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75% of all stars are red 
dwarfs

c. Scannapieco



25% of all  red 
dwarfs have 

planets in the 
habitable zone

Dressing and Charbonneau, 2015



= Most habitable zone planets orbit red dwarfs

75% of all stars are red dwarfs

25% of all  red dwarfs have planets in the habitable 
zone





F L A R I N G
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U V  R A D I A T I O N  D R I V E S  T H E  P L A N E T A R Y  A T M O S P H E R E

Tracer Molecules 
Dissociated by UV

H20  
O3 (indirect tracer for O2)
SO2 (volcanic activity)
NH3 (key for amino acids)

absorption lines 
suppressed



M  D W A R F  F L A R E S  A R E  P O O R L Y  S T U D I E D



flares happen mainly in the UV

must observe from spaaaace

Visible Ultraviolet



U V  I S  B E S T  S E E N  F R O M  S P A C E



S P A R C S  B A S I C  D E S I G N  P A R A M E T E R S

• 6U cubesat 
• ultraviolet camera (JPL)
• passive radiative cooling
• active pointing
• two year mission

TeamXc Design



S P A R C S  I N S T R U M E N T  

Maximum  volume envelope:
9cmx9cmx30cm

Mass: 4.96kg 

Data: 150 MB/day.

C&DH: Onboard image processing

Power: 10W

Thermal:
CCD science: 238K
CCD bakeout: 320K

Pointing Jitter Requirement: 7” 1 sigma

13cm 10cm

N
U

V
 C

C
D

F U V  C C D

F
P

G
A

 R
E

A
D

O
U

T

T E C /
H E A T E R

9cm telescope
Two band 

UV camera



S P A R C S  C O N C E P T  O F  O P E R A T I O N S

• Sun Synchronous 

• 6pm Terminator LTAN

• Observe stars along ecliptic in 
anti-sun direction



C H A L L E N G E S

• Pointing (need 10” 1sigma)

• Orbit (need 6pm SS)

• Thermal control (cold and hot)

• UV sensor contamination control

Asteria pointing error.

BCT XACT (low gain settings)

RMS 5-8” 

Initial 
burn in

Chris Pong (JPL)

SPARCS

Asteria Deployment
Nov 2017



C H A L L E N G E S

• Pointing (need 10” 1sigma)

• Orbit (need 6pm SS)

• Thermal control (cold and hot)

• UV sensor contamination control

Asteria pointing difference

BCT XACT (low gain settings)

RMS 5-8” 

Initial 
burn in



C H A L L E N G E S

• Pointing (need 10” 1sigma)

• Orbit (need 6pm SS)

• Thermal control (cold and hot)

• UV sensor contamination control

6pm
2pm

Orbit coverage



C H A L L E N G E S

• Pointing (need 10” 1sigma)

• Orbit (need 6pm SS)

• Thermal control (cold and hot)

• UV sensor contamination control



C H A L L E N G E S

• Pointing (need 10” 1sigma)

• Orbit (need 6pm SS)

• Thermal control (cold and hot)

• UV sensor contamination control

SPARCS FUV

SPARCS FUVNUV Detector Quantum Efficiency

SPARCS NUV



S C H E D U L E

2018 2019 2020 2021 2022

Today



T H A N K  Y O U !


