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200 days of L1 performance

—
w

O
o
=
()
o 12
-
©
oC
M

—
—

—k
o

0.5 1 1.5
0.1 - 0.3 Hz [a.u.]

Waldman UC March LSC mtg G070068 3



200 days of L1 performance 200 days of L1 performance

L1 Range [Mpc]

L1 Range [Mpc]

500 1000 1500 200 300
0.3-1.0Hz[a.u] 1.0 - 3.0 Hz [a.u.]

200 days of L1 performance 200 days of L1 performance

L1 Range [Mpc]

L1 Range [Mpc]

400 600 800 0 100 150
3.0-10.0 Hz [a.u.] 10.0 - 30.0 Hz [a.u.]

Waldman UC March LSC mtg G070068 4




[}
Q
=,
@
o
c
S
o
h
—

—
(0))

— -y Y —
)\ w & &)

—
—

200 days of L1 performance
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40

Strong coil current
correlation, better
than seismic

Physical machine
signal

Correlation #
Causation

Other
correlations?
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200 days of H1 performance

200 days of L1 performance
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Range correlation to Seismic
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UC injections

0 - 10 Hz DARM acceleration [rms m/sQ]
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3 Hz DARM m/s?
8 Hz DARM m/s?
3 Hz DARM * sqrt(F)
8 Hz DARM * sqrt(F)

Fit to (m/s?)%2 ~ 32

This series from
LLO in August

narrowband POS
excitation into
LI:SUS-

ETMX_LSC_EXC

~ fl/2’ |3/2
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Data from Feb. 07

POS drive results
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Need more data

Not yet
predictive

Excess noise at 40 Hz
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8 Hz POS B 8 Hz Pringle
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showed Pringle = Pos
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Time dependence




Jackson Magnetostatics

1

Fictional B(H)

H = magnetic field
B = induction field

M = magnetic moment

Hard ferromagnet relaxes
to an Ho depending on
geometry
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Y dist [mm]

Edge-effects

s

Y S O U W

s/ [

/7/7—*—)\)\
\\)\*'—}2/

7

Y
p
/
t
t
A
N
~
N

\\\\\‘If/////»ﬂ\\\\\\‘“/////’
////l‘l\\\\\\.,_»//////‘f\‘\\\\\

: 0 0.5
X dist [mm]

Waldman UC March LSC mtg G070068 |6

Solved for rectilinear
geometry (Engel-Herbert
& Hesjedal)

Magnetic field (and
stress) peaks in corners

All test mass magnets
similar size, material, field



Money in Noise
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Barkhausen noise
(domain wall
rotation) stress-
dependent

Power law
distributions of
Hc and magnetic
viscosity

(American Stress
Tech)
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Mitigation Smoking
Guns

® Feedforward & Feedback to pre-isolator
® Chamfer the existing magnets

® High-u “Hats™

® Replace NdFeB with SmCo

® High frequency bias - “domain shaking”
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BN isn’t the only Noise

Many have been proposed, few have been
definitively ruled out

e Barkhausen noise

e Charge motion

® Optical scattering

e Stick-slip suspension noise (eg. clamp)
e “Other” actuation noise

® Lleciicnics nnise
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