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Seismic Isolation
• Riccardo DeSalvo presented a design as a substitute for the baseline Adv 

LIGO (and LIGO-1 OMC) HAM seismic isolation, proposed to be built 
and tested at LASTI.

‣ horizontal isolation from inverted pendulum; compact version has been tested in the lab.  
Feedback to LVDTs for drift control.

‣ vertical isolation from new arrangement of GAS units that would support existing HAM 
optics table.  Parasitic tuning springs, and negative spring from feedback from LVDTs to 
voice coil actuators, which also control drift.  Required control bandwidth under study.
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Seismic Isolation, continued
• Brian Lantz presented an 

update on the Adv LIGO BSC 
seismic isolation development.

‣ Technology demonstrator in 
Stanford ETF is operating with good 
performance, with all noise levels 
explained by the model. 

⁍ 1 Hz performance limited by 
GS-13 geophone’s preamp; new 
“standard” design should allow 
Adv LIGO required perf.

⁍ 10 Hz performance limited by 
too-stiff blade springs; Adv LIGO 
prototype design modified to 
avoid this in LASTI test.  Also, 
side-to-side resonance of BSC 
vacuum chamber couples energy 
at about 10 Hz to external SEI 
structure, making higher-than-
expected disturbance.

⁍ LASTI version should provide 
good performance for Adv 
LIGO 3

Motion of the Test Mass with Proposed Mods to ASI design
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Suspensions Research

• Norna Robertson’s talk updated us on 
various aspects of the Adv LIGO suspension 
research.

‣ Controls prototype parts being assembled, 
including lightweighted lower caging assembly, drum-
end maraging steel wires, and installation arm.

⁍ To be tested soon at LASTI, supported on HEPI 
using ‘dummy’ optics table (i.e., no Adv LIGO SEI)

‣ Work towards Noise prototype well underway 
(mostly) in the U.K., for installation next year under 
SEI BSC prototype at LASTI.

⁍ OSEM development, passed form/fit/function test

⁍ mechanical design work, including provision for 
compensation plate, and accomodation of 
sapphire backup substrate.

⁍ Electronics front ends.
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Suspensions Research, continued
• Talk by Alastair Heptonstall on CO2 laser-

pulled fiber and ribbon development

‣ until now, ribbon fibers have been made in an 
automated pulling machine using a Hydrogen - 
Oxygen flame.  Dimensional errors largely attributed 
to flame variation.

‣ CO2 automated pulling machine has been tested, and 
will soon be improved further with independent 
control over feed and pull rates.

‣ mechanical properties of ribbons made with both 
methods has been carried out, giving reasonable 
agreement with expectations and requirements.

‣ design and testing of ears and welding using CO2
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Optic ear design & test

! Designed to reduce peeling effect and increase strength

! Separate ears for each ribbon (4 off total)

! Disadvantage: more bonding effort

! Strength testing: load using nail

ended wire

! Rigorous failure tests will be 

conducted (Glasgow/CIT)

! Test ears fabricated end May 05

Ribbon 
weld
position

Load

Silica test mass showing bonded silica 
attachment ears for welding the ribbons in the 
monolithic final stage.  Inverted ears used on 
penultimate mass.

(Armandula, Cagnoli, Cantley, Crooks, Elliffe, Heptonstall, Hough, Jones, P-Lloyd, Rowan)
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