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L

PROBLEM: Predict the thermal noise spectrum r€(o) for

LIGO test masses in a frequency range 10 Hz to 1 kHz
from measurement of internal friction (or loss angle) flut)-

at about 10 kHz (by design).

fl

COMPLICATION: Can NOT use the trick as used in

measuring fio) for pendulum modep of the suspension, by

measuring Q's of various violin modps, since test masses

have no resonance in frequency range 10 Hz to 1 kHz.

I

SOLUTION: Measure the anelastic aftdretfect, after the

sample is "instantaneousfY" relieved of stress'
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RELATIONSHIP BETWEEN (to) AND {t):

{ro) is well approximated bY:

/l
(A.S. Norwick & B.S. Berry, Anelastic Relaxation in
Crystalline Softds)

The internal friction 0 at some frequency o is

approximately equal to the fractional change in the strain

of the sample on the corresponding time scale r. i
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BKT GLAS$ CYLINDER
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BK7 GI-ASS CYLINDER
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FUTURE PLANS

I measure 0(o) for pre - Oct. 1994 LIGO test masses.

r lmprove the measurement technique of O(co) to 1O-6 or

better, so $(al) of other low internal friction optically

transparent samples can be measured.

. design an anelastic aftereffect measuring apparatus that

can be used to test actu6l test masses qs suspended

on the full scale LIGO 
t

I

I

(


