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SOLARIS OVERVIEW EVALUATION OF ACELEROMETERS

In addition to seismometers, seismic accelerometers can be a suitable motion transducer for the SOLARIS
measurement. The noise of two different seismic accelerometers has been evaluated. These are PCB393831
1.5GeV Storage Ring and Endevco Model 86. The signal and noise for these transducers are plotted below.
» 12 DBA magnet blocks
* 100 MHz RF system

» 300 MHz Landau Cavities
* Injection dipole kicker
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Two curves show that all accelerometers tested are able to measure above 7 Hz according to the signal to
noise ratio. For the SOLARIS measurement this is not sufficient. The motion should be measured down to
1 Hz. However, seismic accelerometers can be used as a supplement to seismometers at high frequencies.

energy: 200 - 2000 6V
source: bending magnet INTEG RATED RMS VALUES

Integrated RMS is used to sum up the total vibration in a spectrum. As the name indicates it give the RMS
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(Root Mean Square) value of the total vibration. The integrated RMS is defined by:
» Normalized emittance 10mmmrad energy: 8 - 1000 eV
» Energy spread <0.2% source: elliptical polarized undulator

with 120mm period length

o, (V)= E'(I)W (v)dv

Integrated RMS is a function of k, the frequency, k; is the lower value for the summation and k; is the upper

The acquisition system used was the QuantumX made by HBM. The QuantumXI system is a universal value for summation. It is usual to plot the integrated RMS as a graph where k; is a fixed upper value and k;

amplifier and compact data acquisition system. It contains 8 input channels for each channel with is gradually reduced while the integrated RMS is plotted for each value of ki. Then it is possible to see the
a sampling frequency up to 19,2 [kHz]. 24-bit A/D total summation of vibrations from a frequency and down to every lower frequency.

converter per channel The integrated RMS ground motion at E_W and N_S direction for several locations are plotted below.
for synchronous, parallel measurements.
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SUMMARY

* Methods and parameters have been established on how to perform ground vibration measurements in the
sub nanometre range.

" For some locations of interest, the ground motion has been measured and calculated. The integrated RMS
at 1 Hz are shown in the table below:

" The frequency spectrum showing an integrated RMS value above 1 nm can be reduced if some effort is
given to remove vibration sources from the environment (services, pumps, etc.) and from the mechanical
interfaces between the ground and the magnet.

' In general the Signal-to-Noise ratio for the seismometers used seems to be satisfactory for the SOLARIS
stabilisation and work activities.

' The most critical places are the SOLARIS tunnel and the experimental hall where the signal-to-noise ratio is 01|
about 2 at 1 Hz.

1 A system was developed by the SOLARIS mechanical team for ground motions measurement in a single
degree and three degree of freedom. This system includes a seismic accelerometer and the QuantumX data Y
acquisition system. The performance of this system was measured in parallel by a second acquisition Frequency (1]
system.
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