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Abstract The Warkworth Radio Astronomical Obser2 Component Description
vatory is operated by the Institute for Radio Astronomy
and Space Research (IRASR), AUT University, Al-Jcl.<2.1 The 12-m Antenna: Progress and
land, New Zealand. Here we review the characteristics
of the VLBI station facilities and report on a number of Issues
activities and technical developments in 2014.
In the beginning of 2014, a problem with slippage of
the elevation axis encoder occurred. Initially, this issue
could be dealt with by regenerating a pointing model
on a fortnightly basis, but eventually it progressed to
the point where a new model was required on an almost
The Warkworth Radio Astronomical Observatory fodaily basis. It was determined that, as been the case at
which a panorama photo is shown in Figure 1 is locatesdveral other Patriot/Cobham 12-m antennas, the prob-
some 60 km north of the city of Auckland, near théem was caused by rotational slippage of the elevation
township of Warkworth. Specifications of the Warkaxis pin connected to the encoder in the housing. As
worth 12-m and 30-m antennas are provided in Tabdipplied by the manufacturer, this pin was intended to
1. The 12-m radio telescope is equipped with an S/e locked to the main structure of the dish by an inter-
dual-band dual-circular polarization feed at the seéace fit and to convey rotational motion to the elevation
ondary focus and an L-band feed at the prime focusncoder. A permanent solution that locks the pin to the
Backend data digitizing is handled by a digital basstructure of the dish through bolts drilled into the axis
band converter (DBBC) manufactured by the HATbearing pin appears to have been successful; we have
Lab, Catania, Italy. The 30-m radio telescope is cunot experienced any more drift, and the elevation en-
rently equipped with an uncooled C-band dual-circulasoder offset has since been stable.
polarization receiver. The station frequency standard is A new DBBC was received in April 2014 and was
a Symmetricom Active Hydrogen Maser MHM-201Qused to replace the original one purchased for the 12
(75001-114). Mark 5B+ and Mark 5C data recordens. This allowed the original DBBC to be returned to
are used for data storage and streaming of record®@dnn for repair and upgrade. Following its return, it
data off site. The observatory network is directly corhas been installed as the digitizer for the 30-m antenna.
nected to the national network provided by Resear@ince the installation of the new DBBC on the 12 m
and Education Advanced Network New Zealand Ltd/e have seen a significant improvement in our SEFD
(REANNZ) via a 10 Gbps fiber link to the site [1].  figures. Previously they were of the order of 6000 Jy;
now they are regularly 3800 Jy, comparable with the
n/'fSuScope 12-m antennas.

Having upgraded the Streamstor SDK for CONT14
Warkworth Network Station and being able to address more than 1,024 scans and
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Fig. 1 Photo of the two radio antennas at Warkworth on a frosty witaorning: on the left the 30 m and on the right the 12 m.
In the background on the left hand side are the antennas hetptigSpark (formerly Telecom New Zealand). (Image courtesy of
Stuart Weston)

Table 1 Specifications of the Warkworth 12-m and 30-m antennas.

12-m 30-m

Antenna type Dual-shaped Cassegrain wheel-and-track, Caissegra
beam-waveguide

Manufacturer Cobham/Patriot, USA NEC, Japan
Main dish Diam. 12.1m 30.48 m
Secondary refl. Diam. 1.8m 2.715m
Focal length 4538 m
Surface accuracy 0.35 mm 1.2mm
Mount alt-azimuth alt-azimuth
Azimuth axis range 9O+ 270° —179 to +354
Elevation axis range .2° 10 88 6.0° to 901°
Azimuth axis max speed °fs 037/s
Elevation axis max speed' /s 036°/s

greater than 16 TB, we are in the process of upgraditgm to distribute signals from the observatory maser
our station diskpacks to 32 TB. to the 30-m site, the antenna became capable of inter-
ferometry. The first VLBI fringe was detected on the
baseline to the 26-m antenna at Hobart (Figure 3). We
gratefully acknowledge the generous assistance of the
University of Tasmania observatory in this accomplish-
ment.

2.2 The 30-m Antenna: Progress and
Issues

By mid 2014, the conversion of the 30-m antenna had

progressed to a stage where it was fully steerable a

equipped with an uncooled 6 GHz receiver (donated tl)zyc!3 Warkworth Network

Jodrell Bank Observatory), and a First Light ceremony

was held where a 6.7 GHz Methanol maser spectral litie April 2014, the network link between Warkworth

was received and displayed on a spectrum analyzerai¥l the New Zealand research network (REANNZ)

shown in Figure 2. More details of the conversion caffas upgraded to 10 Gbps. The international circuits

be found in [2]. from New Zealand provided by REANNZ are now
With the return of the observatory’s original DBBC 42 Gbps bi-directional to LA and 40 Gbps along SX-

installation of the Mark 5B recorder and of a SymmetIransport ScienceWave (which REANNZ shares with

ricom Universal Time and Frequency Distribution SysAARNet) that handles all the research and education
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® L mem T w (i.e. OHIG, CRDS, APSG, R, and AUST) observed in
- 2014 is presented in Table 2, showing our much higher
utilization/participation in IVS this year versus 2013.

Table 2 The 12 m IVS 2014 Session Participation.

[ P A \ ExperimenfNumber of sessions
2013 2014

APSG 2 2

OHIG 3 6

R1 8 0

R4 8 11

CRDS 6 6

CONT 0 14

AUSTRAL| 6 57
Fig. 2 First light methanol maser spectral line at 6.7 GHz. AUST 15 15

Credit: Tim Natusch

The first geodetic observing with the Warkworth 30
‘ m in C-Band with the Ceduna 30 m and Hobart26 (Uni-
V‘ versity of Tasmania) was conducted in December 2014.
4 The schedule and analysis was undertaken by Leonid
I Petrov (NASA Goddard Space Flight Center), provid-
ing a preliminary solution for the 30-m antenna pre-
sented in Table 3 (Petrov et al, 2015, in preparation).

Table 3 The 30 m preliminary solution components, Credit:
Leonid Petrov.

o o/ Epoch X, mm Y, mm Z, mm
A o e Duration. Bus s 09 @ 200081015 1/2 2000.01.01-12:00:00 -5115425635.06 477880304.86 -376B7428
e a0 eas on mt: —aottauiosa ofe B ks o s aordonts 2014.12.11-12:59:43 -5115425608.47 477880352.69 -376 18425

Fig. 3 The first VLBI fringe between Warkworth 30 m and Ho-
bart 26 m at C-Band 6.7 GHz. Credit: Leonid Petrov
This observing will be repeated in 2015, it is hoped

with additional stations in Japan (Tsukuba and

routes. In October 2014 we installed 10 Gbps fiber nel§_ash|ma) and South Africa (Hartebeesthoek) able to

. : articipate.
work interface cards in our e-transfer Mark 5. The bof2 b . . .
; . . Foundations have been laid for the future hosting
tle neck for us is now the receiving site. For example

tain 800 Mbps to th data store in P dtLa gravimeter when in transit here in New Zealand
We can sustain ps tothe new data store In FeHB \ Antarctica. The site is just outside the 12 m an-

run by IVEC; speeds to Bonn and USNO are of the %fenna control facility so as to easily access utilities,
der of 100—-200 Mbps.

and it is also close to one of the LINZ (Land Informa-
tion New Zealand) GNSS stations hosted at the Wark-
worth Observatory. In March 2015, a site survey of the
3 Current Status and Activities observatory will be undertaken with the assistance of
LINZ. This will provide a useful check of the initial
I%tf:al tie survey of the 12-m antenna and GNSS station
ﬁ:ﬁ)nducted at the end of 2012 [3] and also provide a tie
Q the 30-m radio telescope for the first time.

2014 has seen a significant increase in the number
IVS sessions in which the 12 m has participated, due
large part to the extra AUST sessions in which we af
now able to participate. A break down of session types
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