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The role of optical cavities in GW detection
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Point absorbers on the aLIGO test masses

absorber: 155 pm across bright center
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Brooks, G. Vajente et al., “The point absorbers,” (2019), G1900203-v3.
D. Hall, “The effect of a point absorber in an arm cavity,” (2019).
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L1-ETMX surface deformation. At = 20s. t0 = 1233285394, Contour = 0.3nm
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Higher order mode generation

L=4km

TEM_,

TEM

..................... 4”"_(:

Point Absorber

G. Vajente, "In situ correction of mirror surface to reduce round-trip losses in Fabry—Perot cavities," Appl. Opt. 53, 1459-1465 (2014) [modified]
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TEM Hermite Gauss propagation modes
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Thermal compensation system design
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Finite-element analysis of design

Ray Trajectories 3D Temperature Profile
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293.8

Optimized Parameters:
1. ROC

2. Reflector Geometry
3. Height (z2)

Constraints:
1. Delivery distance
2. Heater position

3. X'p05|t|0n > Rtest mass

293.3
T [K]



Measuring the heat distribution

T (K)
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Reflector ROC (cm) 3.6 1.75
Delivery distance (cm) 10 5
Thermal Profile FWHM (cm) 2.85 1.9
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Temperature [K]

Simulation vs Experiment Temperature Profile
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Reflector Geometry
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Experimental Setup
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Hartmann Wavefront Sensor Measurement

Wavefront Profile of Heated Optic
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Conclusions and future work

* Obtained thermal profile can be used to actuate 7t" order modes
* Further parameter optimization is necessary for a better system
* LIGO noise requirements

* Vacuum compatibility considerations
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Thank you for your attention!
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