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Measurement setup
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Measurement setup
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Typical decay curve (HCB)

This 1s not the loss of HCB but the loss of sapphire sample with HCB
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Typical decay curve (HCB)

This 1s not the loss of HCB but the loss of sapphire sample with HCB

87kHz
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118kHz

Typical decay curve (HCB)

This 1s not the loss of HCB but the loss of sapphire sample with HCB
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How to estimate loss of bond?

measured loss substrate loss bonding loss

' l |
¢measETtot — ¢sub€sub =+ ¢BE{B

total energy energy in sub energy in bond
E SUu
7 << Poub
Etot ¢mea,s
¢B — ¢meas

We need to know the thickness of the bond.
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Resonant frequency HCB

Eigenfrequency=38700,519991 Surface: Displacement field, Z component (m) Eigenfrequency=86764.553701 Surface: Displacement field. Z component (m)
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38kHz Eb/Et=2.8¢-5  87kHz Eb/Et=1.3e-5

Eigenfrequency=1.185311e5 Surface: Displacement field, Z component (m)

i
118kHz Eb/Et=2.4¢e-5
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Loss of sample
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Result
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Result
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Let's say the loss of HCB is | at 20K.
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ANSYS calculation with bonds
Model: KAGRAcryopayload8b45mmWithClammpFD60WB.1am

KAGRACcryopayload14.wbpj (Rahul’s PC)
Bonding

InB thickness = lum
InB area = 352mm”2*§&

TNCANSmModel04p141016004TN1umF3 T=20K

10717 — - — HCB thickness = 60nm
Fiber phi=1.1e-6 ——— A %
018 L InB Upper phi=3.1e-3 _ HCB area = 2400mm”2*2
InB Bottom phi=3.1e-3 ———
-19 HCB phi=0.5 |
10 HCB phi=1.0 ——
920 bKAGRA ——
§ 10721 Th : : :
= e noise of HCB 1s still
— -22 .
= 10 below the bKAGRA design.
:% 10723
1072
1072°
o We can reduce it more
N by changed the size of
- ] ' ] ] ' ] ] ' ] ] | ]
10 1 10 100 1000 the fiber heads

Frequency [HZz]
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