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@ Thevi rgo Sensitivity Curve

10—17E e Ll Ll el v van| e Thecurrent
1 ot h-DLIL ;. suspension for
PO Seism ' the Virgo last
3 | Thermal stage is made
IR\ e — Shot by adouble
-19__
10 3 RadPres :;)elp Of. C85
— 3 wires
~ E Rt Creep 1
N B
et R N ThPend | |+ cssshowsthe
%‘? E ThMirror ' best thermal
21 noise valuefor
= 1073 i _
— 3 i metal wire
= e -I‘. suspension
E A +  Thependulum
S thermal noiseis
10% E . dominant
i "'\. between 3 and
10 — T AN T T -."'......| — 50 hz

[N
=
o
=
o
o
=
o
o
o

10000
Frequency [HZ]



)

Pendulum Thermal Noise
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Measured L osses of Materials

» All metals (and sapphire) have asimilar loss
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Fused Silica Vs C85 Breaking Strength: Production facility
» Fused Silica breaking strengh is strongly dependent on the production
and handling procedures

— Impurities inserted in the production procedure can decrease the
breaking strength down to few hundreds of MPa
« For this reason we abandoned the induction oven wire production facility
* A new facility to produce fused silica wires has been realized using a H,-O, flame (*)
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Fused Silica Vs C85 Breaking Strength: Handling

» Fused silicafibers are very sensitive to surface scratchs caused by
contact with metal or other hard materials.

* Inthis casethe Griffith’ slaw relate the scratch size to the breaking
strength

* Inliterature humidity plays arolein the aging of the fiber, but for the
moment we haven’'t conclusive data.

— A 200 mm diameter fused silicafiber has been loaded for more than one year with
5.5 kg in avery humid environment.

— Failure has occurred after the last strong earthquake in Perugia.
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Fused Silica Vs C85 Breaking Strength: Results

e TheC85 steel shows an high breaking strength (T,~2.74GPa) and a good “ confidence factor” (C,~0.65). For
this reason C85 has been selected as reference solution for the Virgo mirror suspension wires
« Synthetic Fused Silica shows asimilar breaking strength if well produced and carefully handled, but the

“ confidence factor C." isstill lower because of alarge dispersion of the measured breaking strength values
and handling problems.
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Fused silica fibers plasticity

» Fused silicafibers are brittle and don’t show any plasticity behaviour
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i@y Creep noise: the problem
» (B85 steel wires under load show anelastic elongation
— DC elongation of the wire

— Shot noise (filtered by the suspension wire) in the interferometer because of the
horizontal-to vertical coupling (see Marchesoni et al., Phys. Lett. A 237 (1997) 21-27)

— A spring loaded C85 wire has been used as support for amirror in aMach Zender
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Creep noise: the solution

o (85 steel wire creep is strongly reduced by low temperature annealing

(stress relaxation):
— suspension wires are kept under tension with aload larger than the Virgo mirror
for aweek at 150°C in N, atmosphere
— thefinal creep rateis gl »2-10*m/s and the noise contribution is reported in the
sensitivity curve.
* And for fused silica Ls0at0’
suspension wires? .
— no conclusive data are 1.35x10]
available. i

£
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@V The expected Virgo sensitivity with fused silica fibers
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