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Violin mode in initial LIGO
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Noise curve of eLIGO
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Violin modes in initial LIGO data
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KAGRA n0|se curve
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Fitting 1st. violin mode
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Spectrum with 16-separated violin modes
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16-separated Violin modes
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Effect to Inspiral search
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Spectrum with violins
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Parameter estimation
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Effect to Burst search
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Comparison of SNRs at 10kpc

- O S S — -

| violin 4 divided |6 divided
KK+9 model Ae 7.7400 8.1500 8.2800
KK+9 model Ap 9.1700 9.0800 8.9500
KTKI13 R0Oe 6.9500 3.5700 3.9800
KTKI13 ROp 6.9400 6.5100 5.2100
KTKI3 R2e 56.2100 53.4100 50.2300
KTKI13 R2p 69.7300 56.8700 49.6800
KTKI3 R3e 11.7000 20.2400 18.0400
KTKI13 R3p 26.1500 23.1700 17.2900
TKI1 BI2XIBIO 376.0200 359.3200 344.5100
TKI11 BI12X20BO| 73.5300 65.3800 62.3600
TKI1 BI2X20BI10 | 173.0600 109.4000 143.8000
TKI1 BI2X5B0I 238.0800 228.7400 226.8900
TKI1 BI2X5BI0 328.0400 309.4600 286.9100
TKI1 BI2XIBOI 305.4000 217.1400 274.3400
mean ratio [/lviolin] |1 0.9 0.8
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FoEVTICEBinspiralFBEDNE
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o 1/4IcDampTZnid. SNROAORIZIFEA EXRL,

VI I BBMERAREDOUE

- O S S — -

| violin 4 divided |6 divided | /4Dumping
KK+9 model Ae |7.7400 8.1500 8.2800 7.9900
KK+9 model Ap |9.1700 9.0800 8.9500 9.1500
KTKI13 R0e 6.9500 3.5700 3.9800 6.7300
KTKI3 ROp 6.9400 6.5100 5.2100 6.3100
KTKI3 R2e 56.2100 53.4100 50.2300 55.6800
KTKI13 R2p 69.7300 56.8700 49.6800 67.9400
KTKI3 R3e 11.7000 20.2400 18.0400 19.2900
KTKI3 R3p 26.1500 23.1700 17.2900 26.0200
TKII BI2XIBIO |376.0200 359.3200 344.5100 373.5600
TKI1 BI2X20B0O| |73.5300 65.3800 62.3600 68.7700
TKI1 BI2X20BI0 |173.0600 109.4000 143.8000 157.0700
TKI11 BI2X5B0| |238.0800 228.7400 226.8900 237.0200
TKII BI2X5BI0 |328.0400 309.4600 286.9100 326.2600
TKII1 BI2XIBOl |305.4000 217.1400 274.3400 299.7800
mean ratio [/lliolin] | 1 0.9 0.8 0.98
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S6 unknown spike glitch
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Violin mode excited by a spike
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Comparison of SNRs at 10kpc

- O S S — -

| violin 4 divided | 6 divided Excited
KK+9 model Ae |7.7400 8.1500 8.2800 7.2300
KK+9 model Ap |9.1700 9.0800 8.9500 7.6200
KTKI13 R0Oe 6.9500 3.5700 3.9800 1.2100
KTKI3 ROp 6.9400 6.5100 5.2100 1.6900
KTKI3 R2e 56.2100 53.4100 50.2300 41.7000
KTKI13 R2p 69.7300 56.8700 49.6800 23.7000
KTKI3 R3e 11.7000 20.2400 18.0400 9.1400
KTKI13 R3p 26.1500 23.1700 17.2900 16.8700
TKI1 BI2XIBI0 |376.0200 359.3200 344.5100 303.0600
TKI1 BI12X20B0O1 |73.5300 65.3800 62.3600 58.7000
TKI1 BI12X20B10 |173.0600 109.4000 143.8000 86.8800
TKI1 BI2X5B0| |238.0800 228.7400 226.8900 192.0500
TKI1 BI2X5B10 |328.0400 309.4600 286.9100 231.7100
TKII1 BI2XIB0O| [305.4000 217.1400 274.3400 134.1200
mean ratio [/lliolin] | 1 0.9 0.8 0.6
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DREZU | 49 | 160K | 163K+ 10x[EIE | 1693 +1/4xDump
inspiral
(Mp<) 241 | 232 | 224 191 239
Burst I 0.9 0.8 0.6 0.98
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Finite Element Analysis

* Use FEA to predict energy stored in the suspension elements and the dilution

' MOdek A.V. Cumming et al., Class. Quant. Grav., 215012, 2009
A.V. Cumming et al., Class. Quantum Grav. 035003, 2012

— bulk loss

— surface loss

— thermoelastic loss
— weld loss

— Bond loss

constrained
for analysis

« Energy storage in fibre
essential to model thermal
noise performance
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