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What are Gravitational Waves and detectors ?
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Schematic of gravitational-wave detection with a
Michelson interferometer?.
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Sensitivity curve of Advanced LIGO detector
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Schematic of a gravitational wave detector
with optical cavity in each arm.
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VIRGO Interferometer



Transverse Mode
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G ian b il Mode mismatch in an optical cavity with blue line depicting cavity
aussian beam profiie eigenmode and red line depicting shape of beam inside cavity?
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Limitation of Future GW Detectors
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High Power in optical cavities is limited due to
thermal distortions of cavity mirrors
Cavity mirror 1
Thermal distortions in an optical cavity

https://einsteintelescope.eu/multimedia-resources/images/
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Thermal Compensation system(TCS)

RH Miror HR surface
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Schematic representation of the TCS principle of CAD drawing of the RH surrounding a mirror.”
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Limitation of Future GW Detectors
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High Power in optical cavities is limited due to

thermal distortions of cavity mirrors
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Thermal distortions in an optical cavity
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Demonstrating Transverse Mode Control

ET-OPT:10m Prototype (Aaron’s Talk on ET-OPT tomorrow)
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ET-OPT vs ET-HF
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Parameters

ET-HF

ET-OPT

gj:jv':tsu‘:; 5070 m 5.07m

Circulating Power 3 MW 3 kw
FSR 14.99 kHz 14.99 MHz
L(i;\?v“lj&t)h 147.7 Hz 147.7 kHz

Mode spacing / 92.5% 92.5%
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TSAMS Mode Matching Landscape
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Closed Loop Mode Matching Control
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1. Mode sensing with the phase camera for gravitational-wave interferometers Doctoral dissertation presented by Ricardo de Abreu Silvério Cabrita
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MPR = power recycling mirror
MSR = signal recycling mirror
BS = beam splitter

MFE/N = far east/north mirror
MCE/N = close east/north mirror
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Advanced LIGO wavefront sensors



Operating Pressure = 107 mbar
Material = Stainless steel
Volume =281.250 L

Operating Temperature = 293 K
Outgassing rate = 33.75 L/sec

ET-OPT Vacuum system
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Strain [1AHz]
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Figure : Sensitivity curve for advanced LIGO Figure : Sensitivity curve for ET-HF
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Mode Matching solution for ETpathfinder(ETpf) ( WP2)
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Mode control with TSAMS

First demonstration of intra-cavity @
closed loop mode control. Realized with M1 PRM  ZM1
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