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Who am 1?

AAstronomer who has used
large single dish radio
telescopes (Jodrell Bank,
Parkes and FAST)

AStudies pulsars

ACommissioning scientist for
the new Parkes ultravide-
bandwidth receiver
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The Parkes telescope
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The ultrawide-bandwidth receiver
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Abstract

We describe an ultra-wide-bandwidth, low-frequency receiver recently installed on the Parkes ra
continuous frequency coverage from 704 to 4032 MHz. For much of the band (~60%), the syste]
the receiver system remains in a linear regime even in the presence of strong mobile phane tra
techical aspects of the new receiver, including its astronomical objectives, as well as the feed, rec
We describe the pipeline routines that form the archive-ready data products and how those data
system performance is quantified, including the system noise and linearity, beam shape, anten
timing stability.
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1. Introduction

The Parkes 64-m diameter telescope remains a cuiting-edge
instrument because of the numerous upgrades that have occurred
since it was built in 1961 (see, e.g., Edwards 2012). Astronomical
requirements have continued to push for receivers that have wider
fields of view and/or wider observing bandwidths. Multibeam
receivers, such as the 13-beam 20-cm receiver (Staveley-Smith
etal. 1996) and the 7-beam ‘methanol’ receiver (Green etal. 2009),

n]Aw.ilm!m.W :ou 1-16. hupaiidoborg/ 01017/ past 0202 have lly carried out larg survey
of Australia 2020; published by 2
pvwarw cambricige. orojeore. CSIRO, o0 14 Feb 2022 at 210303, subjeet 1o the Cambridge Ca ) T
1pa<a 20202
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ﬁ — Iridium satellites E
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The signal depends slightly on telescope pointing
direction _

, T . : T
Azimuth: 270.5 deg
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For a strong signal we can determine the angle to the source to ~1 degree!
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2019 March 19
UTC: 17:56
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2021 October 14
UTC: 06:08
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Amount of new RFI that has appeared in the last
couple of years

~710 MHz: lost 20 MHz frohandsets

~1830 MHz:
~2160 MHz:
~2300 MHz:
~2640 MHz:
~3450 MHz:
~3550 MHz:

lost 20 MHz fromobile transmission towers
lost 10 MHz frontr@nsmission tower

lost 20 MHz fromBN transmissions

lost 40 MHz fromBN transmissions

lost 20 MHz frotransmission towers

lost 20 MHz frotransmission towers

Since 2019 to now we have lost an extra 150 MHz (mostly
transmission towers) wifi/ BlueTooths more present now

(~ 8OMH2z)
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Mid-band from 1344
to 2368 MHz (1024
MHz bandwidth)

Streaks likely caused
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smearing power from
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MHz bandwidth
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AStill doing excellent science

1 2022MNRAS.509.4775J 2022/02 3 =

The z-DM distribution of fast radio bursts
James, C. W.; Prochaska, J. X.; Macquart, J. -P. and 3 more

2 2022arXiv220105763D 2022/01 ERE=

Physical Publicly Verifiable Randomness from Pulsars
Dawson, J. R.; Hobbs, George; Gao, Yansong and 8 more

3 2022A&A...657A..34P 2022/01 ERE=

The polarisation of the drifting sub-pulses from PSR B1919+21
Primak, N.; Tiburzi, C.; van Straten, W. and 2 more

4 2021MNRAS.508.3251L 2021/12 ERE=

The impact of glitches on young pulsar rotational evolution
Lower, M. E.; Johnston, S.; Dunn, L. and 10 more

5 2021RAA....21..248P 2021/11 ERE=

Design of a multi-function high-speed digital baseband data acquisition system
Pei, Xin; Li, Jian; Wang, Na and 4 more

i
(]
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Plenty of science in that data set!

Sgr B2 - Archival Data Integration Time: 2158.76s

Results for the Archival Data

. 3.5%10°1 VAN

2078.068 Mz

e We detected 13 molecular lines of the 37 lines available within

the UWL receiver’s frequency range. _3.0x106 e
e These 13 lines were of the following molecular species: 3195.162 MHz
CNCHO , & 2.5%10 L —
H,CS 5 — éiOH M\
i = 6 _ o = -~ \'\\f" X
'§( 2 1pads CH3CHO ‘ N
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g —— OH
%3]
. 1.0x106 Vatashaaaec s
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Amount of band that we have recovered from the RFI

Note: astronomers are successfully processing the UWL data sets using simple flaggin
methods to chop out the affected bands
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Amount of band that we have recovered from the RFI

0 MHz

Note: astronomers are successfully processing the UWL data sets using simple flaggin
methods to chop out the affected bands
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A more detailed look at the RFI

AHave large (public) archive of observations from Parkes includin
with the wide band receiverdata.csiro.al

ARecord with higHrequency resolution6,815,744 channels across
the band (~400 Hz resolution) and higme resolution: 64us,-2
bit samples.

AHave data recorded before COVID hit and during COVID (with
fewer aircraft, visitor centre shut etc.)

I

Remarkably little change
we are dominated by
persistent signals!
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Observed signals
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Optus 4G: 714 to 730 MHz
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Aircraft

In the UWL band aircraft signals cover from
962 to 1150 MHz -
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Figure 43: Airborne interrogation signal for Parkes (left) and ground response (right).
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Distance measuring equipmenbDMES)

Kicnmona (Inerroganon ) BTN RIS S R wagga waggd Kw.s (INerroganon)
a2a0t 1140 o’

It seems that one
airliner interrogates a |,
large number of DMEs | = . .| - -
In quick succession. '

1080 MHz (unknown)
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M | I Ital‘y a| rCI‘af’[ Narrow band emission
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Galileo. Note that the mid-band saturated in | Thuraya (7
the next spectral dump.
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One satellite in the beam Is bad, but lots of

satellites in the siddobes are worse(?)

bpsr150403_012651_beam11.sf Coming from mu|tip|e GNSS

A5G - R LN - 400 satellites in the far sidelobes
|
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bandpass (MattheviBaileg
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Methods to remove this satellite RFI will bg

of importance worlawide!
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8am 4:30pm

WIiFiand Bluetooth

AWe seeWiFiBluetooth mostly
between ~8am and ~5pm

Aldeal to trial mitigation methods:

wRelatively wide band (=> worth

mitigating)
wt 20SYGAFffe O2dzZ R aldz2Ny Al 2FTFE
w Could mitigate the RFI in the

frequency domain, or time domain, or 80% of
both observations

Time
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