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SPINNAKER-3 
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Spinnaker3 is a technology demonstration 
to assess the efficacy of dragsails for passive 
deorbit. The development of a reliable dragsail 
system with straightforward mechanical 
and electrical interfaces for CubeSat and 
smallsat applications represents an important 
advancement in orbit debris mitigation. The 
Spinnaker3 payload will deploy an 18 m² 
dragsail to provide deorbit capability for the 
Firefly Alpha launch vehicle Second Stage from 
a 300 km circular orbital altitude. The payload 
is composed of an 8U dragsail device designed 
and manufactured by Purdue University with 
a 1U avionics box and a 12U stilt system for 
raising the mechanism above other payloads 
situated on top of the payload ring.

EXOCUBE-2
CP12

ExoCube-2 is a space weather satellite sponsored 
by the National Space Foundation. ExoCube-
2’s primary mission is to measure the density of 
hydrogen, oxygen, helium and nitrogen in the 
Earth’s exosphere with an instrument provided by 
NASA’s Goddard Space Flight Center and CPI. The 
satellite will characterize [O], [H], [O+], [H+], [He+], 
[NO+] above ground stations, incoherent scatter 
radar (ISR) stations, and periodically throughout 
the entire orbit. As a result of the scientific 
instrument’s pointing requirement, ExoCube-2 
uses active magnetics, a momentum wheel, and 
gravity gradient booms. 

ExoCube 2 is slated to launch aboard 
the Virgin Orbit Launcher 2 

ADE
ADE is a 1U with 
a deployable 
drag sail payload, provided by 
Purdue University, that will be deployed into a 
geostationary transfer orbit (GTO). The primary objective for 
ADE is to use the drag sail to take advantage of the aerodynamic drag forces 
experienced by the spacecraft near its orbital perigee and, in turn, decreased the 
time it will take to fully de-orbit. A successful demonstration of ADE’s payload would 
be a step closer to the mitigation of a growing problem in spaceflight- orbital debris. 
In addition to demonstrating an aerodynamic de-orbit technology, ADE will attempt 
to characterize the radiation environment in GTO, and provide invaluable data for 
the future small satellite missions in radiation-heavy trajectories. 

AERODYNAMIC 
DEORBIT 
EXPERIMENT

DAVE
CP7

DAVE is a 1U CubeSat funded by and 
built in collaboration with Northrop 
Grumman Aerospace Systems. 
The payload is a particle damping 
experiment that will provide useful 
insight on the viability of such a system 
in space. Started in 2008 and left unfinished, the 
satellite was completed and launched in 2018 and 
has sent back data and photos. DAVE also tested a 
newly developed antenna deployment system. 

DAMPING AND VIBRATIONS 
EXPERIMENT

DAVE has successfully returned images and 
scientific data.

SURP
As part of Cal Poly’s Summer Undergraduate Research Program 
(SURP), students are researching several new technologies for 
use in Cal Poly CubeSat Laboratory. Firstly, in collaboration 
with an industry partner, students are working on the concept 
development of a nano-reaction control system. Secondly and 
thirdly, students will work to expand the lab’s deep space small 
spacecraft capabilities through the conceptual development of a 
deep space communication system and an innovative electrical 
power system. Finally, students will develop an autonomous thermal 
control system for an interplanetary deployer for long duration 
lunar and interplanetary missions. All of these projects will expand 
the SmallSat capabilities of the Cal Poly CubeSat Lab and enable a 
broader range of missions.

SUMMER UNDERGRADUATE RESEARCH PROGRAM Friis’s quad-phased Yagi 
array

LightSail-2 launched aboard 
SpaceX’s Falcon Heavy and de-
ployed its sail successfully July 

2019.

LightSail-1 deployment imagery 
downlinked by Cal Poly, which 

launched May 30, 2015.

Students at Cal Poly CubeSat Laboratory are collaborating with 
members of NASA JPL’s NIAC (NASA Innovative Advanced Concepts) 
team and others to raise the technology readiness level (TRL) of a 
small spacecraft concept to explore the outer Solar System with 
no radioisotopes. The concept features an inflatable structure that 
acts as a combination of a radio communications dish and a solar 
concentrator, which is necessary to provide power and thermal 
energy without a radioisotope thermoelectric generator (RTG) or 
radioisotope heating units (RHU). A spacecraft such as this would 
make the outer Solar System much more accessible by lowering the 
cost to get there, using opportunities to Jupiter and Saturn.

GROUND STATION NETWORK
The team commands and downlinks data autonomously through 
a Cal Poly developed ground station network which is capable 
of autonomous operation of several ground stations in multiple 
geographic locations. PolySat currently has three ground stations 
on campus at Cal Poly; Hertz is composed of a UHF Yagi antenna 
and VHF Vagi antenna; Marconi is a dual-phased UHF Yagi array; 
and Friis is a quad-phased UHF Yagi array.

Cal Poly has been providing the Planetary Society’s LightSail missions with 
valuable engineering support over the years alongside Ecliptic Enterprise. 

The Cal Poly CubeSat Laboratory has been providing software, 
testing, and operations support for both LightSail-1 and LightSail-2. 

LightSail-1 had a successful test flight, deploying the sail while in orbit, 
and LightSail-2 launched aboard SpaceX’s Falcon Heavy, successfully 

deploying its sail in July 2019. LightSail-2’s mission was a success as it used 
the sail to alter its orbit and show that light sailing is achievable.

LIGHTSAIL-1 & LIGHTSAIL-2

LEO
CP9

LEO is a 2U sponsored by NASA Launch 
Services Program (LSP). LEO awakens 
when it detects launch and begins 
recording the thermal environment 
using a k-type thermocouple and 
the dynamic environment using two 
accelerometers rated to +- 10g and 
+- 100g. LEO shared its P-POD with 
StangSat, a 1U built by Merritt Island 
High School. StangSat measured the 
launch environment and sent the data 
to LEO via Wifi. LEO then transmitted 
both sets of data to the ground 
after deployment from the P-POD. 
operations. Leo launched aboard 
SpaceX’s Falcon Heavy in June 2019.

LAUNCH ENVIRONMENT OBSERVER

LEO is currently operating in orbit. 


