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2015 December 6

Lesson: Don't go home after multrple scrubs

youtu.be/wZYa9zKZeDk
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LASP UHF ground station
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Reverse assembly

Solar / Science
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Electronics

Lesson: Pick 1 or 2 hard things to do outsource the rest
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Power performance: almost too
good

. XACT consumes 1.9 W

Average
Mode power
consumed [W]

Min eclipse  Max eclipse
margin [%] margin [%]

Science 8.0
Safe 5.3
Phoenix 2.0

Lesson: NO crrtrcal monrtors on shared I2C bus
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Thermal performance: on target
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Figure courtesy of Chloe Downs
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Pointing performance —
safe mode

. MIinXSS deployment - XACT booted to 3
safe

XACT COARSE SUN SENSOR ERROR
(as 2-axis error about the mean)

ALBEDO |
"BUMP" ALBEDO

. XACT autonomously placed spacecraft in BUME
safe attitude with arrays on sun and low J

1 ECLIPSE
total momentum i

. Per first pass telemetry

Angle ()

. Safe mode algorithms reliably find and
track the sun

. Uses XACT coarse sun sensors (CSS) 25

. In Fine Pointing data (right), albedo
Induces 2-3° error on CSS sun
NMEESIENERS
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Figure courtesy of Matt Baumgart
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Typical MInXSS attitude control

scenario

. Spacecraft +X axis is sun-pointed (nearly constant in inertial

space)

. One rotation about +X axis per orbit (star tracker to zenith)

REACTION WHEEL SPEEDS

BODY ATTITUDE WITH RESPECT TO J2000
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Pointing performance —
momentum accurately controlled

TOTAL SYSTEM MOMENTUM IN INERTIAL FRAME
. Nonzero commanded momentum bias 25 . - - - :

. [0, 1.5, 1.5] Nms — don’t want wheel to 5 —Y

stick at 0 ]J er ¢
. Still have 0-crossings 4x / orbit — 1.5 {HIF[—'I‘ j'f“‘”"L,Zh WM!IHIT}.—:H{!]‘*}_‘H

unavoidable with 3 wheels

1L i
. XACT can support 4 wheels

. Momentum is accurately provided 0.5 .

. Sawtooth in plot is artifact of reconstructing ok~ L[ “llﬂ\]\“ JJ\ J"th“' JJ.T J&ﬂkj\r My, N -

inertial frame momentum from telemetry

points with different quantizations l
N5}

Momentum (mNms)

. Some telemetry frame errors

-1 | 1 ] 1 |
. Actual control error: ~0.2 mNms 0 1000 2000 3000 4000 5000 6000

Time (s)

Figure courtesy of Matt Baumgart
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Pointing performance highly

RMS Error (arcsec)

accurate overall o resms e

5.3 — 11
. Two independent measures of attitude control error Y 15.8 20.1 25
. Z 9.4 6.8 11*
. XACT’s based on star tracker, high-fidelity sun
model 50 ATTITUDE CONTROL ERROR (periods with all 3 wheels above 60 RPM)

» MinXSS’s fine Sun Position Sensor (SPS) with 2
arcsec dark noise

X Error (arcsec)

. Z-axis in spec but more sensitive to disturbance 0 1000 2000 3000 4000 2000
torques due to low inertia 5 S0 . *
SR : — s onle (! ECLIPSE 1 * et AT
. Significant unmeasured high-frequency motion is = N !
- = *
unlikely 1D : p
-— 50 L 1 1 L 1
_ . 0 1000 2000 3000 4000 5000
. (right) 2/3 wheel speeds often within tracker &0 I T 1 I [
bandwidth 2
S o 0 I Sl S
. Same accuracy measured when 3rd wheel is also £ XACT TLM
. . * SPS
within tracker bandwidth N 50 1 1 1
0 1000 2000 3000 4000 5000
Time (s)
*cross-boresight, caveat, caveat, caveat Figure courtesy of Matt Baumgart
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Science objectives
achieved

. ( M-class, > 40 C-class flares
observed

. Met minimum success criteria

. Comprehensive success In mid- s ¢ R ]
September (3 months ot i
observation) g 10}

*§ 10° |

. First science paper in prep S ol

5 10°F
. Dedicated session at AGU £ 0

1 10
Energy (keV)

Figure courtesy of Tom Woods, lasp.colorado.edu/home/minxss/science/minxss-science-nugget-1
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For more

BCT booth: 70

HANK YOU LASP booth: 95
Talk: Dan Hegel

(BCT)

Wednesday 5:45

STUDENTS
SINDHURA BANDAPALLE, GABE BERSHENYI, MICHAEL BoNNICI,
FELIX BIDNER, MATT CARTON, MATT CIRBO, ANDREW DAHIR,
ALBERTO LOPEZ DAYER, CHLOE DOWNS, LOGAN FINCH,
SETH FOLLEY, DAVID HALL, ROHIT KANDURWAR, ANDREW KELLEY,
MARTEN KENDALL, ABHIJEET KUMAR, CAROLINE LEAMAN,
DoONGXUE LI, SAM LINER, JAKE MASHBURN, JAMES PAUL MASON,
KATELYNN MCCALMONT, SARAH MCNAMARA, BENA MERO,
CHRIS MILLER, CHRIS MOORE, MICHAEL MURRY, SIDDHESH MNAIK,
DivvyA PAl, OMKAR RAO, BRIJEN RAVAL, VARUN RAVICHANDRAN,
CoOLDEN ROULEAU, CHRIS SAWYER, NEERAJ SHARMA, AMARJIT SINGH,
JORDAN STONE, BHASKAR VAISH, CHRISTINA WILSON,
MATT YAVORSKY, CHEN ZHAO, HONG ZHAO, ANDREW ZIZZI Relative Sun Position [9]
PROFESSIONALS & ADVISORS Total = 1957422 C 6
GREGG ALLISON, MATT BAUMGART, JAKE BECKNER, E
CHRIS BELTING, CONOR BROWN, AMIR CASPI,
PHIL CHAMBERLIN, FRANK EPARVIER, DON FARNETH, -
ALEX FARRELL, MITCH FURST, ED HAGLEY, DAN HEGEL, B
ScOTT HIGGINBOTHAM, THOMAS JOHNSON, ANDREW JONES, ol
CIERRA KELLEY, MICHAEL KLAPETZKY, RICK KOHNERT, =

ARIAN LALEZARI, BRET LAMPRECHT, XINLIN LI,
f MINKESSCUBESAT STEPHEN MCCORMICK, DARREN Q'CONNCOR, SCOTT PALO, IS R .l I BRI BT

X = -0.362
Y =0.15°

MNoRM PERISH, PAT SMITH, NATHAN SHEIKO, STAN SOLOMON,
GEORGE STAFFORD, STEVE STEG, JOE TANNER, GAIL TATE, L
BLAKE VANIER, NEIL WHITE, TOM WoODS, JENNY YOUNG 2
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