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Introduction

Introduction

RFI in the L-band that is dominated by satellite sources.

Our method removes satellite-based RFI but can be extended to other
sources.

Figure: SARAO External Service Desk
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Simulation and Forward Model

Simulation Definition
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Figure: Simulation Diagram
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Posterior Results

Gain Solutions
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Posterior Results

Orbit Constraints
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Figure: Posterior Constraints from 5 minutes of calibration data
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Application to Target Observation

Flagging Improvement
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Figure: Flagging comparison after decontamination
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Application to Target Observation

Imaging and Source Extraction

10 30 100 300
True Source Flux [mJy]

30

20

10

0

10

20

Er
ro

r i
n 

Fl
ux

 E
st

im
at

io
n 

[m
Jy

]

Ours 5 min.
Standard Best
Ideal

Figure: Flux estimation error on 100 source image
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Conclusion

Conclusion

Calibration in contaminated channels
Calibration constraints as good or better than standard
Statistically consistent errors
Target Obs. → 3x - 9x - ∞ more data
Comparable source extraction to uncontaminated data

E-mail: christopher.finlay@unige.ch
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Conclusion

Posterior Error Comparison Laplace vs MCMC

8 6 4 2 0 2 4 6 8 10
Relative Bias in Gain Amplitudes [%]

0

200

400

600

Nu
m

be
r o

f P
ar

am
et

er
s

1920 Gain Amplitudes
MCMC
Laplace

0 1 2 3 4
Relative Standard Deviation 

of Gain Amplitudes [%]

0

200

400

600

Nu
m

be
r o

f P
ar

am
et

er
s MCMC

Laplace

8 6 4 2 0 2 4 6 8 10
Bias in Gain Phases [deg]

0

200

400

600

Nu
m

be
r o

f P
ar

am
et

er
s

1890 Gain Phases
MCMC
Laplace

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5
Standard Deviation of Gain Phases [deg]

0

200

400

600

800

Nu
m

be
r o

f P
ar

am
et

er
s MCMC

Laplace

Chris Finlay (UNIGE) UNIGE Swiss SKA Days 2022 15 / 22



Conclusion

Gain Constraints Error Analysis
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Conclusion

Image Comparison
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Conclusion

Flagging All Baselines

1 10 100 1000
Mean RFI Visibility Amplitude [Jy]

0

10

20

30

40

50

60

70

80

90

100

Fl
ag

 R
at

e 
[%

]

Noise

Mean
 AST
 Vis.

All Baselines 3  Clip

Standard Best
Ours Best
Ours 10 sec
Ours 5 min

Chris Finlay (UNIGE) UNIGE Swiss SKA Days 2022 18 / 22



Conclusion

Gain Constraints using Correlated RFI Amplitude
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Conclusion

Gain Solutions using Correlated RFI Amplitude
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Conclusion

RFI Visibility Sampling Rate Convergence

1 4 16 64 256 1024
Sampling Rate [Hz]

0.01

0.1

1

10

100

Vi
sib

ilit
y 

Es
tim

at
e 

Bi
as

 fo
r M

EO
 [%

]

True Sampling Rate 
          8192 Hz

Figure:
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Conclusion

Probabilistic Model

Figure: Priors, Model and Likelihood
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