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BN (CNV, ®BIEEAL) I3 5
FE#HG®R (Distraction) OXhHE

A OEHLEBRZOFRICHD? » T, 2 OHREERE L, Bh -8R & RHEEZED
HEPSRHL TS, ZOWEEWTL T, FUEEL S SEBEENHAL, “BAMAEEL
FH% : congnitive psychophysiology” LW HIZHD b LIfTTOhTWD, ZOHEDIZ &
AETIR, MOEREEEEN (ERP: event-related brain potentials) ZMAMRE L THY
ERP ORI ZMATITON TV 24 OFBRUEOBRICHIG L THE L b0 & HE
LTWwa, Lrl, BRI E D ERP RAH L OUEBRREIHEL TwWEohidkEzh
BEHL LTI,

CNV (REREREHEZE) oW T HEBA T EHB VWA B, CNV 2F R L /2 Walter 513,
Z OB FHIRRICERE (BERE (SJ—affl# (S.) -+« LRI FEhoBER
BEOBHRBEMOBICHET 2 &5, “HIfF : expectancy” iCBEEd % ERP T % Li0#
U7 (%ssk, Walter, Cooper, Adridge, McCallum and Winter, 1964), DWW T, Tecce b
DEFERENE» 5, 2 ORBEMIE “FPHRGER wlELTWws TR L GEEHR,
Tecce, 1972), CNV BSFER I e 47)id, 2O FHATL H» R A DLEBRE G T
LERPRATHBEEIONDTH B, LrL, ZORIDL S WERMKBICH L TR
BUBALONGLDINEY, LOLSMLEBEYN CNV ZHESE TV LD IOV TEH
EbHRFLHFEVTV S McCallum, 1979; Papakostopolous, 1988: Ritter, Kelso, Kutas,
and Shiffrin, 1984),

ZOERE, CNVHRICHVIKR/ S5 51 410, gfEcHwWSo LS
MOS —S:E (1 ~1.5sec) WR-T, HEMNEWVS, — SR (3~6sec) RV
ERBRBENDLIEU-T, ROADBESPELB -5 TH B, THHE, CNVidZh
ETEZONTVREIBE—OEATRAEL, SI1ER%H400msec > 5, 1000msec 75 W
L1500msec & THE <, B EORT— ST B A CNY (early CNV 55013, 0
wave) &, S Hi¥1500msec 2> 5 HE T 5, Jul—FEIEE TEHA L HHEI CNV (late CNV,
Ewave % 5 W3, terminal CNV) 0/ < &b 2BOTAKS D ORI TVWAET & &,
ZOHOFPHCNV E S itk - TH|EHE N ERP Th v, FHIMSLERE & (388
LBVbDTHE L ENEPER LD THS (McCellum, 1979; BA, &R, TP,
1984), ZDFER, S.— S:HFRHSEV LHIHI CNV LB CNV ESRBETE RV di,
LRI N/ CNV LRI CNV OB LS FHIHI CNV b BEA TV S LEXL SN B IR DK
R LTSI 5hB L5 otce —F, BBCNV RS- THELTL 50



136

T, PHINZOELRRICHIE S 5 CEMARERA TR O » e, TORTFHELAEEL
Voo L BRAIRY S OB ICBET 2 b0 TRABVEELONSE LI KA -1, THbE, R
ohrbaugh and Gaillard (1983) %, #HICNV &, (BRNLEHLEE 28 1 BEEiL» S
M EM-TL B) #HEEM (Kornhuber and Deecke, 1965) & [E#ED ERPT& - T (Rohr-
baugh 5, 1976, 1980%21), B 2 EEHEMOBRICBET 2B TH 2 (EEEMH)
EERLTOS (RES, 198422, ,

LdL, HOOBEBELWLWE LTS, CNVicxt L TRED SN 2 EEHESE [S. —
S:—# 5 YHLOBEMAT, hol#» 2 0 iEREEAM L2 (ERBERRE B8
1, CNV OIRIBS DT 2B (Tecce, 1972; Tecce and Scheff, 1969)]) i3, EEjHEME I
TRFAWPY LT, EEREXIFTIERFETH 5L VA5 (McCallum, 1979), $14b
b, BERICRES &, ARSI mOoRBPHRE I L TOERERT 2 LE S H BRI,
S ik ZEBVBEDLNLDOT, T045CNV ORESEDLILE LT, TOHKEBEYIC
BIRGBLNTES, LpL, ORIMPHEBEEMLILL LTS, N5 ZEBORER
CREBLBVWEEZOCNEDOT, BHEMBICL > TIOHREHHATHILRATEL L,

D& i CNV OEBBESHER I, Tecce and Scheff (1969) (S:— S.MFRAL.5sec,
LR DA DFCER) BT N7 7 Ny P PHFORMEREERAM L (2ERB) KT, X
McCallum and Walter (1968) (S:— S:.[Ef@1sec) RERIEMAERT 2 HEL, 7L EH
MHEREIHEETHAL TS, Ricbili~fkie, ThoORRTEEMLAS -
SHmsEVbIc, HES W ARBROGERIACNV 0L TH 204, FIFICNV OB
DTHBDOPRESLTRE WV, /- T, TORBBEDHBRIICNVOSDTH BT LETR
SRFNE, ThODEREFEREXRFTIHMET I EETERVEREDN S,

(E8&1)

S:i—S:fEkE% 2sec & L, CNV ZIEfP§R Eo 3L & EF i L, B o0/ CNV
F—&iext U TEERSSH (PCA) Z#MA L T (Nageishi and Shimokochi, 1983; Sanquist,
Beatty and Lindsley, 1981), #I#I CNV L#&# CNV Ok 278 L €, EBRENR %
BEEL7o Si— S HMFICETHEDO O CRIEEERT AHETIE, ZORIMICL->T
FREIN B ERP RS (N100, P300%) S CNVEFCERL T, CNVEESED S 52
b BDT, Tecce and Scheff DEEED X SIS OHIICEEBIEEA*ERL T, KEBREC
Zn%E S — S EFERLTBV TS 5 HE%E, BEEBERIEL LTRAHL .
oF

WERE  20~25RROERRISAKFEA, K¥EHAEIOAN (REAFNZ) 2WRE LT,

& B OEAR MT) &<l SHNCEREEAERL T, HRECZhEERL
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S®7 (Fig. 1), #dl (NO) &3, CNV Z25[& T/ DdDS, — S, — Ky V#HILE
7T & LT,

M1 S Sz Feedback
1 stimuli

/
RT |Key Press {Recall
2.0” | 2.0~5.0"| 2.0” 4.0”

Conditions:
MT: with a memory task. MI="AVRN” etc.
NO: without other task. Mi|="----"

Fig.1 A schematic representation of the trial and the conditions in Experiment 1.

Rl #  EHEEE MD BAXFEOTA7rNy bEl, ZOXFEOKE S 3#H12mm,
B 6mT, £&0MKRS40m EHA6° LIN) T, Th %k 2sec 2R LI, Siici3MEH
(2000Hz, 75dB SPL, 100msec) %Fi\ 2o S1&FBRIC S HTOMTE “000” 2ERL, 20
HED 2secBICHEMULIEDECEA2S L LTHY, 20¥F310msec BiZ 1 o0 E&
TEGANICHEMS &, HWREICREFOBMOBMICH L TTE 2 E ERIC RS v
T EERDI, S0, RICKMERKBREIC 7 « - F Ny 792510, RIBKAT
HFOBMAK T IHT, S BHED S 4seciWBETEOEETRL, ZORERS ¥,
MT &M i}, Z0HEB% AKX L CIEiBEE 2O THE S i,

Fhex HRELXZV-VIFERCESE, BRI 0micHE GERBEEL S.) ExH
DEFAE=FZHRBEL, ¥y V2RI FHELGFONBICE L/, 4, ZEHEOR
RETHD S S 2R E TOMRMIZ2.0sec~5.0sec DFIFAT, BTHEICELS ¥, BEHT
271y (1 7oy 2720847 2FHL

i o8 EBRI0208cESE, EEG%EF,, Cz, P b, LB L@ WLE
b 5D EOG & [FEliFic, MEZeEkE % % Ic LT, Beckman fEBI0R —HE/LEBEBE H W
T (BBEHETL S KQLT) Mgk L o (BEHA.5sec, EisEk BB E30H2),
BB 2hThoBEBREICS VT, BOG OBMAE100uVERA £ RF, B UM
BIG & RIS B 5600msecPd b & 18 » 72507, MT &EDBEOEIEEELE - -RT%
BwT, RiEESRs L EEEBIICMETE L, 20K, S.A7400msec B0 EEEL %
BHEL Ui, B5N7-160KD ERPEED 7~ & (250X 3 WAIX168ERE) @, S0
BEsaD © S . #%400msec  TOHM (U0msec FHDE0AE A > b)) LT, S EITHII
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X BFERSHH (PCA) %L 7 (Donchin and Heffley, 1978; ¥4A 5, 1984), 55 i,
FlEs i EFRSEEREEL (Varimax Rotation) LT, BROBEME %KD, ZEH{LL
fepko1B R (MEAN=0, SD =%+1.0) 28 L/, &EKST D ERP ST & L TORIE K
X, £ DERS ORI EREHLZ D ERP 55 @ HEIB R IR B ISR U B %2R T
&, BLY, DRSS HRNZE D ERP K5 OB LB 3 fic—H L & Le/Rd T &
EREE L,

BERSORABROEICH L TRV B LRED 2 TERESHOITEH L 72 BOE LA

— M
.

. Ill]jlv
+

S1 $2
—400 ] +2000msec

Fig.2 Grand mean CNV waveforms (n=16) with memory preload task (MT) and
without other task (NO), in Experiment 1.

PC3 11x %/\\‘\ﬂ e —
PC2 18x .Z\- V/\\\“\M
_— ;LVAVI\ //J.,_,-—-’l—’—\

500 1000 1500 20‘00 msec
St $2
— N7
—10 PC3 IVPCZ 1PC1 — N0
) E—— ; ; NS D ——
+10 \ ‘r ' l»/
F2 G2 f1

Fig.3 Results of PCA performed on the CNV data in Experiment 1. Top: Component

loadings of first three principal components (PCs). Bottom: Mean component
scores of the PCs.
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B0 s TR RREIOSEHE L CHSHOFERZRKEL TV S 2Hic, LT DR
EPRENSE Typel =5 —%HE U S5DT, Jennings and Wood (1976) OEFEIRKE-T
A1/ (N— 1) 1KRUT, T FEFE L%, |

ofE R

MT &4 & NO i3, RIGHHE (MT &4 7240msec, NO &f:T241msec) iZ b, 8
ol (Fig.2) KR LALENBD LN »lc, TOPEF— 7 ictd 3 PCA
DFER, P300 (PC3), MIHICNV (PC2), BHICNV (PC1) tREIES NS 3 XA ZER
HHILBTE (Fig. 3)o TNHLOEARRDOVTNILBVT S, ITHIPAOEHRIT

BTho-1c (ZhhZFh, Fir,0=43.40, P<0.001; F1..=13.73, P<0.005; F: »=66.27,
pP<0.001) 2%, ZXEOFHRIEE TR LT -k (20T h, F<L1.0; F<1.0; Fi 0=1.71,
P<0.2),

o E £

YUkbkok5ic, EEI TiE, Tecce and Scheff (1969) ofFERicK L T, RIGKEEIC b,
CNV O b EBHROHNREBD B ENTELD 57, THIZDOWVTRE, BTFD
RAFREEZ NS, MT R4 TRERARB O ERSHSHENEN - 0T, HBREZZ
DIEFEEOEME Y N~ Y itk - TRPFERICER T 2 LhTELEEDNS, b L,
EHERcEEREEEFEE L s Thid, (BRPFERToBBAERELELLEL
DT) ABBEDOHIRMAONU D - ERIUARDOELEVA B, CORRBELVET
e, BREHOSERKHE 20D 5 S BERETOMBEEL $5 &, EEBEOSED
BohaEFRIENZ, THbE, Z0XIICT 3L, UN—FVETESEREASELLS
OT, #HBRER, TOLEHEEERIR GEHER wk-TRRLAThI ST E
B3THA9, EELBERNTOIRBRBEOEAICIEEEESNEL L SDT (Baddeley and
Hitch, 1974), 2O &5t T3 LHEBRBEOHRENBBONEZTHA 5,

(RRI)
oJi

#wERE  ERILBHOREE (REEFHE) LIAZHRE L,

Fhex  ERICHERLT, DREHOERRMZ0.8secic L, ZOBERICTS 4 M
B2, T$%#E*D) 25 vyaiciixt<wz+ v 5 (MASK) HIE%0.2sec 2R L,
SIERE CORIMRE0.6~2.6sec LT HXHIICEELL (Fig.4)o T/, S1REELTE
L, S:DBf#aRIC “000” OBFEERLIc, BFRHBT2 7oy 7 FofTo1
ofE R _

T, FIGHBIc oW Tk, NOSKE (248msec) X 0 & MT & (278msec) DHME L



140

M

A

S
MI K Sy S> Feedback

stimuli
I |

0.8”

0.6 RT {Key Press |Recall
1.0 2.6 2.0” 4.0”

Conditions:
MT: with a memory task. MI="AVRN” eic.
NO: without other task. MI="----7

Fig.4 A schematic representation of the trial and the conditions in Experiment 2.

BoTHD, ABHBROPHRMSF LN FFEREP =0.00600, ERP K (Fig.5) T@&,
N100, P200DIRIBICIZRHEZEIZE - 72 A o0V, FhLIE O IREZENED
5Nb, 2% 0, Fz, CC8TIRS ##9300msec 5, P2 TI3#1000msec 2> 5, MT £
B0 5 NO & & b bRHGEHIIC CNV ORISR E W,

C O T — % © PCA OfERIC SEER I KkIC, P300 (PC3), #IHICNV (PC2), #&
BICNV (PC1) EEESN 3 3ERABED LN (Fig. 6)o 205 DERDOERSE
HOVWTHhIC BRI OTMBENB LN (F0EN, Fiw=25.09, P<0.001; Fi 0=
15.63, P<C0.005; F1,©=24.96, P<<0.00D), S&AMOZIBIL TR, PC1 i 3ERENF
bt (Fi0="7.46, P<0.05) 75, PC3 £ PC2 It 3EDSONMEh 7z (F=1.34& F<
1.0

FRI LTI TRONLEIPACNV ORE S (S, Hij400msec D C i@ O FHENL) %1
BLTABE, ERIDONOEHT—6.3uV, MIKHET—5.TuV, EEBRI D NOLKMHAET—
TA1uVERD, UED3EHTEOREEIRBIEFLL, KRIOMILH (—11.3xV)
I BERIBETH - 7o,

ER I CERIORISHEOZEREZARTA 5 L, DEEEOEMIE COREST4E
TH 5 EHRS NG IREEN L, FECRTORBILETH 5 LRSI
BACIEEREOMENED ONIEVA B, ORI, fFEREIRG (Baddeley and
Hitch, 1974 ; /NRER, 1982), 31 b 5, MHINQEIEO DIV S W 2 RS B
RE VIR G T B OENIERT 2 L0 TE 3 -RINSEEITH Y, RIER
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—400 0 <+ 2000 msec

Fig.5 Grand mean CNV waveforms (n=11) with memory preload task (MT) and
without other task (NO), in Experiment 2.

PC3 ox M
PC2 13x :\/\ M}—W/\

PC1 s3x

] 500 1000 1500 2800 msec
$1 S2
— N7

—1glPC3 Fcz ’j‘(:l — W

Fig. 6 Results of PCA performed on the CNV data in Experiment 2. Top: Component
loadings of first three principal components (PCs). Bottom: Mean component
scores of the PCs.

ROXEEF L V- 1ol OLEMEEIC AL THERASN S EVIRBEE X—HLT
WBEWL B, A

EERI D CNV DR IZ, ERBEORIEVERICNV ORIBICEEERELLEVIE
T, EHEFREGEENBV SO LE s, LAL, FEHEO—HLEVEDTHD,
ERARELA LGS MTRE) KZOREHKHEART 2LV, EESICE S FRIEE -
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P WORTH 720 LA L, & Rockstroh &, £WS, — S,k (6sec) ZHL
TCONVITxd 2 ERRUEORNR AR L, AERER, R CNV OREHERERSE L TV
% (Rockstroh, Elbert, Lutzenberger and Birbaumer, 1986),

N EOERIRERAICED, ERIT, EHEFHROSS >0l TH 5%H C
NV EEEFREARLE DRI E WS EIC D W TRET T %, BHEMICKTT 2 FEBREIEICH
TEMERE LTV, L SEMEBMHPRICNV LEUERPKRATH S ETHIE, Z0
BIEI & - TR AR ORBOMASEES N2 EFMShE, LiL, €55 1Ba
I3, EEHEALIIE S 5 EFEROBEERMT 5 ERP Th 5 & W 5 EHHEMBOFIIR L
7o BN B E BT 2R (Rohrbaugh and Gaillard, 1983) A {EF 4 32 HEHHE
C2ThHA9,

(EE1)

(EFHREODO R — A BFEREFIES N TV B) EHEBEAMOERE ORIE JjH#: (Kornhuber and
Deecke, 1965) T, SCIEEEAMMT A ENTER VDT, AERBRTIZ, RfT0RBD
AREEAT, £ORTEHOBMIEEHKRE ICHHRICHIES 2 HOBEE: (self initiation;
Libet, Wright and Gleason, 1982, 1983) it & » T, #EMEMERFE L 1o £/, TD LD
CEB OBIEHEOHEBRE IC X > TRES N B 0T, TEFEOREELTD 3D IcER
OcHMA LA GEREBOERRMEFONM ZHVAIENTER Y, -T, 5H
i3, ICERELANT AETE, AN LAVEHRHFORITEER Ty 7RICEEL T,
ZOREREPDLTHHE LV SO LN B LS T LT,
o7k

WERE HUAOKRZEE BELETHX) 2HREL,

& EEREEZAELAL (NO) £#&, shifmlic 2 BEHOLEARSE
(ERERE (UT) S EBEERE (RT) &) & 2RELL (Fig. 7)o RTRHETA,
REB & L CHBEMOBHEIREL S ¥, £/, UTRETREZCEYOLEHERA
1, NOSG#HTR, EHHO»L D ICEBEZER L, B8, FERUB L UBEXS
5VRRYOEIREAME T OEE L, BOEME (BARLOBARICE, 0] 50k
D], HEH 2 VERYOHEGIE [/haw], [FRv] %) 2ffFTeEnsZ 2REF >
HAlto £259562&T, TRTORTTRULIEHHEECAVSE N TEL,

Fhtx EEBMNEEESELI DI, FlIEFE (BF) OF1IBERV-4KXDIELE R
Bl EMS 2 EHEEFLTITEI XS, HRECER L/, FEEoERHEA» 20
g5 (Fig. TONO) 28/RL, 2ORTZEBRICLT, TORTHERBICHADOELTZ
OEHFEITE ORI, ZOEFHEHEN (EMG) iCHTHEL, =08 3seckiciiEHA
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2'5II 3” 2.5’1
} : | j |
Stimulus I M 1 l | Prompt |
Subject f
Movement ' Recall
Conditions } )
NO (without other task)
UT |#FWF b |(with a memory task) 7?2?27
RT H0H (with a memory task) 2?2777

Fig. 7 A schematic representation of the trial and the conditions in Experiment 3. The
memory items in UT condition were fruit or vegetable names, e. g., “red toma-
to”, and those in' RT condition were body parts, e. g., “right eye”.

OFEERD 5AK (Prompt) 22K L, UT & RT &HOBE I IICEEE % DHTHE
S8, SEHEORH (BVRAT) %5 vy alficii~2TffTE21 7uy27ELT, 1A
DYEE IS LT, #1070y 21T 1,

HEHEETRRTED S 2sec b 55 5 sec £ TOMICc# DEHEIET 3 L S ic, EB
BIMERTICHBRE IS S 81 ZL T, lsecLIN® 3V 6sec LA LOEEA, 1 Tuy 2
Wi 3ELL LA SN, 7oy JHOKBRIR 3D LEDI, 550Widd 5D LE
CEFT 5 & HHRE IR L 7,

it 8  F:CoPiimaT, EHOFIHLE (Cid b0 IZC.DRIH 2 mDFFD
Cs"&C) D5IAIA» S EEG 25 L1, %7, BRIEBHOE LORKICK 3 ca D FERE
TEW: 2 HOEES, 5 EMG 2 XUBEL (ReE$k0.03sec, SislWi/FBE 1 KHz) Uiz,

L B EMG O E2 D EETHIA T, EEG 2 MEEH L4, DREHOEROK
T 1sec 5 6 sec LINDEFHIC EMG DY EWD D H BT T EDFOREE L, £
DO OPES 132605, Barrett & FEK (1986) OFEEICHER L7, FH L 72 EMG % 2
msecfBICA/DEBLT, avEa—5 (HRBIZRTTLID KBRS, Z0OH%#x
Bl T, 584 v+ (10msec) BT LK, ZOEKE IV Ea-9DF 1 AT LA
FicFRU T, EREVHNW L TEMG O EM0BSEERE L 12,
okt B

EBRLMTIC B TFHILE» -2 ETiRH 2, EREBOERKRTHEL S EMG 07k
DBOEEE TO) HEBEICREENED O, THbE, NOSH (3332msec) £V b,
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UT &4 (3451msec) & RT &4 (3479msec) TEKL, D ZE1IH100msec s EH 7L b D
TH 70, FEHIcEETH -7 (Fi,5=4.75, P<0.05), ORI, EEMILER
IS EBORKIC b FBERIEST T LERL TV S,

£0s “‘*w R
%Mm

w—-micﬁ\;w«zdiﬁw =2l

— U‘Mt

=200 o +1000 msec

Fig.8 Grand mean readiness potential waveforms (n=14) and EMG waveforms in the
conditions without other task (NO) and with memory preload tasks (UT and
RT), in Experiment 3.

. . — NO
Readiness Potentials —_— T
""" RT
1} '
-5 2000 ~-1500 |  -1500 ~ -1000 | 1060 ~ -500 =500 ~ 0 msec

ot = Xl ==

mean  amplitudes
\
\
\
\
\
\
\
R
HA
L HAY
e
\\\

-3000 ~2000 1500 1000 —-500 D msec

Fig.9 Mean amplitudes of readiness potentials during four successive periods, which
were related to the baseline from 3000 to 2000 msec before EMG onsets, in Experi-
ment 3.
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RINBEEEER (Fig. 8) %45 &, BEA{HY 2 sec Bl O EBFMGR AT H) » THEME
PO EH>TVBH, NORFICHKRL T, UT BLURT KETRIESAKE S, L5 EA
D DBRREBED - 1o  OMEREMDOEZFHETHNICHRET T 57 i, EHRET3000msec > 5
2000msec OFHB/AL & FHEIC LT, EBiRgR % TD500msec B OFHEN (Fig. 9) %K
B, EDFER, RMAEICK B3 FRNRS, EHRI2000~1500msec (F1s=3.68, P<0.2) &
1500~1000msec (Fi =4.41, P<0.1) O TIHENL B L IATHRILRE ST P -1
s, i%?jJﬁTTIOOO'VSOOmsec (Fi1.5=6.64, P<{0.025) &, 500~ Omsec (F:15=5.48, P
0.05) OWMPMTRERL L -7,

FEETHEEE UAEEEMIC R, TOMEXES S L T—MIcilREBEK TERDOE
NMNBFENTV S, Thil, EAOREMORIEEY, BHEL LABHOHEICLS6DT
HHafEMESIER S 0 B, BANICRNS &, NORKEDOREEOBHEITIIKNE T ERP K4
BECTRKWY, UT ® RT RMHOSERIH OB I 3GRIETRGREORVWEREIBERS
BHBELEETHESH, 2ofcdic, HEE L BA NO ZHFIEKELT, UTPRTE
HTLOBEHLL - /2DT, UT, RT OFMFHOEMEL SR ERE(EEshic LD
BROMBEL B, 22T, BEL L /EHRFI3000msec 2> 52000msec OFIFEL %, LIEEE
D 2/RAI1500msec DFHBAL 2 BHEE LB LM, IRHBRTER L » -2 (CoitsR
T, NOZH+0.3uV, UTE&H+09uV, RTHEE+0.3uV),

KRB LN OEEESEEL (Kornhuber and Deecke, 1965; Shibasaki, Barrett, Halli-
day and Halliday, 1980) x> W CfiiBlicfih T &, Fig.8ikkadh b kHic, (HFEO
ERH S EFBE D500msec 1> 5 C2 & Pil@R TRPEME L K > TV B TH 5) NS
P, GEHEZOF :C:8LU, Cy/ EC/0EL LTEYLNSE) MP GEEENR) I,
TRTORFIHERLTEY, Th ol ZPERFHEZRBY S NEP >, £/, EMG
(Fig. 8 DB FBY) 3% OBIEIESETH L LA - THY, ZOikRIE, L5 ESvoRE—
N, RS REEZRS SN,

I

EHEMICBEAL T, MRAEEMMLEE (UT & RT&M) &, £ ORIESERT
5EVHRICONV LEROFERMSEB SN, ORI, BRI CNV & BEHER & OB
HWERRTZ2DDTIRS 50, EEHEOBRENSZTORIIBICHEBLERILILEVIEKRT,
GBI 2 EHHEHOBIRICXIET 52 ERP Th 5 & W5 EEHEHHORER L FET
5HDTH -7,

€= )
PEDERE£EHTAS L, THHAE (RIGKRHDS 2 W IZEREFHOBER) ICEER
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|
-10} L
MT
u 1 1 L —1 [ 1
F1 €z Pz fz Gz Pz

Fig.10 Mean amplitudes of the period from 400msec to Omsec before S2 in Experiment 2.
Right: Without-other-task condition (NO) and with-memory-preload-task condi-
tion (MT). Left: Mean amplitudes of the differences between these two conditions.

BORSAH SNIIBARIIZ, S:HiH 5 VIIESFOREEEN ORIBIC bEWEES
hic, LirL, 20, EERCKZ TR LT, CNVSRERES 5\ i3 ARES R
BREMOZMGL  bTERAFEMNLAZETERIEL L0 BDTH -,

39, BHENO CoLEZIBELT, 205 BMBREHICHBE L W% CONV & 3
WIREBEMORBSEA L EIL2bDTH 200, BOBKSEMSTICHEL #
ZEWEBHDTHEDOPIOVTRELTAZV, ERT OBMEEYEE Fig.5) %
A5 L, NOZMED > MT £E~DRHER OHEMIE, NOZETHYICNV 0iREA S HER
LTVWRBOLWE BBV TOMORRE B EALEHEEA NS, 250, SHIOFEE
fz (Fig. 10 0%) ¥, MEHHLICBAECC. BN TH 5 G OEHR, Fio=17.48,
P<0.005) oicx LT, NO, MTHWi&nZE (Fig. 10 0f) BB TRIEFLCKEST
H3 F<L0) VT -—AEBEEF VS &, (OEOOREFRTHELL) 5B
DEREE A L 2 BA 3, B LT IR oRIBICILAI L TlNT 3, b5,
TORBOBREP > LML B ERELHEMERT EFHRE&N S (McCarthy and Woods,
1984), LBROL&HMOER, COFHRIIKTEbDTH B, Zhik, TOFRMAEEFMTE
Pz BV THEE ONV & 3BIORMEMASER LT LItk 2 b0 TH 2 MRS N3, &
to, TOEDITHEICHERT A LR TE LD - 10, ERIOBAI SRR OER AR
Hoht: (ERIMOFig. 8 &Fig.9), THb5, (NS FoMEHEN LIS O EBHBH B
FHELTWAS) EHFH0~ 0 msec DX[EEZRWVAFN L DEIO IXE TR, E0REICH
VT b ORXMITEEMICIMIEZEH S S0 B4, Bl (NO) &Mt & CREMESE (UT &
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RT &) LoRMAEER, BRFMNICLSTRRRILAXETH S, Do Ldh s, IR
BREGICHES W BHEM ORI, ORI CNV PEBBMSALcOoTREL,
BIERMRA & BRIRERICIA S /3 g A 7c MIEMBA O BB X 5 FRElEAE VW L VWX B,

Tecce and Scheff (1969) % McCallum and Walter (1968) DEFE#EOEZL HiZ, H
ERBICESVWIRINE DO TH » 7o, KEmXT Li)\F’s‘i@‘%W&&E@ YRFLILDOWVTD
RENZTLDEEEFNVTH 2NEER (R OBESREE (allocation of processing re-
source) (Baddeley and Hitch, 1974; Kahneman, 1973; Navon and Gopher, 1979) %€ -
TERLEDTHIV, ZORFTE, BRUBIEEOND (L HRAINTHIFMIICITR
A BEE-FIZE, BOOLRIOHEZX LD —TRHW) RBEDD 5 WITHESEZOZTIC
3, BEEHSHESAETH O LBEROEHABATIRTH L LFEL TV, ¥5iT, %
DOUEERICRZH 2 —EOEBMBA (limited capacity) BEET S, 2D ERB DT
H5LEELTVE, Thilf, BRORPELZUWTL TEGT LRI NIRSBWIEA R, £
OUEERITAFECES L THERASN S EEZ O TV 5, FIAE, CORHREXFET S
D & LT, Baddeley and Hitch (1974) &, SiEMHEE, SEBEMR, RINEFEFFOR
EOTIRREENMT 2 LIt L > TET I 2EHERE L TV 5, ZOROEENMED
HRICOVTHBEIARNE L (S-S —F5 YR LREO» b DT, SEMNHEEORES
WASNIOOTHY, KEMBIAKREF U AETH D), OfF, 118, 2/, /76
FOEFE W U FAEHEBRE I I /% T, “Aisnot preceded by B.” Ok 57T A &
BOIEFARTXEGAT, A*BELOBETLTVEONEHERE ICHERS S/, 20
R, 6EOHBZRASHARUTOSEERMBET L, KIGKHBER Lo OBRE
ZFERoOMBERRICETEY 5 L, ERAFORZLEATE, EREHORFOL DI
Z< OUEEREPHES NSO T, SENHEEREORITICLESNETFESHERTE L
13D, TDIHEOREBPET LI EBRTE 2,

ERICOE->TEATHD L, (FRIDFHMARLVWHIREL, ERIOBREFH =
BAtEd 5 L VIR LT, LRERPHEDIRERIE T LERLL) AERE, €0
5DFRE &L SHECERE L ORI IE T B 1EEER (L8 D Baddeley and Hitch O] T
XFHEF) OFHE » BRLEVHOHBEOERNEAL TV ) HRRVOT, WHERES € 7
WO QMEREIRIIE 2 ORI AERICERTRETH 5 EVWHREDIEL X ZFEHT 5 &
DEVZ D, i, TORERNPS, FHHRERLVSHES, BREFOMB LV HIHRED
EREROESPBBEBEETHH LI T LM TE S,

L LA 5, KEEBROERP OFRI EOMREIFET 66D TH-7co TU8bEL, &
1 CNV, R B S ERMBER B OB 2 KME 2 O TH 515 51, [THIRME, S -
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TERFEDES SR L EHRIT X 2 BARREOEAICE, ZoRIEOEBLEA NS
BFThHs, LIrL, EBICEZOBERKER LRI 2h T 2 H 1 NRHBEMOEEIEH
Bahic, COBMICOVWTR, 50825, UTOLIURRB G- L bRYTHBEE
AoNB, RO LEFHRHTE, BIOREHSHIS L CERLEERORA LTS >
reEaTE, ThRBNCOEYINS ERELTVE, L LEAS, (BHEMs,
HENTOLARFBUHEEROBANMT 2D TH I LDREVRBHFEINS LT nEF),
WOy RFLELTE, IOBREBMFMENILIBECR, CLASETTHEDODOLTVWIE L > 2
(BBHVEIBEOBACRELGRVWE SR MEEREGHEL T, BEMRERD bowE
BEARALT, OREERTTSLEALHE/ELEEDPND, € LT, CORER,
BB 2 E LA RO MEBFRE ST F 0 L0 b, BINRHEEERZREL TV S A
T, MEMHEMERICE D WHIERLEY 257 4 & UTRA BT 7V (HF, 1982; Bindra,
1976) Ik DABELTVWE LI BEb b, LrLEMS, CoRHRE, WEERES €
WORKKESIEBET 260 LULH0T, SRIDOLIBHEETOERP iKW TOHE
AERL, SOIRFLTV CENEENE, TITR, ZOXIBBHEE OOV R T 4
DRPRICEE T B A SH 200 E I PIC>0T, UTFTTHHINEERET 5I1kD 5,
Desmedt, Debecker and Robertson (1979, pp74-76) 1%, {R®D & & 15 iR ATREH) 15 51 B
KESWT, ONV BLUOBENEHOEBRE L > TV A # = XA ICBT 5 R4
IBLTW3, £3—Mic, Si— S HMPIKNEROBAEILHET 5L, HRPHKNTOE
HBAMLBTES I &5 (McCallum, Papakostopolous, Gombi, Winter, Cooper and
Griffith, 1973; Rebert, 1977), CNV # & CEBRZE OEM & 1 2 WE A H = X L ITKIK
FHOBENES L TVE EHEES NS, 21T, Bhifikikd (MRF) oBSHIBIC X -
TARMRE etz g 24 U3 (Moruzzi, 1972; Skinner and Yingling, 1977) T &5,
MRF AR EOBBHEHBHL TV EEERZ LN TV S, &5, BiERARTBA MaKRE
(prefrontal granular cortex) 45 MRF icXf L TR LMEDHEEE ->TWVWBE I &M b, MRF
DRBRE KT 5 T ORBOKER, BISHATERMRKES 5 MRF ~OMIHFKIATIC X -
T74—FNy JHICABINTVWEEEZLONS, TRbL, BHE LTRSS 5 BEN
EBHB LU CNV BREEANMEETHEET 2BATHAHELTS, £hid MRF itk - THl
fish, &5i2% D MRF OFESIRERRTKE I & » THHIFCHBEShTWE & EL 5 C
EMTESB, £L T, Desmedt 532 EOHIRIC, BIEHRTREIC DWW T ORI 72 H
R [ASEEOBBHREKEOHE E, WEEMM~OEMMILOMH & 2BET L L
(Luria and Homskaya, 1970), RBiSREREBEZESMFNERE LT, ThiEI S REH
TEAEEC L, 2FBOFETHEMB TRV & Quria, 1973), BIEHEOEBICL - T,
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MEBE 3D & b B NZWY, B, BHCH - THEHT B L, £HNE L THH
HBBBEINS T EDPERTRLE LT—RIcASATWA I &) 248 TC, RIBARIRE
3, EYVI v RE-BBERKEDHRC, Refflh Lick i 2 EBEROL Y % KB ICH
B9 5/, MRF Oflfi @8 LT, KIKREDOHEEBNMNES & CNV 24 L TV 5 LIRE
LTW3,

PIE® Desmedt 5 DREZERICL T, AEBRTESNABMNE/LITOWTEETZ &
HFOL S CELBCENTE B, THDS, MITRESIA S NABAIE, FHTEMIKE
P, BHHGRERICHER L T (55 VWIEE OB Z 8 A T) MRF ~NOMIFA %25 H T,
MRF » 6 KINRBEE~NKIT SN 2HEBHRAZ2ED 5 Lk X - T, WA TREETHICIT
BbhbhTwd (FECEBRTOBROREEV D) fFERIRL T EbN 3, Z0KATH
CEESNAEXR (RENTHCHREFH ORI DRTEXETIL5cBHVTHY, %
DEmbonBEHERMT 20 L L THK HAGEICAHT REBMITEHFS Wi L]
&z, _

B2, Tecce and Scheff (1969) % McCallum and Walter (1968) DEERIER L OR
—HicowTid, S-SR, MMEEEELNSHOZESBENBERE LTELDS
3, Si—S.MRICBIL Tid, AERTIICONV 2 FAIKRDICHBET 2 79I 2 sec DY
mEROVIY, BHODERDOL ST 1sec & LIZBARHBRRMEOMBBEIBID00%2H
NTCHBIBEBSHA9, bl b, 29932 LTEZOCNVIRIBICHES LEUHRESEB SN
&0, S-S EBICE-T, FIFECNV LB CNV OEBOEABER L VLH K
FTHL, CNV Db OBEHRBANBET I EE2ZELBTRERLBVTH LD, BEIC
BLTwS &, RERDOBHICIE, Si—S.— K& VL OFEL IFRHICELICHBEL
T, HIMREOLEBRE X ER L T OFEEERD 2, —7H, Tecce and Scheff DEERTIE K
4 /L OBNERICEEEROEAERD TV L HRls N B, COEDSHETHED
PHLOBV, $HbE, KEROERIT, S.— S HEEEEZRARFL TE S4B IH -
fehs, ZORICiRZNZBE GERB IR, BE) TI48EM bk tickd b
THBDhbLIB, 20, fEETRICHFBIL Th 2EERE CNVERELIEITL T
BB LIZTNIEESROVESIC, CNVIRIBIZH L T Tecce and Scheff @ & 5 L EHEEAED
BEBBohs0orb LW,
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Distraction Effect on Negative Slow Potentials (Late CNV
and Readiness Potential) in a Dual-task Situation.

Yasuhiro Nageishi

Distraction treatment has been reported to increase reaction times (RTs) and suppress
CNV (contingent negative variation) amplitudes. These results are considered support for
the attention hypothesis which assumes that CNV reflects the attentional process to the S2.
We examined the distraction effect on a late CNV component and readiness potential using
a version of the memory preload technique in which subjects were given four alphabetical
‘characters to remember.

In experiment 1, the subjects were required to perform a 2-sec S1-S2 key-press task. Inthe
memory preload condition, memory items were presented for a period of 2 sec and from 2
to 5 sec before the Sl onsets. Neither an increase of RTs nor decreases of late CNV ampli-
tudes were found. The absence of the distraction effects was attributable to long duration of
memory item presentations because long presentations allowed the subjects to store the
items in their long-term memories. Consequently, we conducted an experiment with a short
period of memory item presentation. In experiment 2, the items were presented for a period
of 0.8 sec, and the interval between their offsets and the S1 onsets made short (0.6-2.6 sec).
This distraction treatment affected the late-CNV amplitudes and RTs. The RTs in the me-
mory preload condition were longer than those in the no-preload condition. The late CNV
amplitudes, however, were larger in the preload condition, which was opposite to the predic-
tion from the attentioh hypothesis. In experiment 3, the readiness potential was examined
in order to check this result. Like the late CNV amplitudes, the readiness potential ampli-
tudes were enhanced by distraction treatment. ‘

We suggest that these increased negativities indicate over-activation of the cortical system
controlled by the prefrontal cortex-mesencephalic reticular formation system (Desmedt et

al. 1979), when coping with the concurrent cerebral activity for storing memory items.



