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EEG «a (8 - 13 Hy

Davidson

(Davidson, 1992, 1993a, 1993b; Tomarken et al., 1992)

(heart rate variability: HRV) (low-frequency: LF)
(high-frequency: HF) (LF / HF ratio)
(Ori, Monir, Weiss, Sayhouni, & Singer, 1992)
HRV  LF/ HF ratio
(Yoon et d., 1997) Andersson & Finset (1998)

HR SCR SCL

(Andersson & Finset, 1998; Gainotti et al., 1993)
5min
(Wittling, 1990; Wittling, Block, Genzel, & Schweiger, 1998;
Wittling, Block, Schweiger, & Genzel, 1998)

B8P DBP

Waldstein, Kop, Schmidt, Haufler, Krantz,



& Fox (2000) EEG

EEG SBP DBP
EEG SBP DBP
EEG
IAPS (Lang et d., 1999)
EEG
( 1 2)
(event-related potential: ERP) P 3 (P 300)
( , 1998; , 1997, 1998)
HR EEG (van der Veen, van dar Molen, &
Jennings, 2001; Zinser, Fiore, Davidson, & Baker, 1999) 1 2
EEG
5.2 1
5.3.
IAPS EEG
IAPS IAPS
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5. 4.

54 1.
14 ( 239+ 21 )
«( 2
5.4.2.
IAPS 50 s 50 s
HR
15s HR 20 -25s
30s ( , 2001) 6
3 IAPS
6.0 Positive 4.06.0 Contral 4.0 Negative (Curtis,

Lebow, Lake, Katsanis, & lacono, 1999; Larson, Ruffalo, Nietert, & Davidson, 2000)

Positive 7.78
Negative 2.08 Control
511 3 Control 2
Positive - Control - Negative Negative -
Control - Positive 2 6
5.4. 3.
EEG EOG ECG BP SPR EEG F3,
F4, C3, C4, P3, P4 T.C.03s H.C.60Hz ECG
T.C 0.01s H.C. 100 Hz SPR
T.C.3s H.C.100Hz BP 3
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$BP DBP 6s BP EOG

T.C.3s H.C.100Hz

T.C.6s H.C. 100 Hz EEG
3mm/s EEG
6mm/s
A/D 200
Hz (SONY  VAIO PC\VR72)
(EPSON  ELP-7250) 4m

(UCHIDA  BR-24)  1.3x 1.8(m)

5.4. 4.
SAM (sdf-assessment manikin; Bradley & Lang, 1994; Lang et al. 1999)
9
( ) VAS (Folstein & Luria,
1973) SAM  VAS 7
5.4.5.
SAM VAS
3 min Positive Negative
50 s
3 6
1

3min

3 min
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3 Control 2 Positive
Negative
5.4.6.
ECG EEG ECG RR
(inter-beat interva: 1BI) EEG BIMUTAS I
AlD FFT a (b V2 Hz)
8 Hz 95Hz al
9.5115Hz a2 11513Hz a3 ( , 2001; , 1995)
0.2Hz 50s F3
F4 VAS mm
( 10)
54.7.
VAS SAM 1 SAM
IAPS (Lang et a., 1999)
(50 IBI 5s 10s 2
10 IBI
(3)x beat (10) 2 EEG a a
1 a2 a3 t Tukey
p<.05
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5.5.

5.5 1.
VAS SAM Table4 Tadleb VAS 1
(F (2, 26) = 17.7 - 103.9, ps
<.01) Positive Negative
Control (ps<.01) Control
Negative
Negative Positive Control
(ps<.01) Positive Control
SAM
(F(2,26) =7.07 - 79.5, ps< .01)
Positive Control Negative (ps<.01) Negative Positive
Control (p<.01) Positive Control
Negative (p<.01) IAPS
.98 (p<.01) VAS SAM
Positive Negative IAPS

(Lang et al., 1999)

IAPS
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Table4 Reaultsof visud andlog scae (VAS) in each condition (** p< .01)

amusement contentment happiness  anger sadness fear disgust anxiety

Postive ~ 7.0* 62 ]H 6.8 ] 03 0.4 05 0.5 11
Negative  1.1-{** 12 0.6 34™ a5 47" 69 517
Control 3.0 23 2.3 06 0.9 0.9 1.0 18

Table5 Results of sdf-assessment manikin (SAM) in each condition (** p< .01)

valence aousd dominance

Positive 717" 39 4.8
Negative 2.6} **  B5** 3.8 **
Control 50— 39 4.8
5.5.2. IBI
10 1Bl Fig. 10 (3)x beat (10) 2
(F (2, 24)=3.70, p< .05) (F (9, 108)=6.59, p < .01)
Negative 1B (p < .05)
IBI (p < .05) Negative HR
HR Negative
Negative
5.5.3. EEG
a Table 6 a
ol a2 a3 t Positive
a2 a F3 F4 ( t(13) = 3.44, p < .01)
Negative Control a3 F3 F4 ( t(13) =
3.21, p<.01: t (13) = 2.46, p< .05) Positive a2 Negative
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Control a3 (2001)
EEG a2
Positive a2 Negative Control
a3
90 [
940
& 90T
E
[oa)
— 900 -
—e— Positive
880 I —m— Negative
--&- Control
860
—I- [] [] [] [] [] [] [] [] []
0
1 2 3 5 6 7 8 9 10 (beat)

Fig. 10 Changein interbeat interval (IBI) during each condition.

Table6 O power density (u V2/ Hz) of frontal regionin

each condition (**p<.01, *p<.05)

al (895) & (05115 a3(11.513) (H)
Potive F3 0972 0.453 T 0628
0994 0.487 0.659
Negaive F3 091 0.423 0600 — .
F4 0951 0.377 0636
contrgl | F3 0977 0.479 0633 — ,
F4 0993 0.506 0.668
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5. 6. 2

5 7.
1 IAPS
IAPS
1 18
1 Negative IBI
2 IAPS
EEG
5. 8.
5.8. 1
15 23.3 18 )
1
5.8. 2
1 18 IAPS 6 3 Positive
( 1 Positive ) Negative ( Negative ) Control (
Control ) 2 Positive Negative Control
30 s
1 50 s 50 s IBI
(2001) 2 30s
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5.8.3.

(F3, F4, C3, C4, P3, P4)

2 EEG
EEG 1
EOG ECG BP 1
(
5.8. 4.
1 SAM
5.8.5.
1
3 min
3 min
3
5.8.6.
2 ECG EEG
ECG R-R 1BI
a (b V?/ Hz)
a2 11513 Hz a3
F3 F4 VAS SAM
5.8.7.

EOG ECG

BF

ALF21D)

VAS

EEG A/D
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8-95 Hz

30 s

(blood flow: BF)

30s

3min

FFT

al 95115Hz



10 1Bl (3)x beat (10) 2

EEG a al a2 a3
t Tukey p<.05
5.9.
5.9. 1L
VAS SAM Table 7 Table 8 VAS
1 (F (2, 28) = 64.7 - 298.6, ps
< .01 Positive Control Negative
(ps<.01) Negative
Positive Control (ps < .01)
Positive Control SAM
1 (F (2, 28) = 7.41 -
268.7, ps < .01) Positive Control Negative
(ps < .01) Negative Positive Control
(p<.01) Positive Control Negative
(p < .01) 1 Positive
Negative
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Table 7 Results of visual analog scale (VAS) in each emotion valence (**p < .01)

amusement contentment happy anger sadness fear disgust anxiety

Positive 771" 717" 7871 03 0.6 05 0.6 14
Negative 0.8}** 0.9}** 071 52 ** 50** 64 ** 83 *™ 64**

Control 4.2—** 36— 377 07 1.3 11 1.2 21

Table8 Results of self-assessment manikin (SAM) in each emotion valence (**p< .01)

valence arousal dominance

*k

Positive 73 43 4.8
Negative 1.9}** 59 ™ 3.7

Control 53— 38 47
5.9.2. 1Bl
10 1Bl Fig. 11 (3)x (10) 2
(F (2,24)=15.3, p<.01) (F (9, 108)=3.75,
p<.01) Negative IBI Positive Control
(ps< .01)
IBI (ps< .05) Negative HR
HR 1
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900 r

880
é 860 I
@
840 I
—&— Positive
820 | —=— Negative
s -~ A Control
o [ [ [ [ [ [ [ [ [ []
1 2 3 4 5 6 7 8 9 10 (beat)
Fig. 11 Changein interbeat interval (1BI) during each emotion valence.
5.9.3. EEG
a Table 9 a
al a2 a3 t Positive
al a2 a F3 H ( t
(13) = 2.36, p<.05: t (13) = 255, p< .05) Negative Control a2 a3
a F3 F4 (t(13) =259- 3.37, ps<.05)
Positive al o2 Negative Control a
2 o3
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Teble9 O power density (4 V°/ Hz) of frontd regionir

each emation vaence (**p< .01, *p < .05

al (895 a2(95115 &3(11513) (H2)

Podtve S 0887 77, 088 7, 0558
M 0924 0.906 0.608
N ome o oma
Coro  F3 0891 0902 7, 05% .,
M 0920 0.949 0.651
5. 10.
IAPS (Lang et a., 1999)
1
2
1 2 Positive Negative
Negative
Control
Positive Negative Control
1 2 Negative HR
HR EEG
1 2
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EEG

Positive

IBI



IAPS IAPS
IAPS
1 Negative IBI
HR IBI 2
Negative IBI
IAPS Negative
HR (Bradley, Cuthbert, & Lang, 1996; Codispoti, Bradley, & Lang,
2001; Lang, Greenwald, Bradley, & Hamm, 1993) (500 - 6000 ms)
Negative HR (Codispoti et a., 2001; Lang e 4.,
1993) 6s 6s
6 s HR
HR Negative HR
(Bradley et al., 1996) Negative
HR Positive Control
Negative
10 IBI Negative
EEG 1 Positive a2 Negative Control
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a3 (2001)

EEG a2 1 Positive
a2 Negative Control a3
2 Positive al a2 Negative
Control a2 a3
2
EEG
EEG
IAPS
Palomba, Angrill, & Mini (1997) IAPS (visual evoked potential:
VEP) HR
VEP fMRI (functiona magnetic resonance
imaging)
(Canli, Desmond, Zhao, Glover, & Gabridli,
1998) EEG
EEG
( , 2002a, 2002b)
EEG
EEG
IAPS EEG
EEG IBI 1 2
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EEG

EEG

a2



