
WashU Satellite

SPINOR Program Overview
Ben Cook, Sophie Fendler



Radio Astronomy is Blind Below 30 MHz

[1,2]



This Frequency Band Has New Science

[4]

(1) The study of planetary magnetic fields



This Frequency Band Has New Science

[5]

(2) Extremely redshifted 21 cm hydrogen line



The Core Challenge is Physical 

[7]
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Sensitivity : 



The Core Challenge is Physical 
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Interferometry: the Cornerstone of Modern Radio Astronomy

[8] [9]



The MIT Haystack Observatory GO -LoW Proposal

[3] [3]



WashU Satellite

Antenna Selection Priorities

[3]

GO-LoW’s choice – the vector sensor



Spinning Past - Ionosphere Networked Observers for Radio

Conductive 
tethers

Detector electronics, 
spacecraft bus

● Conduc tive  te the rs  a re  𝜆𝜆/2  re s onant ante nnas

● Rota tion + pre c e s s ion pas s ive ly s tab ilize s  the  

s truc ture  and  s we e ps  the  s ky

● De c onvolving  c re a te s  a  full- s ky bac kground 

inte ns ity map from s e t of me as ure d  inte ns itie s

● Te the r c an be  unwound to  c hange  fre que nc y 𝜆𝜆/2



Some SPINOR Configurations

Vector 
sensor

3x 4 -element 
phased array

3-element 
phased array

Monopole



Tether Strength and Sensitivity

Momentum Conserved Sensitivity



WashU Satellite

Antenna Selection Priorities

[3]

SPINOR potential – tetrahedron vector sensor



Key Technical Challenges

● De c onvolving  will amplify any s ys te m e rrors  (e le c tric a l nois e , 

be amform inac c urac y, pointing  e rror)

● Te the rs  mus t have  high te ns ile  s tre ng th- to- we ight, be  c onduc tive , 

hold  s tre ng th in vac uum and  rad ia tion, and  withs tand  fa tigue

● Suppre s s ion of s ola r and  te rre s tria l rad io inte rfe re nc e

● Long- range  c ommunic a tion to  s p inning  s ys te m and  da ta  trans fe r 

ac ros s  inte rfe rome tric  node s



Low Earth orbit 

Demonstrate 

longevity, collect 

varied ionospheric 

science.

Cislunar orbit

Zero interference 

for optimal sky 

imaging.

Technology Development Pathway

Sounding Rocket/Balloon

Test deployment in 

microgravity, examine 

ionospheric propagation.

[10] [11] [12]



Upcoming Analysis + Next Steps

1. Mission analysis (SWaP, sensitivity) for a baseline 6U tetrahedron in 

MEO

2. Mission concept paper publication

3. Future high altitude balloon deployment demonstration flight



Thank You!
Questions?

Be n Cook - b .j.c ook@wus tl.e du
Ele c tric a l & Sys te ms  Eng ine e ring

Contac t us  a t: s a te llite te am@wus tl.e du

Sophie  Fe nd le r - a .fe nd le r@wus tl.e du
Phys ic s

Wa s hUSa te llite .c om
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