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Arm length: 1000 km
Finesse: 10
Mirror diameter: 1m
Mirror mass: 100 kg
Laser power: - 10w
Laser wavelength : 532 nm

Drag-free S/C
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» Micro-satellite
» F(Z50kgik(40~70kg< 5UY), 50cmIZFFHRDEE

Nano-JASMINE 35kg

» CubeSat
» 1U = 10cmizfs, 1kgZE%EE & UIERg
» 3U(10*10*30cm), 6U(10*20*30cm), 12U(20*20*30cm)...

XI-1V, 1U
» 50cmiIZFFRAEY®, CubeSatARA&(XISSHSDRENES
» FI5EITHRSICEFENTLD
y T2 UEE400km
y TOAMMEOT Y M/F, O R—F> ROERENSIRIE(C
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What are Smallsat Technology Partnerships (STPs)?

e U.S.-based university and NASA center, Pl-lead cooperative agreements

* Competitive solicitations
 Specific technology topics vary

* Grants for max duration of two years
* Year-2 option after first annual review

* 4 “classes” to-date: 2013, 2015, 2016, 2018

Grant Award Caps
STP Proposal Class University NASA/JPL FTE

2013, 2015, 2016  $S100k / year 1.0 FTE for NASA/JPL partner,
2-year max S25k procurement to NASA/JPL in second year

2018 $200k / year 0.5 FTE for NASA/JPL partner
2-year max S25k procurement to NASA/JPL in second year

Jim Cockrell, et al., "NASA Centers and Universities Collaborate in Annual Smallsat Technology Partnerships”,
3274 SSC,2018
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» B IHER
y KEFE(F22%DDOAZE  (DOA=Dead On Arrival)
y NE(CEITTC, "BE"ZRODIEE

AFEMDOREFFEZVSADOERFESDS

@ DOA
Early Loss

Partial Mission
@ Full Mission

19.2% Unknown \
x F(XO5 v hMT5E EITRE

} 11 Michael Swartwout, “Reliving 24 Years in the next 12 Minutes: A Statistical and Personal History
of University-Class Satellites”, 32" SSC,2018



12

BT

| RN 0]



Small Satellite Conference 2018
-Delivering Mission Success-

Thank you for making
SmallSat 2018 a success!

Participants Exhibits
3050 total 206 commercial
42 countries 16 university

900 organizations

Presentations Plan Ahead
72 poster Auagust 3-8 2019
158 oral
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15 Matthew Smith, et al, “On-Orbit Results and Lessons Learned from the ASTERIA Space
Telescope Mission”, 32"d SSC, 2018
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HaloSat: mission requirements uTn@ﬁ

OF lowa

K Energy band ~0.3 — 2 keV \
@ A HaloSat: spacecraft bus UJ.:‘E@E
OF lowa

Spacecraft bus from Blue Canyon
Technologies, Inc.

* Sensitive near 600 eV with energy
resolution of < 100 eV

* Observe whole sky — determine
geometry of the halo

* Obtain sufficient number of X-ray
counts:

6U format, i.e. dimensions of 10.5
cm x 22.5 cm x 36.5 cm

4U volume allocated for the science
payload, 2U volume allocated for
avionics and payload-to-spacecraft

- Long duration mission (6-12 months)

= View large part of the sky — FOV with 10°

diameter :
o _ interface
- Statistical accuracy of £0.5 LU" for a field
with an oxygen line strength of 5 LU Equipped with deployable solar
panels
08/05/2018 HaloSat: search for missing baryons * Pointing capabilities, with pointing

accuracy of £0.002°

* Slewing rate of 37/sec

08/05/2018 HaloSat: search for missing baryons 10

16 Anna Zajczyk, et al,, "HaloSat: A Search for Missing Baryons with a CubeSat”, 32" SSC,
2018
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Nobutada Sako, “Utilizing Commercial DSLR for High Resolution Earth Observation Satellite”,
32nd SSC, 2018
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(Blue Canyon technology#t)

» 0.5U, 091kg, HlIEIAEE 100.003
£, 100.007E(STTy¢EH/E])

* ASTERIATI(Z, 2B Ir—R
NwoLeETV 77 oOF1T—SEHE
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» NIZEMHaWK (MMA designtt)
» 1kg, 40WDFEEFES
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Micro Satellite

67P/Churyumov-Gerasimenko
(FULED I AIEE) hemKE
MitoimEEICpEDh (20154698 13H)
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PROCYON(60kg)
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» Constellation
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Formation Flight (#RBX4T)
RE - RRIGE

e

CanX-4&5(3F%, 2014)
CubeSat C25cmiBEFF(100mEFFE)

FHENKREER DECIGO
0.1HzAHEDE B OBURIEITS.

35,\
&
£
Arm length: 1000 km
Finesse: 10 Z &

7 : =
Mirror diameter: 1 m [ 71 ou
Mirror mass: 100 kg
Laser power: © 10W Stector =]

Drag-free S/C

DECIGO(HA)

Laser wavelength : 532 nm

- FFSAT / Formation Flying Synthetic Aperture Telescope .
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