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Vibration Measurements for
Accelerators Worldwide

Over last 12 years I did organize/take part/collaborate
in a number of ground/magnet vibrations studies at/for
various accelerators, including:

1988-1991 VLEPP/UNK Protvino

1992 VEPP-3 Novosibirsk
1993 SSC - Texas

1994 APS Argonne, IL
1994 for BESSY-II Novosibirsk
1995 VEPP-4/VEPP-5 Novosibirsk
1995 HERA/TESLA Hamburg
1997 Tevatron Batavia, IL

1999-2000 VLHC/NLC Ilinois

This talk is a brief review of many peoples’ work:
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Fig.2. Seismometer of SM3 - KV type.

Here: 1- pendulum with signal and NFS coils, 2 - base of the probe, 3 - springs
attaching pendulum to the base, 4 - permanent magnet, 5 - probe box, 6 -window to
waich the pendulum.

To extend frequency band as low as 0.05 Hz and up to 100 Hz this seismometer was
modified by introducing of electronic negative feedback system [2]. This system allows
to eliminate influence of intrinsic pendulum resonance at 0.5 Hz, and also improve the
linearity , dynamical range and sensitivity of the probe.

The main characteristics of modified SM3-KV probe are summarized in Table 1.
Table 1. Parameters of SM3-KV seismometer.

Type inductive velocimeter

Working frequency band, Hz 0.05 -100
Reduced pendulum length, mm

Pendulum moment of inertia, kG*m? 0.0085

Period of free pendulum, s 2

Sensitivity in working frequency range, V*s/m 5105
Sensitivity of calibration coil, V*s/m 1.8

Dimensions, mm 240x170x145

Temperature range, oC -10...+40

Working humidity condition at 25 oC up to 100%
Mass less than, kg 8

The functional diagram of the negative feedback system (NFS) is presented in Fig.3.
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Ground Motion Spectra at Accelerators and "'LowNoise"

PSD of Ground Velocity, (um/s)**2/Hz
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The mean time T between events with amplitudes Iribre';than X grows
linearly with X (see fit in Figure 5):
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Powertul
quake jolts
desert in
California

Associated Press

JOSHUA TREE, Calif. — A 7.0-magnitude earth-
quake in the Mojave Desert shook millions awake in

- three Western states Saturday, derailing an Amtrak

- train from Chlcago and knocking out power to thou-
sands.

.. "The quake Jolted gamblers out of bed in Las Vegas
and shook buildings as far away as Phoenix and Tijua-
na, Mexico. Up to 90,000 customers lost power, mobile

{1 homes - were :

- knocked off pilings
in the desert com-
munity.of Ludlow
~and cai highway
bridge;. - was"

i ‘eracked..: . -

- “With' - _only,v a

{ handful of injuries

- and- no deaths, _
. Californians cred- - N
. ited location and R @ Ludiond, N
luck for eluding
catastrophe.
- “The level of
shaking is compa-
rable-to what was
“experienced in

Northridge,” said g Web snte traoks storles
Lucy Jones. sci- .
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