The Potential for a

Ka-band Worldwide VLBI Network
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@ Overview @

* Pros & Cons of Ka-band (32 GHz, 9mm)

* Ka-band antennas
* Status of existing Ka-band antennas
* potential future Ka-band antennas

* UV coverage simulations

e Feeds: S/X/Ka and X/Ka



@ Ka-band: on the edge of the Radio Window @/

O, line: 0.5 cm/ 60 GHz

% / )Nater:l.?a cm/ 22 GHz

Most of the
Visible light ;¢ 0 ad spectrum _ Long-w av elength
Gamma rays, X-rays and ultraviolet ;b' T T by ?“ E..I es observable  gi :‘-n

100 %

Atmospheric
opacity
w
o
*

0%

0.1 nm 1nm 10nm 100 nm 1um 10ym/” 100ym 1mm lcm 10c 10m 100 m 1km

Wavelength L-band
19-24 cm

W-band Ka-band X -band S-band
0.3 cm 0.9 cm 3.6 cm 13 cm

19 Sep 2011, C.S. Jacobs 2



@ Source Structure vs. Wavelength @/
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The sources become more compact ----- > 32 GHz

Image credit: P. Charlot et al, AJ, 139, 5, 2010
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@ 9mm vs. 3.6cm? Core shift & structure
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Credit: Marscher, Proc. Sci., Italy, 2006

Positions differences from ‘core shift’ Krchbaum et KAV, 90
e wavelength dependent shift in radio centroid.
e  3.6cm to 9mm core shift:
100 pas in phase delay centroid?

<<100 pas in group delay centroid? (Porcas, AA, 505, 1, 2009)
 shorter wavelength closer to Black hole and Optical: Ka better than X-band
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@ X/Ka source catalog exists: 464 sources @/
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DSN data, 200-300 pas accuracy. Weakens southward, No south cap.

Credit: Jacobs et al, EVGA, Bonn, Germany, 2011
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Potential Ka-band VLBI Network
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@ Overview: Ka European VLBI Network
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@ Overview: Ka PacificVLBI Network
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Potential Ka-band VLBI Network
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@ AIPS simulated UV Coverage for European Sub-net
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@ AIPS simulated UV Coverage: South Pacific sub-net @/
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AIPS simulated UV Coverage: Pacific

S

Giga Wavingth

19 Sep 2011, C.S. Jacobs

South Pacific sub-net South Pacific sub-net + Japan

Giga Wavingth

0.2 . 0.0 -0.2 -0. 0.8 0.6 0.4 0.2 0.0 -0.2 -0.4 -0.6
Giga Wavingth Giga Wavingth

Declination -45 deg Declination -30 deg

-0.8

12



