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The Molonglo Telescope
• Mills-Cross design (Only E-W currently 

functional)

• Collecting area: 18000 m2

• Field of view: 4.25x2.8 deg2

• 45 arcsec x 1.4 degrees localisation

• Centre Frequency: 843 MHz

• Bandwidth: 31.25 MHz/320 channels

• Commensal science (FRB + Pulsars)
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Random Forest based 
Candidate Classification

Within
10 seconds

Low False 
Candidate rate (~5/day)

FRB Conference - Swinburne Wael Farah Feb 14 - 2018



Email Alert 
Within 

Seconds
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J1652-2404 
DM = 68.41
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Discovery of FRB 170827

• SNR = 48 (Detection)


• DM = 176.8 (DM_Gal ~ 40)


• z ~ 0.12


• Width = 0.4 ms


• Speak = 60 Jy


• Fluence = 20 Jyms
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Real Time => Voltage data

• Hyperfine fan 
beam layout


•Optimise event 
sky position
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In-coherent dedispersion
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Coherent dedispersion
Resolution: 97 kHz, 10.24 us
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FRB Pulse Profile Fitting
•Three temporal features


•Least square fit - MCMC 
Model:


•Widths = {23, 9, 93} 
micro-sec


•Tau = 2 us
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Spectral Modulation

• Spectral ACF / CCF were 
computed


•  ∆𝛎 = 1.5 MHz (expected 
along the line of sight, 
NE2001)

• Another spectral 
modulation scale?
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Can’t explain it? Simulate it!

• Amplitude modulated noise 
model


• Complex “voltages”


• 2 scattering screens:


• 0.1 us broadening 


• 2 us broadening


• Can replicate FRB170827 
spectral/temporal structure
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And another snowflake - 
FRB170922

• Real time detection, but 
no voltage trigger… 

• DM = 1111 pc cm-3 

• DMMW = 33 pc cm-3 
       =>    z ≈ 1 

• Width = 47 ms 

• Fluence = 60 Jyms 

• Scattering (not MW!)  
(𝛕 ≈ 30 ms @ 843MHz)

22nd September 2017
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Multi-wavelength Followup

•SkyMapper


•ASKAP


•Parkes


•Molonglo

Credit: CSIRO

Credit: ScienceWise

Credit: CSIRO

Credit: George `Nyima' Warr
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Conclusions
• FRB 170827 demonstrated Molonglo’s ability to dump 

voltages for an FRB discovered in real time


• Native resolution of telescope => remarkable 
microstructure


• 2 screen model: possible explanation of the seen spectral 
modulation


• Similarities to the repeater,  
                                        except: it hasn’t repeated yet…
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