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Abstract Present study investigated event - related potential (ERP) during the memory retention phase of Sternberg memory
scanning task. We compared ERPs of 2 conditions differ in memory load (Memory3 and 5), and 2 conditions differ in memory
set size(Control3 and 5). Our result indicated that different memory load was reflected in late P300 component, P3b but not in
P3a. Duration of the P3b was suggested to be increased with memory load. In contrast to the previous argument that ERP
components to be memory load independent, we suggest analysis limited to the late P300 component and its duration to reveal
the memory load related activity in ERP.
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feinoto. LA LZRNRE, P300 MO F ThHEICH R RWHEICH 7. ZHODOREND, PIbES D
HEND P3afy Tk, TNICBHRET D P3b s Frc RE B R OMRIE & SRIBA T & o BT & 20 B M
DREHINIERMEIIZBWT, VY b A X BhHhDHIENFRREINTE. SBRITIEHEITLICERDIK

-38-

NI | -El ectronic Library Service



Institute of Electronics, Infornmation, and Conmunication Engi neers

Voltage [pnV]
Memory3-Control3

-5
[ | l | ; | | - - %
0 80 160 240 320 400 480 560! 640§ 720 800 880 960 Latency [ms]
Contliolilll E Mc'emorySilF
Meménrysﬂl

5. BEFF Oms— 960ms {2 17 5 Memory 5 & Control FHDEHFD R T T 7 4 — K&

JERER E OB A B E 272 T PIb BERE OB E
- THIRETHS.
\\,\{ / T, LI HETA L, ERCz-PZABICE
Memory3 i} 5 ERP IZ8B T, Memory & D4 Tik P3a, P3b
&Wﬁw.m Control3 4 S B RS B S T B — 5 C, Control 4 D
N BA TIE P3a 41T Memory & S IZIERIRICHEE &
' NTWEELEDOO, P3b Al EHABIZIIREI AR,
L AR ECHREAMARLIEVEEREY £
7N v R A XN D)THEPbESBREEN AP o7E W
0 A SEENBESA TR, SABLNEHREE —K
0 // 500 1000 LTW5.
7 Latency [ms] ThE<T, DBARL ERPOEEMSEZH LS Z &2
B ThHDdEHRE SN TEA[7][8], RHFFE TIX
Controt ¥ MemoryS#f ERP DB ICER L, SBICAE Y £y FHA X
\'\\ // AAEHl L7z Control FZRETHI LT, FRIE A
N DEBMNERP IC KBS NS A EMEERLE. LaLA
5 —  Memory> 2B, AFEGE TR EEG (2 13 B 5 AR AE 25 B\ 23 22
—— Conrol3 B RREE SV &\ D K AN FET S, £, B
fEEEIX EEG VA2, EEG LV bHEEBEHIZ LD
HEENDLRLEBEREEICHL AR MEG & W72
2 BTN TUWA[10][11]. AW ZFE T ERP IZ L 5EIE
BHEOEBL RN TESWREENRINEZ L2 BT
2, KEMFEOMNAEE» LIBRAEZMH S MRI -
Latency [ms] EEG M AMITIC X 2 M FHEERET L2 LT, M
P3a R HBHBETHHLEBRICOVTE D EMICRNT
M6 CzABD 6 EMEMEAFE L TH LI ERP XBLEZLND.

Control#f Memory3i#

Voltage [uV]
LA

Voltage [pV]

0 / 500 N 1000

5. &7

AR TIX, A4 v S— 7 BEZITH O BEG % 3t
LTERPZR®, BEAWMNELIFHEZEELEZD
EELBRHNLZ.ERPICEIZEBAWTOEEOK LN

-39.

NI | -El ectronic Library Service



Instit

ute of Electronics, Information,

-3 Memory3
— - Control3
Z 0
S
o5
= 5
5

10

0 500 1000
Latency {ms]

-5 Memory5
o~ ] {gy‘\} oo Controls
=0 v bR
E 0 §M§1
Wy A
E 5 'y%* Tl
g Tt

10 , i

0 5300 1000

Latency {ms]

7.PzEB D 6 EREEMELE L THS 7~ ERP

—  Memory3

—  Memory5

0 300 1000

Latency [ms]

-5

Voltage [uV]

1600

0 500
Latency [ms]
8. Cz(K L), Pz(X T)/& 38 ® Memory §&: R Lo
ERP @ Eh 8

and Conmuni cati on Engi neers

H#EETHD L REITHRETHRE I LTV A[7][8], &
W TIi3 ERP IS ERLAEY By bY A X
Z#fHl L7z Control &L k@432 LT, 7 X M
BRERSNTZRICREEIN 2 P3bRYOEEICA R
ZNFZ DL, P3Ib MO ICRIBAMOBE R KB S
NDAREEHERE L.

BEE OREFIE O — L BT B (4 B RF5E BB B

2340060 EZ T 2b DO THY, HFRLTHE
ZRT.

X B
[1] S. Sternberg, High-Speed Scanning in Human

[2]

(3]

(4]

(5]

(6]

(7]

[9]

Memory, Science, vol.153, no.3736, pp.652 - 654,
1966

O. Jensen, J. Gelfand, J. Kounios, and J. E. Lisman,
Oscillations in the Alpha Band (9-12 Hz) Increase
with Memory Load during Retention in a Short-term
Memory Task, Cerebral Cortex, vol.12, no.8,
pp.877-882, 2002

AFPHE, “ERBEEMERP) L RMES : T3
DEYTORM 2, T8RS, 42%, 15,
pp.25-35, 2003

G. McCarthy , and E. Donchin, A Metric for Thought:
A Comparison of P300 Latency and Reaction Time,
Science, vol.211, no.4477, pp.77-80, 1981

A. Magliero, T. R. Bashore, M. G. H. Coles, and E.
Donchin, On the Dependence of P300 Latency on

Stimulus Evaluation Processes, Psychophysiology,
vol.21, no.2, pp.171-186, 1984

L. Pelosi, M. Hayward, and L. D. Blumhardt, Is
“Memory-Scanning” Time in the Sternberg Paradigm
Reflected in the Latency of Event-Related Potentials?,
Electroencephalography and clinical
Neurophysiology, vol.96, no.1, pp.44-55, 1995
WA, TRBRER, RHEL, “RKEEHTE
EEICEET I2MBER o V XADOKRZEBHES,”
BERFRWIEE C, 116 %, 2 5, pp.217-222, 1996
S. Curtis, J.-Z. Wang, and S. .
Williamson, Changes in Cortical Activity when
Subjects Scan Memory for Tones,
Electroencephalography and clinical
Neurophysiology, vol.82, no.4, pp.266-284, 1991

B. Schack, and W. Klimesch, Frequency
Characteristics of Evoked and  Oscillatory
Electroencephalic Activity in a Human Memory
Scanning Task, Neuroscience Letters, vol.331, no.2,
pp.107-110, 2002

L. Kaufman,

[10]0O. Jensen, and C. D. Tesche, Frontal Theta Activity

in Humans Increases with Memory Load in a Working
Memory Task, European Journal of Neuroscience,
vol.15, no.8, pp.1395-1399, 2002

[11]A. M. Tuladhar, N. ter Huurne, J.-M. Schoffelen, E.

- 40 -

Maris, R. Oostenveld, and 0. Jensen,
Parieto-Occipital Sources Account for the Increase in
Alpha Activity with Working Memory Load, Human
Brain Mapping , vol.28, no.8, pp.785-792, 2007

NI | -El ectronic Library Service



