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Goal is  verified cost and performance by 2019

• Feeds - Quadridge flared horn (QRFH) feeds are the most likely choice 
because of proven 6:1 performance and excellent manufacturability and ease 
of cryogenic integration. Improvements in polarization purity  and bandwidth to 
7:1 perhaps by inclusion of a dielectric should be pursued and a transition to 
coax good to 55 GHz must be implemented.  The efficiency and Tsys needs to 
be proven by dish tests by 2019.

• LNA’s – Designs for 1.2 to 8.4 GHz and 70-116 GHz are in hand but further 
optimization and reliability testing is needed.  An 8-55 GHz design needs 
much development.  A fallback would be to separate this into 8-26 GHz and 
26-55 GHz bands with 4 feeds in each dewar.

• Warm Electronics – Much design work is needed to implement multi-chip 
MMIC modules for all 3 bands.  In most cases the MMICs and passive 
components are available or have been previously designed by NRAO for 
ALMA or GBT.  However much work on sub-system design, packaging, and 
some MMIC designs are needed. 
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Receiver Challenges for the NGVLA
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ngVLA System  Block Diagram
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Antenna Optics to Receiver Integration for Low Cost
• A key factor for low capital and operations cost  is reducing the 

number of cryocoolers. The JVLA has 8 on each of 27 antennas= 
216; we propose to have one on 256 antennas.

• The JVLA optics system allows 8 frequency bands to be selected by 
rotating an asymmetric subreflector. Each band then has a large 
feed located on a 10’ diameter circle necessitation a separate 
vacuum dewar and cooler for each band.  For most of the bands the 
feed is too  large to completely cool and this results in increased 
noise temperature.   

• For the  ngVLA we propose telescope optics similar to the SKA 
which results in small wideband feeds which can be completely 
cooled and located within one dewar. 
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Wideband quad-ridge flared horn can 
illuminate  F/D=0.55 optics efficiently with feed 
diameter < 40 cm for 1.2  to 8.4 GHz.  This is 
small enough  to completely cool the feed to 
achieve low system noise .
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Feed Low – Elev =10O Zenith – Elev =90O Feed High – Elev =10O

Offset Gregorian Reflector – Receiver Location
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OVRO 1-6 and 3-18 GHz Receivers in One Dewar
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1-6 GHz
Quadridge Feed 
~ 16” Diameter

3-18 GHz
Quadridge Feed

Goes Here
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View of Dewar Housing 1-6 GHz and 3-18 GHz Receivers for OVRO

1 to 6 GHz QRFH Feed 
Cooled to 77K 

In 19.2” Vacuum Cylinder

24””

77K Shield

3-18 GHz
QRFH Feed

Cooled to 20K

18”

20K Plate

Cryocooler
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Receiver Electronics Layout on Each Antenna
• Three dual-polarized receivers in one dewar with one crycooler
• Warm (50C) box to house downconverter modules 
• Total weight of the order of 200 lbs
• Two axis positioner needed for band selection and focus
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Noise, K, due
to component Remarks

Tsys
1.4

GHz

Tsys
10 

GHz

Tsys
40

GHz

Tsys
80

GHz

Sky Background + 
atmosphere 4 6 15 55

Spillover & 
Blockage

Reduce with offset 
antenna 10 7 7 7

Feed loss
Estimate 0.3 dB

@80K for 1.4 GHz
@20K for 8-116 GHz

5 1 3 3

Window loss Mylar windows 2 3 3 3
Feed to LNA 0.30 dB 5 1 2 1

LNA Robust  LNA measured 
at connector 3 6 15 25

Total Estimate, +/- 5K 29 24 45 94

Total System Noise Estimate
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