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Sourse model and Sourse Estimation of Magnetoencephalogram
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A multi-channet high-resolution SQUID magnetometer for measuring biomagnetic fields produced by small animals
have been developed. The specifications of our system are as follows: 12-channel system with pick-up coils 5 mm in
diameter focated on a 7.5 mm grid, 15 mm base-line of the gradiometer, one turn pick up coil, 5 mm distance between the
pick-up coil and the outside surface of the dewar, and 100 fT/Hz field resolution. The visually evoked magnetic fields and
auditory evoked magnetic fields of the rat were measured. It was possible to obtain visual and auditory evoked magnetic
fietds of the rat. The magnetocardiograms(MCG) produced by a rat werealso measured. Abnormal neuronal activities

produced from the myocardial infarction rat could be obtained.

WrsedE iy

TR O TESF I fE T F b 25
LT HIEFICHMIE LT Tdh b, T OB TN
L& b ORI g 2 e B 0 2l 12
VLG ETAIEATbRT WS,

THFEEET N BWTHELT A E 2251, fllE
S-HEAN D S RA ORGSR E LTo
B g3, S6EwEEiEEdasz &
Kb, ZDLI)EEEOHEEIZBWTIE, WG
& FNEfEDEHERE 2 ET T 25710
WANRBETCHL, LoL, ST CIRAERIC
DT E AL E N THh { ., BHRETE
F D RPI BRI E LV S LT WA T
Bo MKMBT-EF L, BERERZEORBEL
R RN s RET A LI TELD, B
ORI LB M PMET F B A 1013
FTELV, T IT, BRI & D 2 —
Py EERT ALOIIE . L RRERE
WRBEE SN TV,

HEFGE T, EREAETIIC B B AT T
FuB L REEENEOMY * ATt
iz,

I gEE8

B OEHEEREIC BT 20 L S LA
WRETTVYEBTH LD L72012, W
A SQUID MERIE & WT 5 v b O MRG0 %
Fofze SNET, & FORBEFIIEEE T
bl T AN, ¥ T v F OREE O EH
frdedr oz, RIMGE TR O 5 v b OIEMRS
FENTEE, AL FREER O LA b o

O, SNIEDIERI & 0 HEIEE 7 N OfER. BiIRiE
EMHEE Tl nwibhdhot, 06, il
DEAEZS LANE I WEE T v+ OLREI
LA BRI BRI MA I, ZOfkE, 7 v
bR ORI QR G & RGeS (kB b
WTE,

UEEs
(1) 7 v b HREE Q&
F v b OB & OOLEE & s L Ao i

i SQUIDF AN, EESm o 12 o 4 vsz
A &3 A ND LB OHEEAT, 5 i TH
RERESNTVE, Yy s T v 734 i~
ATA415m® L XS T, 24 N0
LETH B, YAFL L4 ZLANEI00 £/
Hz TH %,

F v MERRO#E ClEd Vister FOHF v b
(R ; 332, 5g. § 1) % Urethan (40ng/lkg
(209 ) THESE L /-0 & BHIEB e L TR L 72,

FEcd, 5RE 105db, HREREREERR 10msec @
3kHz 73— A b 3F 2 FRERE 2He & Bl v i, i
L= Fle-- L4802 TREHIEDE ., i
Imm, M dnm, EE DY) 3 ¥ F 2 — 7 %l
LTiThis,

HER T ovC, FYEMELIHD 7T v 2 a
FTHIR RSB L Ao ML S — 4 MR — 444
@i, WERRIIEE MDA T 7 A 28—
WEMLTIFbi, Fy PEXT7T A 25— —
7N QIR O 10em Tadh o 7o ERGEAWAE R
# M TR ISR AL A E ) & d 7,

T 5 5% 5% B 8 I o B4

— 189 —



Fig. W AF B L. EFOBE 727 —
EHodLErEeTilliEL-E 205 v MO
B %5t , WEBEOES1Z, High Pass 1Hz, Low
Pass 100Hz THLE &, 3000 EHNEER L 72,

I OO TEL bnsec & 66.6 msec iIZKE%
¥o— 7 R0 2O MR S i, 2O
I 2 EOWR SN T v @5 B 5 LIz
2L, B o3 kA OWmIETH - 2,

HAMEO MR B LT v PORD IO
BElE % SQUID & o+ & St B i) & Sl & 5t
WL kBRI 4 wROI, Fig 212 F0OHEE
FRTST A BRT, FOMR., HHOWHEICE
EMLE—2, BHCBVAADE — ?ifiibﬂ\
¥ — 2 WO RS2 15 T & - 7o TR L
iR, FEOMNHEL VBREEHInOL ZAHI
WRiFARE o 72,

F oy }~ DA & F‘)}t%"”’ RfoE bbbk
UEFFIR~ 15mm, 450~ 15am 20 L CaH L

(a) W MVMWJW 1.5pT L

32msec

I.SpTi
ﬁ [~ 32msec
gray:1lch, solid: [0ch

ickup Coil

@@ T sm

: | 7.5mm

stimuli

Fig. 1 The auditory evoked magnetic fields and highlighted
waveformns in three rats. Right bottm figure shows the po-
sitton of 12 pickup coils on the rats head.
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Fig. 2. The Waveform of the auditory evoked magnetic
field on a rat (4000 averages) and the mapping of auditory
evoked magnetic field at 40msec. latency on a rat
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Fig. 3 Waveforms of the visual evoked magnetic field

{1000 averages) and the electroretinogram (200 averages)
onh same rat.
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Flg 4 Position of 12 pickup coils on the rat head and
highlighted visual evoked magnetic fields.
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Fig. 5a: The superimpose of the waveforms of the magnelic
fields in rats heart. b: the contourmap of the magnetic fields
B and the topographies of [rotB] at -60, -2 and 34msec.
Arrows in Fig. 3A indicate at time instant of -60, -2 and 34
msec, Size of sqrares of a contour map and a topgraphy is
37.5 mm*37.5 mm, corresponding to the measured area, In
the contour map, P is the source where magnetic field go
out the chest and N is the sink where magnetic fields go in
the chest. The white areas in the topography correspond
to the points over the exiting sites of the cardiac muscles.
The travelling exiting sites represent the electrical source
of P, Q, R and T waves.
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Fig.6 Arrow map of current sources which were estimated
by MNE. MNEs were caleulated vsing the current assump-
tion that the primary current lay on an ellipticai surface
placed 15mm below the rats chest.
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