Electronically-Reconfigurable Surfaces for Improved
Coexistence Between Radio Astronomy and
Satellite Communications Systems
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Dynamic Pattern Control Using Rim-Mounted Surfaces Background
Broadband sources mean Radio astronomy is impacted by emerging low-Earth
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in both L- and X-bands over a \ over wider bandwidths

wide bandwidth within each band

FIEME  Video: “Techniques for Observing in the
'?fl,._ Presence of Satellite Interference”

i
_—_ The ERS will need to be dual - .
() band with large fractonsl Electromagnetic Design
= " bandwidth within each band
‘ AN Leveraging modern methods in
reflectarray design & analysis

-, ERS: Electronically Reconfigurable
'\7/' Surface placed along the rim of

the reflector \

ERS Controller Computer

Full-wave EM simulations confirm
negligible impact on aperture
efficiency or system temperature

Radio Telescope Receiver

Fam
(&) —
- Existing
L ERS reconfiguration bus I » Analysis/ fo . iu'gr};l;et al. (2024), IEEE Trans. Ant
Storage - = -

Tx Bus Bus Extract
Controller ‘ Division

Satellite
. HEi Signal
RxBus | — i
Controller Executive
Metadata
(element state vector, measured
interference level, satellite
Observatory position, etc.)
New full-wave EM analysis & Fast optimization of null depth while Tracking + closed loop optimization to  Increasing bandwidth using only
demonstration with implementable preventing “rumbling” main lobe gain accommodate uncertainty in quiescent element state configuration
reconflgurable unit cell destgn pattern
o - —— Fired Gain {17m) @ T T T T o Gpimz=d fori- 15GHe
S0 +C&T ten of 0. 1w R, —+— Cansirs re: EiE:E (bina:r;) , s —=—pbim zad fo¢ 1= 1 ABCHZ & 1.520H
- ¥ et [ufbardaray i Coneingned Firelly (qualenmary; an G e |
- Niill Angte :
= A0+ > 7 v
= | . B
230 5 l [ | { ! [
g bl T =6 28 3 = IJ i |Hﬂ" rlur- 'ld | ‘ [l N‘
= Sidelche Dir ecuon Bemg Ca noﬂl ed + idegraes) & "'l-.:lrr A 1 (o) oo r!i |'||I W
=20 | —r . . e M * e J.\l;,& ‘?"'r'l'
&10| Y Za 122
ok % = 40‘;_ . |.:||s T 1..»' Tqaz 1s1 1as 1s
- 1 4] 1 o B0+ Fraquanzy (H7) ot
angle from reflector axis of rotation (%) 1 S T S Dual-
Budhu, Hum, Ellingson & Buehrer (2024), . - )
IEEE Trans. Ant. & Prop. Howard, Buehrer&E lfe”tl:nzgosgzi arXiv:2308.16339 = ?an;l
= |
1] H b} = Y proof-of-
Flat-Panel “Outrigger” Implementation concept
unit cell
These surfaces can be - - design
implemented as flat panels
added to existing reflector .
systems. Surfaces need not WO I'kS in P I'OQ ress
be conformal or continuous in . )
any particular way. Incomplete  * Subreflector implementation
aperture merely limits * Analysis of systematics introduced into radio astronomical observations; e.g.,
minimum angle from main cross-polarization, artifacts from null tracking
lobe for effective nulling. * Network-level implications: How can this actually be used to manage

coexistence between satellite constellations and radio telescopes?
» Additional speed-up of computation; e.g., element state “chunking”
« Single-panel reflectarray nulling demonstration (U. Toronto)
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