5.3 Antenna Specifications

The specifications listed below are intended to outline the minimum requirements for an antenna system that will meet the VLBI2010 goal of 1-mm position accuracy in 24 hours.  Antennas with reduced sensitivity, due to being < 12 m in diameter or having elevated system temperature, for instance, can unquestionably still play an important role in future geodetic VLBI observations, so their use in networks with VLBI2010 antennas should not be discounted.

This list is presently incomplete in that some items cannot be fully specified yet due to the need for further development work.  The antenna feed, the choice of which affects the antenna optics, is the outstanding example.  In addition, some of the more generic specifications that are not unique to a geodetic VLBI antenna but apply to any antenna system have not yet been included.

Diameter:  12m or larger

Surface accuracy:  < 0.2 mm rms combined error for all reflecting surfaces, 


for all pointing directions under the primary operating conditions.


Capability to adjust height and tilt of reflector panels above backup structure required.

Antenna mount:  Not specified, but slew rate spec assumes alt-az

Sky coverage:  5-88( elevation, (270( azimuth for an alt-az mount

Full sky above 5( elevation for an x-y mount

RF frequency range:  2-18 GHz desired, 2-15 GHz required (antenna structure, feed, LNA)

Aperture efficiency: > 50% [( effective aperture > 0.5 ( (6 m)2 ]

System temperature: < 40 K excluding atmosphere

SEFD:  < 1950 Jy, excluding atmospheric contribution to Tsys

Optics:  Not yet specified.  As required to give maximum G/T with feed.

For a feed with 100(-120( 10-dB beamwidth (e.g., Chalmers Eleven feed, 

Cornell quasi-self-complementary conical feed, or NRAO inverted conical sinuous feed),


dual-reflector Cassegrain optics should give higher G/T for axisymmetric reflectors than


would dual-reflector Gregorian.

Slew rate and slew acceleration:  See figure for specs for an alt-az mount.

Blind pointing accuracy: < 0.1 HPBW at 36 GHz ( = 3 arcmin for a 12-m dish) for the primary 

operating conditions;

< 0.3 HPBW at 36 GHz for the secondary operating conditions.

Settling time: < 1 second from 1 deg/sec slew to specified pointing accuracy

Primary operating conditions:


Temperature: 
10-year minimum to 10-year maximum

            Rel humidity:
0-100%


Wind speed: 
< 40 km/hr sustained (or < 98-percentile wind speed, if higher)

Secondary operating conditions:


Temperature:
10-yr min – 5 (C to 10-yr max + 5 (C

            Rel humidity:
0-100%


Wind speed:
< 80 km/hr sustained (or < 99.5-percentile wind speed, if higher)

Survival conditions at stow:


Temperature:
100-yr min – 5 (C to 100-yr max + 5 (C


Rel humidity:
0-100%


Wind speed:
200 km/hr sustained

Path length stability:  Optical path length through the antenna structure must either be stable


or be modelable, as a function of elevation and temperature, to < 0.5 mm under primary


operationing conditions.

Axis offset:  …..

Reference point location: …..

Stability of reference point:  …..

Tie to reference point: …..

Foundation: …..

Maintenance:  Mount, drives, and antenna structure must be able to withstand nearly continuous 

operation with >2500 long slews per day.

Antenna mechanical structure aside from motors and gear boxes should have a

lifetime > 20 years.

MTBF for motors and gear boxes: > 2 years.

Replacement and maintenance of motors and gear boxes must be convenient and  inexpensive.

Downtime for repair and maintenance of antenna and drives: < 10 days per year.

Expected cost of annual maintenance of antenna and drives:  < 10% of antenna capital cost.
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Figure 1.  Azimuth and elevation slew rate specifications for an alt-az mount VLBI2010 antenna.  The acceleration in both axes must be at least 1 deg/s/s.  Separate specification curves are shown for accelerations of 1 and 3 deg/s/s.  Any pair of slew rates above and to the right of a curve is acceptable.

