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distinct, set of absorptive filters. 2 Nurmber of photon /s/tonm/mbel # of photon /s/10nm/pixel
2 3.0E+06 'g 1.2E+06
( Quantum dots are printed using a suspension. When c —E
L solvent evaporates, it leaves a solid layer of quantum dots £e £ c
. . 0 S ; 1.5E+06 E ?_L £+
| . called a quantum dot pixel. An array of quantum dot pixels ES  Tice O £ 2aoees
RNe o are integrated with a detector to form an ultra-compact 5 Z 2 2
spectrometer Quantum dots of gradually varied sizes ©x © ooeio0 | . 1 . : . 3 8o o . i , e ,
10rigins, Worlds, and Life: A Decadal Strategy for Planetary Science and Astrobiology 2023 - 2032, 2022 Wavelength (m) Wavelength (wmJ
Neptune-Triton Mission: A Case in Point Quantum Dot Spectrometer End-to-End Mission Design that Closes

[ Triton has been identified as the highest priority ocean world by the NASA Outer Planets — The current baseline solution budgets for

Assessment Group (OPAG) Roadmap to Ocean Worlds.2 O both RF and laser comm with OTS
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= A Kuiper Belt Object captured by Neptune . .2-dimension_al RF antenna §tructurally
integrated with the solar sail.1°
®" Miniaturized laser comm currently under

| development by Fibertek is customized for ~ An integrated RF antenna (indicated in red) 1x2U lasercom system consisting of
the Nept Trit T on the solar sail.10 electronics (left) and optical module
e Neptune-Triton mission. (right).11

" One of the youngest surfaces in our solar system
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Lightweight Single sided APPLE consisting of a 2-D RTG and rad hard battery

N
Frazier et al., IEEE Aerospace Conference, 2020 can be integrated with ScienceCraft to provide high specific power.?

IMathason et al., Small Satellite Conference, 2019

Solar Sail for Outer Planet Exploration Advantages of Quantum Dot Spectrometer Power and Communications
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Q ScienceCraft is a game changing concept that offers a
new mission architecture for the outer solar system at a
relatively low cost.

Q End-to-end mission feasibility study confirms no show-

Q ScienceCraft integrates a science instrument, a quantum dot-based =d
stopper for a flyby mission

spectrometer, with a solar sail into one monolithic and lightweight

structure O SCOPE will address several high priority science questions

outlined in the Planetary Decadal Survey!: Q By using several cutting-edge technologies, including
guantum dots, precision nanoprinting techniques,
metasurface, integrated sciencecraft and miniaturized
laser comm system, it addresses all the major challenges

of outer solar system missions.

Q Quantum dot spectrometer is a unique high throughput spectrometer

that can be printed as a thin film directly on the solar sail = Does Triton have a subsurface ocean?

Q The key advantages of ScienceCraft include: = |Is Triton still active?

= What is the source and formation mechanism of Triton’s
plumes?

Quantum dot | NG

pixel array = How has cryovolcanism sculpted Triton’s surface?

= Fast transit missions with shorter lead time

= Relatively lower cost -> targeting SIMPLEX/Discovery cost cap !

QAThe proposed methodology of SCOPE makes
ScienceCraft scalable and low cost, allowing us to fly a

. » Whatis the composition of Neptune and Triton’s T Solar radiation constellation of ScienceCraft for a great coverage of the
I atmosphere? What is the interaction and

composition of Neptune’s ' planetary target, or to multiple targets.

rings and satellites?

= Relatively lower power need that can be met with non-plutonium
options

®= The current administration plans to stop plutonium production :

he Dragonfly mission : : : : .
past the Dragontly missio ! Q0 While we are working on a Neptune-Triton mission

concept, ScienceCraft can be used for other targets in
the solar system.

! SCOPE can perform most of the science
et e o | measurements that Trident, a Discovery
mission proposal for the Neptune-Triton

= Can be a secondary payload, increasing launch opportunities |

= Does not use techniques like gravity assist, significantly expanding
mission implementation window

incidence passes |

SCOPE will investigate the use of a constellation of ScienceCraft
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