O1 DARM Loop Design
Comparisons and Critiques
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DARM OLGTF (UGF Zoom)

DARM Open Loop Gain Comparison
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DARM Open Loop Gain TF
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Actuator Strength Comparison
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Actuator Strength Comparison
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Actuator Comparison (Hierarchy Filters)

L1 SUS ETMY Distribution Filters
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The DARM Filter and Sensing Function
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L1 Actuator Authority (Big Picture)

L1 SUS ETMY Actuation Authority
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L1 Actuator Authority (X-over Zoom)

L1 SUS ETMY Actuation Authority
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H1 Actuator Authority (Big Picture)
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H1 Actuator Authority (X-over Zoom)

H1 SUS ETMY Actuation Authority
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Authority Including DARM Filter (scaled by optical gain)

L1 SUS ETMY Actuation Authority * DARM Filter * Optical Gain
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Authority Including DARM Filter (scaled by optical gain)
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Conclusions

* H1 DARM Loop needs some tune-up and
clean-up

— More boosting at low-frequency
— Better / simpler distribution filters
— Less notching?
* Frequency response is splayed out

everywhere at both sites, evident that
“design” was staggered and piecemeal

— Both sites should consider consolidating, for
easier analysis of performance



Bonus Material:
Calibration Parameter
Time Dependence

Clues of “real” IFO parameters
changing -- confirmation from
alternative measurements



Comparison Between Relative ESD Actuation
Strength
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Comparison Between Relative Optical Gain
Measurements

Arm Power (divided by PRM transmittion), normalized by the start of the lock stretch

Tracked via Arm Power Misemalizadvalues

1.05. - : : y
'J . : ; - PRC gain
1.04" r/ . . A : : . IFOopticalgain(KC),
81081 g 4 — ( _ p/ o : ' con : ' ; 3
i . ‘ i / i f I ' v oo : | . R ;
102 p [ Lo M o ; = : . . ' [N
A ‘ , i ef : o -
) ‘i

o
©
©

! AR I R H
0.98 Lhy sy
i o NN
0.97 R - p
» o
0.96- L 0
s 30 35 40 45

20 25
Time since 14 Sept 2015 00:00:00 UTC [days]

Tracked via PCAL

PCAL Estimation of the change in optical gain from 330 [Hz] PCAL lines
LHO aLOG 23147

G1501372-v1 20



