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Advantages of MMIC Arrays over Bolometer Arrays:

1) Can use the correlation receivers, phase switching, 
etc., to subtract off large systematic offsets

2) Interferometry
3) Spectroscopy
4) Can operate at 20K vs. 300 mK
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Disadvantage:  1) Sensitivity - but if we can achieve ~ quantum MMICs compare well
2) Power - but Sb-based devices require half the power of InP devices



PI: Bruce Winstein, Chicago





Q-Band Observations Oct ‘08 – June ‘09 
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91 Element W-band Array

Receiver and Array Workshop, Bonn 19-20 September 2010



Receiver and Array Workshop, Bonn 19-20 September 2010



Receiver and Array Workshop, Bonn 19-20 September 2010



Receiver and Array Workshop, Bonn 19-20 September 2010



Receiver and Array Workshop, Bonn 19-20 September 2010







Keck Institute for Space Studies

Coherent Instrumentation

for

Cosmic Microwave Background Observations
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Key finding of Report:

MMIC and MMIC Array development aimed at

< 3x quantum noise up to 150 GHz

incorporated in modules without loss of performance

=> Proposal for

Cahill Radio Astronomy Laboratory (CRAL)
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Cahill Radio Astronomy Laboratory (CRAL)

Gaier, Readhead, Weinreb

Kangaslahti, Samoska (JPL)

Kieran Cleary (SRF) – in charge of RF lab

Glenn Jones (Jansky Fellow) – in charge of digital lab

Oliver King (KISS Fellow)

Rodrigo Reeves (Post-doc)

Grad students: Kunal  Mooley, Joey Richards, Damon Russell,

Walter Max-Moerbeck, Matthew Stevenson

Undergraduate student: Kirit Karkare
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ACR’s Suggested Aims:

1) This HEMT-MMIC Community really needs to coordinate its efforts in order to get the

support it needs to carry out technical developments the fields require (cf.bolometers). 

This needs the support of observatory directors, department heads, and groupd leaders.

2) We must have “transformational” science drivers and develop the case for these 

covering whole s[pectrum of science, cosmology, astrophysics, planetary science, 

remote sensing

3) We need multiple foundries to be developing these devices so that alternative 

approaches can be tested.

4) We must aim to get state-of-the-art “radio cameras” and spectrometers on key 

telescopes in the next five years (no later!).

**5**) We must convince the funding agencies (US, Europe, Japan, China, India, 

Australia, Canada) that this is a Key area for development


