Characteristics of Ground Motion

Power Spectrum P(f) [m?/HZz]

f<0.1Hz diffusive  "ATL"
Pf)=k/f ,k=1~100nm*Hz

f>0.1Hz elastic "waves"

P(f) oc 1/



ATL Rule
o =<Ay>*=ATL

0% : RMS of displacement ( Ay )
between two points with a distance L
after a time T.

A is site-dependent;10-16~10-2! m/sec.



_ATL at Esashi
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Fig.1 Secular tilting motion at Esashi
station in 1979-1994 (data taken from [16]).



- ATL at HERA
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Power Spectrum ( mz2/ Hz)

GM Measurements
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GM Model

1. 2 dimentional power spectrum

T/2 L/2

P(w k) = lim lim 1/T 1/L §§ x(t s)e-iote-iks dt ds

T—oo  L—0o -T/2 -L/2

P(w,K) = A/w2/k2 (1-cos(kB/A/ ®2)) + 2D (w)U:(w,K)

where, U(w k)=2/v k2 ;- k?, k2.4 = /v, v;: phase velociy
Di(w)=a/(1+[di(w- w))/ ©]%), fi=2nw,

2. Displacement  _
o? = x(t5)? = I P (0k) do dk /(27)?

3. Relative Displacement
o2 (TL)= §§ P (wk) 2(1-coswT)2(1-coskL) dw dk /(2x)2



2 (TL)= | p (L) 2(1-cosoT) do /(2x)
p(w,L) = § P(w,k)2(1-coskL) dk/(2p)

= AL/ 0? ifO<w<w,

= B/ ow* ifw,<mn<oo

where, w,= (B/AL)Y2
o?(T,L)= ATL at O< w < w,
plo.l) = 2 P(w) {1 - Re[Np(w,L)]}= 2 P(0) R (o,L)

where, Re(N.(w,L)) is correlation;

e.g. Np(ol)=JT,(oL/v;) for waves; v,k = ®



Parameters of P(w k) in ILC-TRC

Parameter Units Model A Model B Model C
A of ATL m/s 10 - 10-19 05 - 10-18 10 - 1017
B of ATL m?/s?3 05 - 1018 10 - 1018 5.0 - 1018
fy Hz 0.001 0.001 0.14
Qg m2/Hz 10-10° 1.0 - 10° 10 - 10-1
d 1 1 5
v /s it Vapp(f) Vapp(F)
f2 Hz 0.2 0.2 2.5
a; m?/Hz 351013 351013 10 - 1015
d; 35 35 15
v /s S Vagp(f) Vapp(F)
f3 Hz 5.0 45 50.0
as m2/Hz 10102 25 - 1020 10 - 1019
ds 1.3 0.35 15
Vs m/s 3+ 109 Vapp(f) Vapp(F)

V,,(F) = 450 + 1900 exp(-f/2) m/s




micron**2/Hz
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micron**2/Hz

GM Power Spectra and Models
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GM Model at Tsukuba
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