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Design	Considerations:
Antenna	Size
• 18	meter	aperture	size	for	baseline	design
• Good	balance	of	sensitivity	and	survey	speed
• Meets	construction	and	operations	cost	targets
• Largest	size	that	may	be	achievable	w/	single	piece	rim	
supported	composite	reflector
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Design	Consideration:
Antenna	Configuration
• Offset	Gregorian	geometry	w/	
unblocked	aperture
• Minimizes	scattering,	spillover	
and	sidelobe pickup

• Wide	secondary	angle	of	
illumination
• Leads	to	low	cost	compact	feed	

designs
• Allow	use	of	just	two	common	

cryogenic	dewars for	reduced	
operations	and	maintenance	costs

• Feed	Arm	Low	configuration
• Better	spillover	performance
• Simpler	access	for	maintenance
• Minimizes	shadowing	in	array	
core
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Drawing	courtesy	NRC	Canada



Design	Consideration:
Optical	Concept
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• Standard	conic	design.	
• Minimal	clearance	
between	the	
subreflector and	main	
aperture		increases	
stiffness	of	the	feed	
arm
• Wide	subtended	angle	
of	the	subreflector
reduces	the	feed	size.



Preliminary
Technical
Specs
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Fully	documented	in	
Preliminary	Antenna	
Technical	Specification:	
Project	Document	No.	
020.25.00.00.00-0001-SPE	
Release	“A”.



Technical	Risk:
Challenging	3”	Reference	
Pointing	Requirement
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• Leads	to	the	need	for	a:
• Very	stiff	structure
• Substantial	Antenna	Foundation
• Advanced	drive	system

• Solution	is	application	of	new	
and	novel	technologies
• Composite	structural	members	
in	feed	arm	&	backup	structure
• Reduces	mass
• Increases	structural	stiffness	

• Composite	reflectors
• Wheel	&	track	type	mount	using	
COTS	crane	rail	components

Current	planning	leads	to	Meerkat style	pedestal	antenna	w/	
feed	low	configuration	&	challenging	mechanical	design

Pedestal	design	leads	to	
feed	up	configuration	
which	is	more	difficult	

to	maintain

Wheel	&	Track	design	w/	
feed	down	configuration	is	
more	compact	and	easier	

to	maintain

Drawings	courtesy	M.	Fleming,	R.	Schultz,	D.	Enterline



Design	Studies
• The	ngVLA project	is	currently	in	requirements	
definition	and	conceptual	development	stage
• Proceeding	beyond	this	requires	endorsement	of:

• Astro	2020	Decadal	Survey
• NSF	Division	of	Astronomical	Sciences	Directorate

• Project	merit	will	be	judged	on	technical	readiness	&	
cost	realism
• At	~50%	of	the	project	cost,	a	clear	understanding	of	
the	antenna	design	and	costs	are	critical	to	this	process
• Several	design	studies	are	underway	to	address	these	
areas	
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Design	Studies

• General	Dynamics,	Richardson	TX
• Contract	under	negotiation	for	a	costed	reference	design	
to	meet	project	specifications
• Explores	cost	effective	concepts	that	meet	project	requirements
• Provides	a	reference	design	w/	known	technical	risk	and	cost
• Provides	sufficient	detail	to	reliably	estimate	cost	&	performance
• Not	sufficient	detail	to	allow	construction	of	a	prototype

• NRAO	expectations:
• Design	can	be	manufactured	in	volume	and	delivered	affordably
• Will	not	push	technical	boundaries

• Also	focused	on:
• Reduced	maintenance	burden
• Reduced	total	life	cycle	cost		
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Design	Studies

• National	Research	Council	of	Canada	– 18m	study
• Produce	an	alternate	concept	for	an	18m	design	
emphasizing	composite	reflectors,	likely	single-piece	
reflectors.
• Intended	to	be	complementary	to	the	General	Dynamics	
reference	design	which:
• Is	inherently	lower	risk
• May	avoid	using	emerging	technologies	and	techniques

• NRC’s	work	is:
• Higher	risk	for	higher	reward
• Ensuring	that	novel	and	viable	concepts	continue	development	
through	to	the	conceptual	design	down	select
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Design	Studies

• National	Research	Council	of	Canada	– Optics	study
• Study	of	optics	for	the	18m	offset	Gregorian	antenna
• Objectives:

• Define	“optical	prescription”	of	ngVLA Reference	Design
• Provide	EM	analysis	of	reference	design	optics

• Design	will	employ	shaped	reflectors	to
• Optimize	forward	gain
• Reduce	spillover	temperature	w/	single	pixel	feeds

• This	optical	design	will	be	used	by	both	General	
Dynamics	and	NRC	Canada	for	their	respective	antenna		
design	studies
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Design	Studies
• NRC	– Optics	study
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Images	courtesy	Lynn	Baker	&	NRC	

• Shaped	reflectors	for	optimal	sensitivity	
with	single	pixel	feeds	
• 89	%	illumination	efficiency	with	

idealized	Gaussian	feed
• -20	dB	first	sidelobe
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ngvla.nrao.edu

The National Radio Astronomy Observatory is a facility of the National Science Foundation
operated under cooperative agreement by Associated Universities, Inc.
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