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2-1-2

Hz n=0,1,2,

90km 2007 4 73km

7

2-1-3 2004 2 21 2007 2 12 3

5 2-1-4 FM

13.01Hz 13.005Hz 1

2

7

0.001Hz 0.0001Hz

FM

10.245-19.445Hz 0.02Hz

No.1 2

2 3

NS,EW,UD 6

S P

9

No.3

No.3 No.1 35Hz

No.1 P S

No.3 No.1 P S

No.1

A B

1 0.0000+0.02n 0.0100+0.02n 1

2 0.0025+0.02n 0.0050+0.02n 2

3 0.0075+0.02n 0.0150+0.02n 2

4 0.0125+0.02n 0.0175+0.02n
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98SE-01 GL-203m 98FE-01

(GL-150m) 2-1-6

98FE-01 EW

JEP-7B3 Akashi [ Mitsutoyo]

3

±3000m/s
2

±2000m/s
2

0-450Hz

3V/G

1 10
-6

m/s
2

X NS Y EW Z UD (N,E,D )

ECD-1200 ( )

12ch

GPS 1s

A/D 16bit

10V

100x 1x, 5x,10x,50x

1000Hz 10kHz

60GB

100s

100s

0

1000Hz 100Hz

2-1-6

50m

98SE-01

98FE-01
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13 L

2-1-7

2008

Seismic Nail/X-phone Geospace 13

3

8Hz

22.4V/m/s

(X) NS, (Y) EW (Z)UD (N,E,D )

MD8464 ( )

64ch

TrueTime XL-DC 10MPPS,1PPS,1PPM

A/D 24bit

2.56V

100x 1x 10x

100Hz 

100s

100s 0

2-1-7

30m
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MIU

2007 32

3.2

Seismic Nail/X-phone Geospace 34

MD8464 ( ) 2

Hi-net

11.3km 100km 2007 12 85

2-1-8

2-1-8 Hi-net

50km

100km
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2.1.3

3

2004 2 21 2007 2 12 3 5 Hi-net

2007

Hi-net 1 WIN32 1

200

1

2 Radial R Transverse

T NS,EW,UD

radial(r),transverse(t),vertical(z) 1

6 rR,tR,zR,rT,tT,zT

1

2004

2-1-9 2-1-9 3

1

10.25Hz 19.45Hz 0.02Hz

RMS RMS

4 SN Signal to Noize Ratio = 2 P

S

SN

GPS

2-1-9 3

400

10fm fm=10
-15

m

98SE-01 Hi-net

98SE-01 90m 190m

2-1-10(a)

2-1-10(b) r radial t transverse v vertical

P SH SV
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1

2-1-11 vR tT

SV SH

0.165s S 1.28(=0.201/0.165)km/s

1 3 2-1-12 0.2

, 2004c

1 3

2-1-13 (a1) (b1) vR tT

(a2) (b2) (a3) (b3) 0.09

2004 2 21

d zR tT

2 3% c

5ms

2-1-14 Hi-net 11.3km rR

tT (a) 3

(b)

20%

rR-6,7 tT-6,7,8

98SE-01

Hi-net 103m
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2.3
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3.1
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SN
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4.1

4.2 MIU

SN
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SN

SN

SN
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–

,

1994 2 158 (1994)

Kumazawa, M., T. Kunitomo, T. Nakajima, K. Tsurga, Y. Hasada, H. Nagao, H. Matsumto, J. Kasahara, N. 

Fujii, and N. Shigeta, Development of ACROSS (Accurately Controlled, Routinely Operated, Signal 

System) to realize constant monitoring the invisible Earth’s interiors by means of stationary coherent 

elastic and electromagnetic waves, JAEA-Research 2006-033, pp.1-150, (2007) 

,

2006 C027 92 2006

6

2007 P1-012 154 (2007)
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1024 10-1 d

1021 10-2 c

1018 10-3 m

1015 10-6 µ

1012 10-9 n

109 10-12 p

106 10-15 f

103 10-18 a

102 10-21 z

101 da 10-24 y

SI 

SI 

min 1 min=60s

h 1h =60 min=3600 s

d 1 d=24 h=86 400 s

° 1°=( /180) rad

’ 1’=(1/60)°=( /10800) rad

” 1”=(1/60)’=( /648000) rad

ha 1ha=1hm2=104m2

L l 1L=11=1dm3=103cm3=10-3m3

t 1t=103 kg

SI SI

SI 

eV 1eV=1.602 176 53(14)×10-19J

Da 1Da=1.660 538 86(28)×10-27kg

u 1u=1 Da

ua 1ua=1.495 978 706 91(6)×1011m

SI SI SI

SI 

Ci 1 Ci=3.7×1010Bq

R 1 R = 2.58×10-4C/kg

rad 1 rad=1cGy=10-2Gy

rem 1 rem=1 cSv=10-2Sv

1 =1 nT=10-9T

1 =1 fm=10-15m

1  = 200 mg = 2×10-4kg

Torr 1 Torr = (101 325/760) Pa

atm 1 atm = 101 325 Pa

1cal=4.1858J 15 4.1868J

IT 4.184J

µ  1 µ =1µm=10-6m

10 SI

cal

(a)SI

(b)
rad sr

(c) sr
(d)
(e)

(f) activity referred to a radionuclide ”radioactivity”
(g) PV,2002,70,205 CIPM 2 CI-2002

CGS SI

a amount concentration

substance concentration

SI 

Pa s m-1 kg s-1

N m m2 kg s-2

N/m kg s-2

rad/s m m-1 s-1=s-1

rad/s2 m m-1 s-2=s-2

, W/m2 kg s-3

, J/K m2 kg s-2 K-1

J/(kg K) m2 s-2 K-1

J/kg m2 s-2

W/(m K) m kg s-3 K-1

J/m3 m-1 kg s-2

V/m m kg s-3 A-1

C/m3 m-3 sA
C/m2 m-2 sA
C/m2 m-2 sA
F/m m-3 kg-1 s4 A2

H/m m kg s-2 A-2

J/mol m2 kg s-2 mol-1

, J/(mol K) m2 kg s-2 K-1 mol-1

C/kg kg-1 sA
Gy/s m2 s-3

W/sr m4 m-2 kg s-3=m2 kg s-3

W/(m2 sr) m2 m-2 kg s-3=kg s-3

kat/m3 m-3 s-1 mol

SI
SI 

m2

m3

m/s
m/s2

m-1

kg/m3

kg/m2

m3/kg

A/m2

A/m
(a) mol/m3

kg/m3

cd/m2

(b) 1
(b) 1

SI
SI

SI SI

( ) rad 1 m/m
( ) sr(c) 1 m2/m2

Hz s-1

N m kg s-2

, Pa N/m2 m-1 kg s-2

, , J N m m2 kg s-2

W J/s m2 kg s-3

, C s A
, V W/A m2 kg s-3 A-1

F C/V m-2 kg-1 s4 A2

V/A m2 kg s-3 A-2

S A/V m-2 kg-1 s3 A2

Wb Vs m2 kg s-2 A-1

T Wb/m2 kg s-2 A-1

H Wb/A m2 kg s-2 A-2

( ) K
lm cd sr(c) cd
lx lm/m2 m-2 cd
Bq s-1

, ,
Gy J/kg m2 s-2

, ,
,

Sv J/kg m2 s-2

kat s-1 mol

SI
SI 

SI 

bar bar=0.1MPa=100kPa=105Pa

mmHg 1mmHg=133.322Pa

=0.1nm=100pm=10-10m

M=1852m

b b=100fm2=(10-12cm)2=10-28m2

kn kn=(1852/3600)m/s

Np

dB       

SI SI

m

kg

s

A

K

mol

cd

SI 
SI 

SI 

erg 1 erg=10-7 J

dyn 1 dyn=10-5N

P 1 P=1 dyn s cm-2=0.1Pa s

St 1 St =1cm2 s-1=10-4m2 s-1

sb 1 sb =1cd cm-2=104cd m-2

ph 1 ph=1cd sr cm-2 104lx

Gal 1 Gal =1cm s-2=10-2ms-2

Mx 1 Mx = 1G cm2=10-8Wb

G 1 G =1Mx cm-2 =10-4T

Oe 1 Oe   (103/4 )A m-1

CGS
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