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Seismometers

-First use dates back to |32 A.

- Extremely sensitive

-Instruments used to
detect ground motion
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VolksMeter ||

-Developed by RLL Instruments

- Iwo sensor arrays are mounted
at a 90° angle to each other

-Provides useful correlation
and two dimensional data
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Components

-AD board which reads
and transmits data

-GPS to time stamp data

-USB output to connect to computer
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Components

-Pendulum 1s placed
between plates

-number readout IS
broportional to 0

-2.5 X% |09 counts/radian
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Tools to level

Calibration based on leveling screws
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Mathematics of a Pendulum

«— o g = 9.8 m/s*

W= (21T1)(frequency)
L=length of the pendulum

. 2 = o/l Fo=.918 Hz

a(t)=go(t)

Seismometers measure a(t)



The Power Spectrum gives us A; at all

frequencies for W
This seismometer measures a(t)

a(t) =2 (Ai)cos(Wit)=2ai(t)

Ai is the amplitude of acceleration
at Wi in units of m/s?

Ve want position with respect to time
xi(t) = Xicos(Wit)
we want Xi
dxi/dt = (-Xi)(Wi)sin(Wit) = vi(t)
dvi/dt = (-Xi)(Wi*)cos (Wit) = ai(t)

Xi = -Ail(W?)
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- WmSDR - Channel: 1 CH1

File Alamn Channsl  Ssltings View  Window Help

System: 1 - Events Saved: 30

15:13:00

15:15:00 [V e st AT
o e | | e e e s e
JLTEE R e e i G A et A A st

15:20:58 [~V T _The prOgram We
;2 Y-CHI: 1 Input Avg: 6 Min: 31451  Max: 33925  Total: 65376 U Se tO COl lec-t -the

UTC: 04/14/08 15:21:39.799 PDT: 04/14 08:21:39 (L] Save Event: 3:53
Z% Channel 1 EH1

25 Ch: 1 CH1 VY: Courilts %: 1 Minute (L) . - d a_t a S _t ream i S

18 winSDR
25 08:20:38 ' 08:21:08 ' 08:21:38 |
Auto Save Done: 1 file saved in c:\program files\winsdr\events\0804', [15:20:41 UTC 2 08:20:41 Local ~ ~

-Unable to open this type of file

seisdata2.195
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cxtracting Data

- Import numpy
5, Import seisdata

seisdata2.195

def extract(sdataFile,out):

s=seisdata.Seisdata(sdataFile)
chl,ch2 = numpy.hsplit(s.samples,?2)

f = open(out,' W)

foriin range(O,len(chl),|):
a = str(float(ch[i]))
b = str(float(ch2[i]))
sb=a " bR

-3305.90

2 -2912.0
fwrite(st)

-2849.0

-3229.0

-2950.0

-2988.0

-2976.90

f I () -3039.0
-3282.0
'C Ose -3166.0

-3242.0

-3064.0
retu rn OUt ﬁ -3356.9
-3064.0
-3394.0
-2950.0
-3394.0
-3115.0
-3254.0
-3064.0
-3406.0
-3178.0
-3495.0
-3356.0
-3178.0
-3520.0
-3280.0
_-3761.0
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Sample Data

-This Is a stream of
data which comes
from unpacking

information from
the seismometers

-Python Is the
programming
language used to
plot the overnight
data stream
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-3242.0
-3064.0
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-2950.0
-3354.0
-3115.0
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-3356.0
-3178.0
-3520.0
-3280.0
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oomed In view
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displacement LSD (m/rtHz))

Seismometer Results

R
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At |Hz we're are observing a
displacement of about 108 m/+/Hz



Interferometer Results

201 2- 06 14 DC DARM Lock ASPD Spectrum - RMS Corrected on 2012 07-30
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Interferometer setup

|

M Signal out I A ISeismometer

-Main problem: The two areas
where the lasers are
housed are physically moving

—/ aser In

Service Vessel

-Sensitive to ground motion

-The seismometers can help by
locating source of this motion

e

Friday, August 3, 12



—ow this helps the Holometer

-We can see that something here at Fermilab 1s
turning off and on every couple minutes

-Can compensate for that noise in the Holometer



Questions, Comments?



Import numpy
import pylab

import matplotlib
from numpy import *
from pylab import *

f = raw_input("Enter Seisdata Here: ")

f = open(f)

ines = f.readlines()

Xaxis = []

yaxis = []

for 1 in lines:
parts=i.split(" ")
xaxis.append(float(parts[0]))
yaxis.append(float(parts[ ]))

print " xaxis plot "
pylab.plot(xaxis)
pylab.show()

print " yaxis plot "

pylab.plot(xaxis)
pylab.show()
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import numpy
import pylab

import matplotlib
fromm numpy import *
from pylab import *

f = raw_input("Enter Seisdata Here:")
nfft = input("Enter nfft Here: ")
sampleRate = input("Enter sampleRate Here:")

f = open(f)

ines = f.readlines()

Xaxis = []

yaxis = []

for 1 in lines:
parts=i.split(" ")
xaxis.append(float(parts[0]))
yaxis.append(float(parts[ |]))

print " xaxis psd "
matplotlib.pyplot.psd(xaxis,nfft,sampleRate)
pylab.show()

print " yaxis psd "
matplotlib.pyplot.psd(yaxis,nfft,sampleRate)
pylab.show()
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