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Introduction
VIA-SEEs aims to address key knowledge 
gaps as NASA has defined across multiple 

decadals and the NASA Heliophysics 
Roadmap (2014-2033) which states that 

understanding Earth's atmospheric 
response to auroral, radiation belt, and solar 
energetic particles in the form of variability 
in Nitrogen Oxides (NOy) and Ozone (O₃), is 

of a high importance. 

While other missions (e.g. AURA, UVSC 
Pathfinder) have studied Nitrogen Oxides 

and Ozone, or Solar Energetic Events in Low 
Earth Orbit (LEO), no mission has yet 
integrated both into one spacecraft.



Earth

Our Mission
Project VIA-SEEs intends to utilize one 3U CubeSat
in Low Earth Orbit (LEO) to measure the direct
correlation between Solar Energetic Events and the
variabilities in the total reactive Nitrogen Oxides
(NOy) and Ozone (O₃) concentration in the
mesosphere, thereby enhancing our understanding
of how our atmosphere changes in response to
solar particle radiation.
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Our VIA detector is a COTS CMOS 
spectrophotometer from AVANTES’ Compact line, 
model AVASpec-Mini2048CL.

It has flight heritage since 2017.

It can collect spectra within UV and Visible light 
ranges and is, therefore, able to measure the 
ozone and nitrous oxide reflectance spectra that 
we seek surrounding solar energetic events. 

An Ocean Insight P400-1-SR fiber optic cable will 
allow light into the CMOS.

Variability In Atmosphere
(VIA) Detector
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AvaSpec Mini 
2048CL

(VIA)

The AvaSpec-Mini2048CL spectrometer

Variability In Atmosphere 
(VIA) Detector
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We are finishing the design of our calibration 
and testing apparatus

Apparatus will be made of a cylindrical ultra 
low outgassing polyethylene tube 
approximately 50 cm long and 15-20 cm in 
height

Connection points will be sealed with plastic 
wrap and epoxy glue

We have NO currently being shipped to us, 
and have recently received a 1KNT Ozone 
Generator from Oxidation Technologies

Variability In Atmosphere (VIA)
Calibration and Testing



Solar Energetic Events
(SEE) Detector
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The SEE detector is a charged-particle energy 
spectrometer that will measure the energy levels 
of incident solar energetic particles.

Existing relevant instrumentation include:
● REPTile, charged particle spectrometer, MeV range

● EPT, charged particle spectrometer, keV to MeV range

● ISIS, charged particle spectrometer, keV to MeV range

● SCD, x-ray dispersive spectrometer, high intensity X-rays

However, none of these detectors are suitable for 
the energy ranges we are interested, nor do they 
follow bimodal mission operations. Therefore, the 
SEE detector is being developed in-house.
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Detector
Diameter 

(mm)

Energy of Ionizing 

Radiation

Gas Electron 

Multiplier (GEM)
75

Electrons of all 

energies

Silicon (SiC) 75
Electrons of

10-300 keV

Silicon (Si) 50
Electrons of

300-700 keV

Germanium (Ge) 50
Electrons of

700 - 2,000 keV

Germanium (Ge) 75
Protons of

2-80 MeV

The SEE detector consists of a stack of sensors.

When a charged-particle strikes one of these  
semiconductor wafers, a pulse of current develops
● Electron-hole pair

These pulses are amplified, recorded, and analyzed 
to determine the energy, quantity, and species of 
the incident-charged particles.

Adaptive voltage concept
● Improved energy resolution

Detector geometry considerations
● Hour-glass vs cylindrical

Solar Energetic Events
(SEE) Detector



Together, the VIA and the SEE detectors will fit in 1U (10 x 10 x 10 cm³)
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Detector 
Assembly

Readout 
Board

Payload  
Computer 

(OBC)

Solar Energetic Events
(SEE) Detector



Overall Design
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NASA CSLI Acceptance 
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VIA-SEEs was 1 of 8 
missions selected during 
the 14th round of NASA’s 
CubeSat Launch Initiative 
(CSLI)

“Launch opportunities for 
the selectees are provided 
through the Educational 
Launch of Nanosatellites 
(ELaNa) missions facilitated 
by NASA’s Launch Services 
Program (LSP). “
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Integration & Test Equipment
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Intlvac Thermal Vacuum Chamber

1.6 m I.D. x 2.25 m long, 10-8 Torr

Vibration and Shock Table

Tests objects 1.2 x 1.2m

5-2200 Hz to 7000 kgf; 14000 kgf shock

Attitude Control Test Facility
ADCS testing for 1-100 kg satellites

Class 10,000 (ISO 7) cleanroom 

Located in the basement of the POST building. 

Spacecraft Avionics Development Equipment/Facilities

Machine Shop, PCB prototyping and repair equipment, etc.

Lesker Thermal Vacuum 

Chamber

0.6 m I.D. x 1.2m long, 10-6 Torr
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Overview of Capabilities
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HSFL Ground Stations

Honolulu Community College
X-band

Kauai Community College 
UHF/VHF/S-band

UH Manoa – NRL MC3 GS
UHF/S-band

Affiliated Ground Stations: 
Alaska Space Facility (S-band)

Surrey Space Centre/SSTL (UHF/VHF/S-band)
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Variability In Atmosphere (VIA)
Gantt Chart



Solar Energetic Events 
(SEES) Detector
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Concept of Operations
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Mass Budget



Power Allocation
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Power Usage by Mode
(Subsys. On/Off)
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Spacecraft System Diagram
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SEEs Detector Diagram
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Structures Diagram
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Thermal Diagram
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