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MEG

SQUID

Head surface

ectrode —>EEG

28 1 Relationship between EEG and MEG. Intra—
cellular current is the source of MEG, and extra—
cellular feedback current is the source of EEG
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& 2 Comparison of spatial and temporal resolution
of various brain imaging tools
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Magnetically shielded room RF shielding
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38l 3 Schematic diagram of MEG measurement system
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2.1 SQUID X741

SQUID= A =AE A2tE A2 L22ZA Q1
F7F Mgt A A7 S Y 943 ges
7M1 MEG 4135 £3317] 9siA= sQuiDrt o
FAoltt, 19 33 Z2 YEE MEG A5E H&3
ok SQUIDE 2HEAZE AZtHed, 2AEAHZ 1
AER Y Aol 7tejAd HAEZ o AHAR
7t fEEE, o] ARE JdP¥IFYL Edlo] Ao
A&0 2 Mt SQUIDE 24L& HE odE, A
Y o8 FAE=Y, SQUID E9- zH9 a7
0.1~0.2 mm FEo|BZ 27| HE FES Fo|7]
Akl 2 49} Zo] HEIYL Al AR
° 2 A7|AE HR|FI

SQUID HE&F Y9 Z/HZ2E AFAES JH
= A o7 A7REE 2A ] 93 1)
Al(gradiometer)7} =gl Ap7|xpH Ao Aso]

0

Input_coil

% Magnetic field

€
Pickup coil

Screening current

SQUID

<Magnetic flux transformer>

12 4 Measurement principle of MEG signal. Brain mag—
netic field detected by the pickup coil generates
screening current which is transformed into flux
and coupled into SQUID. By using a special
control circuit, voltage signal can be measured
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SQUID array

Liquid He vessel

Vacuum vessel

(b)
13 5 Structure of helmet sensor array. (a} Inside view

of fabricated sensor helmet, and (b) assembled
structure of dewar and sensor helmet
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12

HeE2

{a) (b)
gl 6 Methods of reducing environmental magnetic
noises. (a) Magnetically shielded room and (b)
gradiometer pickup coil
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8 7 A photograph of an MEG system developed at
KRISS
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Stimulus

Evoked
signal

Stimulus onset Time

(b}

718 8 Measurement of evoked response. {a) Stimuli-
are applied to the subject, and (b} evoked res—
ponse signal is measured for each stimulus. The
measured signal is time—locked with the stimulus
onset (hatched box on the fime axis)
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(b)
J8l 9 Measurement of evoked responses. {a) Signals of single trial, and (b) averaged signais. Single trial
measurement contains lots of noise, and averaging improves signal—to—noise ratios



J& 10 MEG signal processing. (a) Overlapped signals
of the whole channels, (b} and (c) isofield
centour mappings
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18 11 Process of inverse problem. Calculated field
distribution and measured field distribution are
compared, and their difference becomes mini—
mum by changing the parameters of current
source
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1% 12 Coregistration of MEG source position on the
subject's MRI
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A MEG A28 FA 58 4+ e ¥
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Zrol W3- ZAsho] S-2-8hAQ) A et P —}—‘101
Ao gt Ardnt: HiEgch9,10], §
AFES OEE AR AASL BESHATL *}
29 °lF& %’%ﬁ‘}EE 3= picture naming A2
Toll A L. Eeztole) ALINE AT Wk 22 nam-
inge]l #o}e], «X}ZL& A2+ (50-300 ms), Brocea
o] dFd}= Rolandic fissure 2(300~500 ms)
Rolandic fissure®} Sylvian fissure’} T8l 2
frontotemporal % E(300-800 ms), XA $== Oﬂ
Sgshs 4 H(800-1500 ms)2] 22 FAJ3pg ol
A SAoH,
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s6 ¥ 2009. 4.7513?%6_}5411 #2738 A45

010[7t ‘ HEHM LigE H2uch: P4

e

—

Ao - gH2R

siolet : ouj2R

H »

——
MEG measurement

e
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& 13 Measurement of language processing response.
Correct, syntactically incorrect and semanti~
cally incorrect sentences were applied in ran—
dom interval to the subject. MEG measure—
ment staris at the onset of the last sentences

7} A71EE St 4 S U oEE A=
SEFI AL FEo| AFEE AlFA MEG 54
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TOE AT

a9 l4e AR H AAE &4 MRIO| &
At Aag A, oule o ofFt whg-2 Pz -4
olyf, EHLF HPO A= o7
tHi2), ol BiA eRE Asied AFHe]
H Agg & Zolghs Ae AR,

J18 14 Position of active sources evoked by auditory
sentence processing. Circle : auditory cortex,
triangle © semantic error, rectangle . syntactic
error
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