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1. Cubesats

Units of cubes of 10.0 cm x 10.0cm x 10.0cm
<1.3kgperyu ...
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not on bespoke satellite busiot
“toys for the Dboy':

A 2U and 3U common now but trending bigger

INSPIRE (USYD, UNSW, ANU) wi t h i me
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https://www.nasa.gov/sites/default/files/thumbnails/image/what_are_cubesats.png

2. The INSPIRE/ AUO3 CubeSat

AStarted 30/9/2015 & delivered 19 August 2016 .... < 10 months

USydney3+ payloadscomponents, assembly, integration, testing,
launch, overall project, legal, leadership, ....

AQBSO multiNeedle Langmuir probenNLP
ANanophotonicspectrograph Nanospeg
ARadiation counter

AMicrodosimeter

UNSW SydneySpacecraft design, integration, testing, software
AKea GPS instrument

ANU Spacecraft COTS pagrggoundstation advice, AITC ...

C CubeSats can carry real

GroundstationsANU and UNSW instruments & be complex
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AThe 3 Australian QB50 CubeSats after thermal vacuum testit
InWombatX L at ANU’s Al TC:
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C 1) Australia can make CubeSats & 2) groups / constellations is natural evolution.



Design, Building, & Testing

ADeriskC modified version of UNSW design & mostly COTS bu:

AINSPIRR carried real instruments & was complex
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3. In Orbit

A Launched from ISS 26 May 2017 (KSC ?? April)

A Radio quiet for 16 days. Major operation with
radio amateurs to establish contact.

A First beacons detected 11 June 2017

AExpected | ifetime O-edtryy e

A Re-entered late November 2018 (1.5 year life).



WOD File - AUU3 Test - 20-Jul-2017 04:23:30
I I I I

3.1 First file ol
downloaded for *

I N S P I R‘E 58: : W W i mef'wm’Wﬂ“ Ay IYW’.' rq‘hN"H\])ﬂM'1q{'J'ﬂﬂrdﬁﬁ'ﬂ-\“"ﬂﬁm’\‘r

|
i

| .”.r)I
battery voltallge M“j“"”lh\rﬁwr.]lw]

(.
I
> Iy
P
—I

0,6_ w\aﬂ%”\' | ll;wﬂﬁﬂ‘f w w“, wullluu —loun;)kl 4| |‘H Wu\w“}x wwu

\ﬂ\ |
|
A Spacecraft battery, solar AN *‘ww”“*’““ 'umuwuwent |

( I v

all fine.

L] Vh LA

cells, and temperatures 0a N
il m.w \ﬂ Wil

l“ W\

lIM

“J\ ‘|| I

ACan see expected effects of .

day— night transitions a0l Temperatures = -
ABalmy day in space iy

Time (mins) 100 200



INSPIRE lived over 1 year in space!

9 B —
§ 8 WWVWMWVW |
Battery voltage & 1
6 B -
1k —gurrentln I I I I I I I -
2 1l
Charging current Eosf M‘ u l m ““ l N W l
g g lhut Nul'\w L“ N L ‘J‘l J ‘ Ill\l “‘ AJ \'
or | I ] I | | i . 4
0.6 T T T . r .
Current on 3.3 or §0-4-
5V rail =
0
0 Tlcomm
Tem peratu re ;g)) 0 _ “""// fl ‘-*"f".'\."[:“.".“;:;"“‘. .;' M ,. '{':\ "::':' " b f-‘ '.‘f; " i ) / | ;",v'“i'.,," ., .1‘ :‘.J. “’-.“/'.w";.\r
) -20 | L | L ! L . N !
1.5 T T T T T : .
= Rail1
1 Rail2 ] .
el e
5 [ Rail5 [~ ! Bl oy i i | | .
0 = . . , . | | Days since
) i ” 100 = Dayzsogince staftstci)me 300 o 400 - 19 June 201-‘



4.0 Damaged
In a Space
Weather event

AStable battery voltage and
day-night solar cell variations

ASpacecraft went quiet for 1.5
months after 1st major solar
particle event for 1 year:
space weather event.

AFilesystem corrupted & T, ,

due to Comms board damage.

ARecovered spacecraft & reset
beacon.

A Space weather damage
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Proton Flux

UMNIZ Data (Fanels 1-/) and Lube>at Uata
from 2017-05-26 to 2017-10-02

(Panels §-Y)
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5. Conclusions

INSPIRE and 2 other Australiabuilt QB50CubeSatsare in space now:

- Demonstrated existence of Australian space capalamybreaking the
economic barrier to Australia entering space community

INSPIRE had5 instruments(mNLPNanospecKea GPS, and 2 radiation
detectors), 4 Australian, andmostly COTS bus (Complex & sophisticated)

INSPIRE: start to delivery in 10 monthfirst partial stack to delivery in 4
months).Cash cost < $15Q Klultiple students.

INSPIRE wasalive in space for 1.5 years, in good hea&xicept for Comms.

Strong evidence that INSPHREBuffered a largepace weatheevent in July
2017 that damaged its Comms system

I Unlucky since only large event in the last 1.5 years.

INSPIRE orbital variations provide evidence for atmospheric variatjansice
weather / SSA effects..ongoing work.

wWSYSYod SN X tandarts®& 8G&TS,)2PF6cusion outcomes not
engineering (not tays ..), 3) Low cost, real benefits, 4) Lifetimes > 1 year,
puo [/ 2yauasSttlraArzya X c0 {OASYOSZ
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