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FAST Detected Multiple Bursts in Lband from Aug, 2019

Online (FRB backend) g
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(UTC+8) 2019/08/30
Offline (Presto + Heimdall) ,

FAST Detects Multiple Bursts in L-band from FRB 121102
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A Large Pulse Set tfrom FRB121102 with FAST
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Obs Date (+ MJD 58724.8)

47 days, 59.5 hours
RMS = ~2mJy (1ms)
S/N > 7

Peak rate > 100/hr

1652 pulses from

FRB121102, more than all
previous detections

combined.
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Bursts Show Complex Time—Frequency Structure
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Temporal DM vartation for FRB 121102 over the years
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FRB121102 Burst Energy Statistics
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E ~ 47TDL " U
(1 + 2)
— (1039 i ( Dy )2 Fv L ' ang et al., 201
(10 erg)(1 + >\10% em ) Ty - ms GHz BingZhang et al., 2018

Cumulative burst energy distribution:  R(E > E,;.) o EP

16 = -0.7 JVLA,AO,GBT rLawetal., 2017 GOUI‘dji et al., 2019
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18 = -1.21+0.2 Eftfelsberg Cruces et al., 2020 i
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FAST L-band 1.25GHz flux calibration
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LogyEnergy (erg)
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FRB simulator —> detection completeness

Single pulse template

DM /Width/Flux/
Bandwidth limit

Combine with

FAST real data

Test recovery rate

o
O

> 1000 “FRB” pulses be injected in
real FAST FRB121102 data stream
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Count

Flux ~ S/N * width

Injected width distribution  Injected vs. Detected S/N Fluence ~ S/N / sqrt(width)
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FRB detection efficiencies at FAST
E = 2.6E37 erg (- 3 ms, 8 sigma, ~90% completeness

the peaks are still robust !
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Duration Time distribution
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Waiting Time distribution
Centered at 207 £ 1s Centered at ~70s

Arecibo 41 bursts @1.4 GHz FAST 1652 bursts @1.25 GHz
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+ No obvious correlation with energy and time

+ Similar with magnetar bursts  Gsgis et al. 1999, 2000, Wang & Yu, 2017 Cheng et al., 2020
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FRB121102 is active again as revealed by FAST J uty CyC le (OFF/Period)
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Summary

= 1652 pulses from FRB121102, more than all previous detections
combined.

= Jargely expand low energy detection ability. FRB 121102 has a
characteristic peak energy of 4.8x10°" erg, which lie just around
the detection threshold of Arecibo.

= FRB 121102 has a complex energy/fluence distribution, which
can be best described as a lognormal + Cauchy bimodal function.
The power-law logN - log S here seems to be an artifact of
detection bias.

= No periodicity between 10 ms and ~1000 s. Characteristic
waiting time of ~70s. Burst period i1s 156 day, duty cycle is

changed to 37% from FAST detection.



Welcome to test FRB simulator:
https://github.com/NAOC-pulsar/PeiWang-code

A. Intrinsic physics of sources
(luminosity function, population)

B. Instrumental etfects of observations
(resolution, parameter space, pipeline etticiency)

Help to answer open questions:

1. What’s the FRB redshift distribution? higher DM -> high 2
2. How to detect narrow/wide pulse -> emission population
3. Short time scale DM variation -> local host-Galaxy DM

4. Test pipeline boxcar efficiency
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Inclusived discussion

« RM from FRB 121102 have not been observed

Yi Feng
in FAST Lband
* ISM Scintillation Tume Yao
" FRB121102: "
Scattering timescale 1.4 GHz: 9.6%(500/1400)"4= 0.1 ms
Scintillation bandwidth 1.4 GHz: 11*¥(1400/4900)"4=73 kHz=0.07 MHz
FAST trequency resolution = 500/4096=0.122 MHz §
,

= Had to Stlldy scintillation at L.-band. Timescale 0.1ms, bandwidth 0.07MHz.



The distribution of the instrumental gain and off-pulse
brightness RMS at 1.25 GHz for observations.
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Nov 2020

arxiv: 2011.10191v1
The completeness fraction of survey to FRBs

MNRAS 000, 1-12 (2020) Preprint 23 November 2020 Compiled using MNRAS I£TEX style file v3.0

Estimating fast transient detection pipeline efficiencies at UTMOST
via real-time injection of mock FRBs
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