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Abstract
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Hot Spot Analysis in Practice
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However, in Figure 3, the light intensity distribution on the quadratic lux sensor contains suspicious areas with 
a peak of approximately 357000 lux possibly sourcing harmful heat conduction. The distribution is displayed in 
a linear scale to highlight the hot spots.

Figure 3. Lux distribution at 80 mm in front of high beam reflector. Hot spots reside in the red regions.

An interactive ray trace (Figure 4) quickly identifies the reflector parts leading to the high intensities:

Figure 4. High Beam reflector with illuminated lux sensor (here in log scale) and interactive rays
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In the image, we have displayed the lux sensor’s intensities in the 3D view. The twin surfaces that are sending 
the rays to the sensor are causing the hot spots. 

Now we will try to dilute the potentially harmful light concentrations by broadening the surfaces’ target light 
range. This should defocus the reflector. Figure 5 shows the critical surface’s construction dialog box:

Figure 5. A critical surfaces construction dialog box

As suggested, we replace the twin surfaces’ light target range [-3,3] by a wider range, say [-9,9]. Recalculation 
and simulation of the modified reflector yields a candela distribution which is slightly de-focused but (with a 
maximum intensity of ~85 lux at 25 m) still meets its requirements. 

Figure 6. Candela distribution of de-focused high beam reflector



02/25/16.AP_CS6949_LucidShape_Termic_Hot_Spot_WP.

Synopsys, Inc. • 690 East Middlefield Road • Mountain View, CA 94043 • www.synopsys.com

©2016 Synopsys, Inc. All rights reserved. Synopsys is a trademark of Synopsys, Inc. in the United States and other countries. A list of Synopsys trademarks is 
available at http://www.synopsys.com/copyright.html . All other names mentioned herein are trademarks or registered trademarks of their respective owners.

On part of the lux distribution on the near field sensor, the effect of the change is sufficient to significantly 
reduce the hot spots. The maximum peak has been lowered to 250000 lux, a value that is now unlikely 
to produce thermic problems. For the sake of comparison, Figure 7 shows the defocused reflector’s lux 
distribution with the same linear scale as that of the original reflector in Figure 3.

Figure 7. Lux distribution at 80 mm in front of defocused high beam reflector.

Conclusion
We have used LucidShape’s simulation capabilities to detect hot spots (i.e., regions of high energy 
concentrations likely to cause thermic problems) in the light intensity distribution of a high beam headlamp’s 
front lens. Using an interactive ray trace, we were able to identify the critical surface parts on the reflector that 
caused the hot spots and to reduce the damaging heat concentrations by defocusing the relevant surfaces. 

A thermic hot spot analysis as described in this paper should complement rather than replace a full heat 
transfer analysis.

To Learn More
For more information on LucidShape and to request a demo, please contact Synopsys’ Optical Solutions 
Group at (626) 795-9101 between 8:00am-5:00pm PST, visit http://optics.synopsys.com or send an email to 
lucidshapeinfo@synopsys.com. 
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