afnaueiuaIndsedy 1400 ppm (Husedy 200 ppm e lsAMumIILTIMEna el

(AN 50 ppm VUTZUIY 2 = 0 T3 x 191AY -1.5 G2 0 em tae y AV 081 1.5

A magnet for Nuclear Magnetic Resonance (NMR) and Magnetic Resonance Imaging (MRI)
work requires field homogeneity of at least 0.1 and 20 ppm, respectively. The magnet under study
was built in-house at the Department of Physics, Khon Kaen University. The uncorrected fietd is not
homogeneous enough for large sample MRI work. The magnet has two parallel pole faces at 6.0 em
apart and 7.5 cm radius. The aim of this study was to shim the magnetic field to a below 50 ppm
within a central region of 1.5 ¢m radius. It was necessary to measure the field accurately using NMR
method and a small RF probe was built fer this purpose.

Two methods of magnetic field shimming were used. One was passive shimming using 2 soft
iron rings with inner radius 6.5 cm, outer radius 7.5 cm and 0.3. cm thickness. The rings were placed
on the two pole faces. Field homogeneity was found to be improved from 2000 ppm in the region of
interest to 500 ppm with this passive shim. The homogeneity was still not sufficient for MRI.

Fine shimming was done by active shimming, for which § sets of shim coils were built, each
set to give different field variation suchas B_ocx, B, y, B, «z, B, cxz, B, x yz, B, « (y* —-2?),
B, «(x*—z*) and B, «(2z° - y* —x*}. It was found that the field homogeneity in the region within
+ 1.5 ¢m along the y - axis improved from 800 ppm to 50 ppm with iron rings and shim coils. Along
the x - axis within + 1.5 cm the improvement was only from 1400 ppm to 200 ppm. However, field
homogeneity bellow 50 ppm was obtained in the z = 0 plane in the region bound by x=-1.5t0o 6 cm

and y=0to .5 cm.





