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The Commensal Radio Astronomy FAST Survey 
(CRAFTS)

• Multi scientific goals
• Pulsar
• Galaxy HI
• Extra-galactic HI
• Transients

• Wide-band Receiver (August 2017 ) 

• 19-Beams Receiver (May 2018) (1-1.5GHz)

• PRS backend
• ∆t ~196𝜇s/ 98𝜇s
• ∆f ~ 0.122 MHz(4096 Channels)
• 300GB per hour

• PSRFITS Data are archived (Weiwei Zhu)
• 1bit filterbank (Before 2020) 
• 2bits psrfits (Science early 2020)
• Non Stocks recorded



First FRB in CRAFTS

• FRB 181123  (Weiwei Zhu et al,2020,ApJL)

• GPU-based AI single-pulse search pipeline

• May 2018 to November 2018(∼1500 hours)
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Zhu et al. 2014, ApJ, 781, 117



Heimdall Pipeline in CRAFTS
• Drifting Data

• 19 beams Drifting Data
• 1-bit filterbank (Weiwei Zhu)

• Data Processing servers
• X-series: 1-21 Servers 

• 2 CPU ×18 Cores.
• Memory 755G

• 2×GPU： RTX2080
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CRAFTS FRBs

• Date:201806-202002
• 4 New FRBs were Found

• FRB181017.J0036+11
• FRB181117
• FRB181130
• FRB190520 (repeater)

（Niu et al. 2021, ApJL, 909:L8）



CRAFTS FRBs: Bursts Rate
• Roughly Finish 201806-202002
• Insufficient complete FRB search after 2019

• Candidates filter incomplete
• Data process is incomplete for dozens of days

• Confident for 1667.2 +9 Hours (Before 2019)

FAST Event Rate: 5.8× 10-2 day-1

All Sky Event Rate: 1.24!".$"%&.$' × 105 day-1sky-1

(Above 14.6 mJy ms ,  including FRB 181123)



（Niu et al. 2021, ApJL, 909:L8）

Properties of CRAFTS FRBs



（Niu et al. 2021, ApJL, 909:L8）

Fluence and Flux distribution of All published bursts
“The survey demonstrates that there is a relationship between burst dispersion and brightness and that the high-fluence 
bursts are the nearby analogues of the more distant events found in higher- sensitivity, narrower-field surveys “

----R. M. Shannon,  et al. ,2018 )



FAST Ability to detect high-DM FRB 

(Luo et al, 2018,2020)

• PDF of FAST-FRB’s DM is more sensitive to α than L0
• FAST will have significant detection probability 

(>10%) for DM > 3000 pc cm−3 

𝑆 𝐿, 𝑧, 𝑤 ↔ S′(DM, Fluence)

104 Samples !

（Niu et al. 2021, ApJL, 909:L8）
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Interesting New Repeater: FRB190520

FAST: D. Li, C.-H. Niu, W.-F. Yu, J.M. Yao, P. Wang, Y.-K. Zhang, Y. Feng, B. Zhang, W.-W. Zhu,  D.-J. Zhou, 
Y.-P. Men, J.-R. Niu, C.-C. Miao, M. Yuan, W.-Y. Wang, Rui Luo, Y.-L. Yue, M.-Y. Xue, et al. 
Effelsberg: Marilyn Cruces, Di Li, Chenhui Niu,W-W Zhu, et al.
EVN: Marilyn Cruces, Bo Zhang, Di Li, You-Ling Yue, Chenhui Niu et al. & EVN Collobration
VLA: Casey Law, Shami Chatterjee, Kshitij Aggarwal, Wen-Fei Yu, Sarah Burke-Spolaor, et al.
VLBA: Wen-Fei. Yu, Casey Law, Shami Chatterjee, Yong-Jun Chen, Xian Zhang, Kshitij Aggarwal,et al. 
Parks: Shi Dai, Yi-Feng, Chen-Hui Niu. Di Li et al.
Optical Identification: Chao-Wei Tsai, Chris Bochenek Yuu Niino, Shami Chatterjee, et al.

FRB 190520:  Colloboration:

DMObs : 1200 pc cm-3

Gb: ~30∘
z: 0.241

(Niu et al. Submitted)



Interesting New Repeater: 
FRB190520

• ~200 bursts detected by FAST
• Associated with compact PRS
• DMhost ~ 912 pc cm-3

• RM ~ 3000 rad m-2(C-band)

• Scatter time scale: ~10 ms
• Predominant Scintillation
• No period was found

(Niu et al Submitted)
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New FRB Candidates FRB210102
--------------------------------------------
Ra: 15:52:52.35,
Dec: 33:11:14
Gl: 53.126,Gb:50.62
--------------------------------------------
Halo DM:30.00(cm^-3 pc)
DM_MK:26 (cm^-3 pc)
DM_IGM:2299.5(cm^-3 pc)
DM_Obs:2555.5(cm^-3 pc)
DM_Host(Obs):200.00(cm^-3 pc)
Estimated redshift z = 2.689

Discovered by Weiwei-Zhu



Summary

• Total 6 new FRBs were detected from CRAFTS
• All those FRBs show low fluence(<0.2 Jy ms) and high DM(>1000 pc 

cm-3). Extrapolate the DME – Fluence to more distant and low fluence 
region 
• The FRB 181017.J0036+11 has the lowest fluence among the one-off 

events
• The FRB 190520 is a new interesting active repeater.
• One of the most active repeaters
• Highest DMhost
• Second FRB associated with compact PRS.
• High RM.
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