BlueDot Photonics Technical Assistance Request
Overview: 
At BlueDot Photonics, we are developing doped semiconductor materials for spectral downconversion of high-energy solar photons for enhanced solar panel performance (please see technology summary slide for more details). Our team is affiliated with the University of Washington and we have extensive experience in materials development and spectroscopy of doped semiconductors for spectral down- and up-conversion. We also have expertise in solar photovoltaics device design and clean energy business strategy. The following represents a non-comprehensive list of technical assistance areas that, if addressed, could accelerate the development of our solar downconversion technology towards large-scale commercialization.
Techno-Economic Analysis:
Expert assistance is requested to develop in-depth techno-economic models for solar technologies incorporating our downconversion technology. Models should compute system costs ($/watt) and levelized cost of energy (LCOE; $/kWh) for our downconversion technology working with various absorbers (c-Si, mc-Si, CIGS, etc.) taking into account processing and materials costs, as well as installation location (variation in solar irradiance). The goal of these models will be to identify optimal materials and target markets to guide proof-of-principle, prototype, and pilot-scale R&D efforts.
Optical Modelling of Downconversion Solar Cells / Panels:
Expert assistance is requested to develop computational photonic models for our downconversion solar  technologies. Models should compute limiting power conversion efficiencies for downconversion solar cells with varying device optical inputs. Variations may include downconversion quantum efficiency, downconversion absorbance onset, optical coupling of downconverted light into the underlying solar cell, underlying solar cell spectral response, and refractive indices of panel components, among others. The goal of these models will be to identify optimal downconversion solar cell and panel optical properties to guide proof-of-principle, prototype, and pilot-scale R&D efforts.
Sourcing of High Efficiency, Low-Bandgap Solar Cells:
Assistance is requested for the sourcing of solar cells to fabricate proof-of-concept and prototype downconversion solar cells. For proof-of-principle and prototype devices, we would like to source solar  technologies that have strong spectral response in the near infrared portion of the solar spectrum (~1000 nm).
High-Throughput, Large-Area Thin Film Deposition:
[bookmark: _GoBack]Expert knowledge, equipment, and assistance is requested for high-throughput deposition of large-area thin films onto rigid or flexible substrates Thin films must be uniform across the solar cell active area. While proof-of-concept and prototype devices can be fabricated using common laboratory-scale equipment, the development of scalable, high-throughput deposition of our downconversion thin film technology will be necessary for large-scale commercialization. Deposition technologies include both solution-processed (e.g., spray coating, ink-jet printing, slot-die coating) and vapor deposition (e.g., PVD) methods. We welcome assistance from those with expertise in these areas and/or have existing high-throughput deposition equipment that can be adapted for deposition of our materials. We also welcome assistance from those that can aid in the design, construction, and testing of custom deposition hardware.
Polymer Composite Development:
Expert knowledge and assistance with polymer chemistry is requested. In one implementation of this technology, the downconversion material is embedded in a polymer matrix. We require technical support to identify optimal polymer chemistries given material compatibility and optical constraints. Assistance in developing and fabricating polymer/downconverter composites would be welcome.
Solar Cell Encapsulation:
Expert knowledge, equipment, and assistance is requested for the encapsulation of flat-plate solar cells with polymer sheets common in the solar industry. We are also interested in identifying and testing alternative encapsulation materials/approaches to facilitate the unique optical properties of our downconversion materials. 
Accelerated Solar Cell / Panel Stability Measurements and Degradation Analysis:
Expert knowledge, equipment, and assistance is requested to perform accelerated testing and analysis of our downconversion solar cells. We are interested in testing the stability of our downconversion materials by applying humidity, heat, electrical bias, white light, and ultraviolet light to encapsulated and unencapsulated cells to simulate real-world conditions of the cells over their lifetime. We would like to identify induced degradation pathways so that they can be mitigated for improved long-term performance. Our goal is to develop encapsulation strategies that will enable our downconversion panels to meet industry performance expectations (e.g., 25-year life).
Solar Panel Manufacturing / Pilot-Scale Testing:
BlueDot Photonics is looking for a US-based solar panel manufacturer for pilot-scale testing and validation of our downconversion technologies. We would like to partner with a company that can provide technical input on the integration of our downconversion technology into their existing manufacturing operations and perform a pilot-scale run to fabricate a downconversion solar panel. An ideal partner company would provide knowledge of the solar industry throughout the various stages of the prize competition to accelerate the R&D and commercial adoption of our downconversion materials.
Contact Information:
Dr. Daniel Kroupa
CTO of BlueDot Photonics
Daniel.kroupa@bluedotphotonics.com 
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