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Irradiance Target → Test mass 
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Elliptical 
Reflectors

Heater 
Source

1/32nd Unit: Unbounded

Elliptical 
Reflectors

Flat Side 
Reflectors
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Source

1/32nd Unit: Flat Bounds
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Spread of 
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Higher Intensity Level within Target
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Designing New Edge Coverings

Winston, Jiang, and Ricketts, 
Nonimaging Optics: A Tutorial, 2018. 

➢ Design Basis: 
Compound 
Parabolic 
Concentrator
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Parabolic Surface, Extruded Through Heater Unit

Parabola 

Extruded through 
Heater Unit
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Resulting Heater
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Model 1
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Model 2
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Model 3

Plane of 
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Notice: 
➢ Separation of No 

Bounds Point from 
other points

➢ FWHM/Tail Area 
Value for Model 2
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Notice: 
➢ STD/Tail Area 

value of Model 3
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Confirming Effects of Edge Surfaces

No Bounds Absorptive Bounds
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Notice: 
➢ Flattened Tails 

from Model 3 
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Notice: 
➢ Small width of 

blue curve 
(Model 3)
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Straight Line Model Arc Model
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Notice: 
➢ Low FWHM/Tail 

Area value for 
Model 2
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Notice: 
➢ Low Tail Area 

and STD for 
Model 2
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1/8th Straight Line 
Heater Unit

4 1/32nd Straight Line 
Heater Units

1/8th Target 1/8th Target
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Notice: 
➢ Low Tail Area and 

FWHM value for 
Model 3
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Notice: 
➢ Low Tail Area and 

FWHM value for 
Flat Bounds
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1/8th Arc Heater 
Unit

4 1/32nd Arc 
Heater Units

1/8th Arc Target
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Notice:
➢ Low FWHM/Tail 

Area of Model 2
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Notice:
➢ Low STD/Tail Area 

for Model 2



Next Steps 
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Compound Elliptical Concentrators 
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2015

➢ Further 
exploration of 
parabolic edge 
coverings on arc 
models 

➢ Elliptical 
Concentrator 
Design → Elliptical 
Side Reflectors

➢ Generalized 
Surfaces



Conclusion

➢ Characterized the spread of radiation from both arc and 

linear heater units

➢ Identified capability of flat reflective boundaries to 

improve confinement of radiation in angular dimension

➢ Explored the design and optimization of parabolic edge 

surfaces

➢ Identified capability of parabolic surfaces to improve 

radiation confinement for both 1/32nd heater units and 

1/8th heater units in the linear and angular dimensions

48



49

Acknowledgements



Celeste Virador
cvirador@berkeley.edu
T2300146

https://dcc.ligo.org/LIGO-T2300146

