
�1

2021-07-14 FPS10 @Jinan

Annual Report for FRB SearchingFRB detection in the presence of coloured noise

C. F. Zhang(张春风), J. W. Xu(徐江伟),Y. P. Men(门云鹏) 

Supervisor: Kejia Lee



Content �2

Content

Introduction 

Summary

Detection statistics



�3

✓ High DispersionMeasure (Greater than local Galaxy values)

✓ Short duration (ms) --> must be compact

✓ Bright --> 1e38 erg
✓ Mostly found around 1GHz

✓ Maybe two types

• repetitive vs non repetitive

✓ Mystery origins

DM = ∫ nedl

D. R. Lorimer et al. Science 2007;318:777-780

What is FRB (Fast Radio Burst)
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De-disperse Remove RFI Single pulse

HEIMDALL 

BEAR
(Men et al. 2019)

Andew Jameson &Ben Barsdell

✓  

✓  

Presto✓  
Scottransom

…… Burke-Spolaor et al. 2011 Men et al. (2019) 

✦Weak RFIs✦Strong RFIs
➡Remove ➡Colored noise

FRB Search
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Boxcar filter 

= SNR2

S > S0 Candidate detection
Van der Vaart 2000 

Detection Statistics



• False alarm probability

S/N  Pf

 3    3.0e-3

 5    5.7e-7

 7    2.6e-12 

N ≃ 3.6 × 10−4(Pf/10−12)(T/100h)(w/ms)−1 

However… 

• Fasle positives 
南⼭山26⽶米射电望远镜@XAO
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Detection Statistics
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N ≃ 1.4 × 104 
1) the candidate number is much larger than expected;

2) the candidate S/N distribution shows long-tailed feature;

4) candidate counts correlate with the pulse width; 

 3) S/N correlates with the pulse width.

Detection Statistics
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Detection Statistics
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S′� = ηS

S =
1

Nboxσ2 ∑
|t−t0|<w

si

2

Pf(S ≥ S0) = erfc( S0/2)

P′�f(S ≥ S0 |η) = erfc( S0/2η)

η = 1 + Nboxκ
σ2

r

σ2 + σ2
r

S( f ) = Af −α

Nbox ∼ 10 − 102 κ ≃ 0.01

P′�f(S ≥ s0) = ∫ P′ �f(s ≥ s0 |η)fη(η)dη

Detection Statistics

σ2
r

σ2 + σ2
r

∼ 10 %
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Nc = ∑
wi

P′�f(S ≥ 7 |η(wi))
T
wi

≃ 1.5 × 104

✓  

✓  

✓  
η = 1 + Nboxκ

σ2
r

σ2 + σ2
r

S′� = ηS
✓  

P′�f(S ≥ s0) = ∫ P′�f(s ≥ s0 |η)fη(η)dηS/N distribution shows long-tailed feature

Candidate counts correlate with the pulse width; 

S/N correlates with the pulse width.

Detection Statistics
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Summary

✓The correlated noise significantly increases the false alarm probability;

✓The signal-to-noise ratios (S/N) of the false positives become higher. 

✓RFIs introduce correlated noise;
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Thank you!


