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Differences of event-related potentials with use of different reference sites

Makoto Miyatani, Mizuki Nakao, Fumie Yamamoto

Nobuyoshi Iwaki, and Rina Fujimoto

In this article, the influence of different reference electrodes on the scalp distribution of
event-related potentials (ERPs) was evaluated. The search-related negativity (SN) is one of
negative ERP component which varies with memory and display load in a visual search
task. The amplitude and topography of SN were sensitive to the selection of reference site.
The effects of memory and display load at frontal and temporal sites were larger when
ERPs were referred to tip of nose compared with linked-ear reference. In contrast, the
attenuation of N400 due to semantic relation between word pairs was almost invariable
with use of different reference sites. These results suggest that optimal reference electrode
selection depends on what component of ERPs is a research target, and has to be evaluated

not only theoretically but also empirically.

Key words : Event-related potentials, Reference electrode, Scalp distribution, Search nega-

tivity, N400
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EX - ABOFEBEER2ITBRETERVENS KA
MHD FE - ILFF - B4 - g - KFE, 1990). ERP
BHOREERE L THEREREZHRET SHE (H
AR - HENFSFRBEMBREREES, 1985 2
HB5—HT, MEROHEMEIZEVDERPD FRY 574
MET B &S EE (Beamont, 1983; Rugg, 1983)
MEMINTWS, /-, HFEM (1990) 13, M-
BT 57 ¢ MEEBBROMBICL > T2 HFEDRE

-301 -




BEREA - PREXRA - WAXE - AAREE - BAEER

B, T ARAKREHRICE o TRRD I L2 WS
LTW3%, X507, Regan (1989) Iz ks, HiueE
&L TEDMBENBEYNE, FIEES U 7 1 ki
OfEE WAE, BRMEMEREMN Lo TE
70, “RE OHEBEMBIIFELRN.
INLEZEETDHE, BUREEEHMOREREDLD
1L, O BKETHERPHS T &I, HEEWO
BEWCE2EERMT2-00RBRAT—F E2IUE
THLERD S, FZIE, Faux, Shenton, McCarley,
Nestor, & Marcy (1990) {3, WEZREMZHEESL
5r—%&, BRERBELLET-VELKEL, S#
FREBFED P300 BRICET 2 REL, REUIa AL
BEICELDT7—FT77 0 FTRWIEERLTNS,
APFETIE, EREREECTBERFEOAN (T
By hOKRKESID, 7AMIBOBHEICX>THRE
ZHMBE) OR/NIE>TEHT HHERREEMN (B
2 - BiE - FRH, 1994; Okita, Wijers, Mulder, &
Mulder, 1985) &, BHHN TSI 20 - XI5 A A

M1P1 M1P4

IZBWTBRINSN400 K7 OEE (Bentin,
McCarthy, & Wood, 1985) iZDWT, Rz HIUEFE
BEME (Bk vs. MBRER) T, REZEOHHED
U= R8ER Eorfiz e L /=,

MR
e 1 Tld, REEMEMIIDOWTREILZ.

B &

wERE ) BIrzaE0) OLERBERALI6A
(OBEEMTH, 2140 EHBREELE

il CRTEHETRIZERS (+) 2, FhziEdi
ETHBEHROEBIZT I T 7Ry b (B, HAT
WRRO0.7, BBEANSOHEBE20E) £EXFLEK
EFEIQFFELWRAONAREZERL . SFEO
2oRIFEIE 300 ms, FIERERE (SOA) % 2 000 ms
ELT, I EBRFNC 120 KMz #HE L TERL 2.

M4P1 M4P4

(REFERENCE: Tip of Nose)

Fp1 Fpz

Fp2

Figure 1.

The non-target ERPs referred to a tip of nose in a visual letter search task. Waveforms for different

memory and display load conditions are superimposed.
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Fpt Fpz Fp2

~Suv

o2
.
200 ms

Figure 2.
The non-target ERPs referred to linked earlobes in a visual letter search task. Waveforms for different
memory and display load conditions are superimposed.
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Figure 3.
The normalized difference amplitudes of P4-P1 (pooled across memory load, 300-500 ms) and M4-M1
(pooled across display load, 350-450 ms) waves referred to a tip of nose or linked earlobes.
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The ERPs to targets referred to a tip of nose in a prime-target lexical decision task. Waveforms for three

different semantic conditions are superimposed.
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The ERPs to targets referred to linked earlobes in a prime-target lexical decision task. Waveforms for three

different semantic conditions are superimposed.
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