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FAST Drift-Scan Pulsar Survey

The Ultra-

At the beginning, we
1, tracking; 2, data prc

Single Beam for 270-1
System temperature <
Two polarizations

4096 channels >> 0.25
sampling time: 200 us

For observation:
"real" observations

PMPS: 0.14 mly for ce

Cl1 CL al. &VVv.L4),



FAST Drift-Scan Pulsar Survey

Overview

Receiver: : :
Telescope: ultra-wideband Computers in FAST site:
500 m aperture, using 19-beam Data temporary storage and
300 m transferring

Data center and super computers:
Pulsar searching, including database
for candidate filtering




FAST Drift-Scan Pulsar Survey

Data transfer

Guiyang Airport

Distance: 97 km
Fiber: ~300 km

2 Gb/s with ~10 ms delay now
= 1 will be 100 Gb/s

Images from Google Earth

Astronomical Town




FAST Drift-Scan Pulsar Survey

Data rate

nolarization

. fdev/sda5 !
Baseband: 8 «e rdev

Psrfits data: fdev/shm

Jrumn
fsys/ffs/fcgroup

nodev_ps2@8a_108.18.18.27-1_parastor /S home
For 19 ,rde-.r,rg.jal /boot

nodev_ps2@8b_18.18.18.29-1_parastor Jdata2
Baseband da R
frunfuser/585
frunfuser/523
Srunfuser/515
JSrunfuser/@
frunfuser/506
Srunfuser/493
frunfuser/1843
frunfuser/1828
JSOQuantum_stor
frunfuser/1818
frunfuser/1845
Smnt
frunfuser/1822
frunfuser/1821
Srunfuser/1841
frunfuser/1a42
frunfuser/1851
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Psrfits data:

Datarate r

One tmpfs

18.18.18.183: fstornextfarchive/archive
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FAST Drift-Scan Pulsar Survey

Band Selections

Band separated by backends: 0-1 GHz, 1-2 GHz

For search:
290-340 MHz (fully processed)
500-750 MHz (10%)
1149-1679 MHz (test)
290-802 MHz (fully processed)
270-5267? MHz (?)
410-538 MHz (fully processed)

Data Length Selection:
lambda/D * cos © * 1, 1.22, 1.5, or even 2?



FAST Drift-Scan Pulsar Survey

Band Selections
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FAST Drift-Scan Pulsar Survey

Algorithms and Softwares

Search
Method Target in drift scan Code Platform Tested
CPU, GPU,
FFT p0<0.5s? PRESTO, SigProc etc Yes
ffa in SigProc,
FFA 0.5s<=p0<=3s? ffancy CPU, GPU? No
python code in
PRESTO,
Single Heimdall, Partiall
Pulse p0>3s ZWW's GPU Y




FAST Drift-Scan Pulsar Survey

Hardwares

Hardware

CPU Cores

GPU

Toolkit

Search
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FAST Drift-Scan Pulsar Survey

Candidate Selection - Diagrams

2 Pulses of Best Profile Search Information

Candidate: ACCEL_Cand_1 RAjp000 = 12:34:56.7890 DEC jpp00 = —12:34:56.7890
Telescope: Unknown Fo!ding Parameters

Epochy,,, = 57712.52313076006  DOF,, = 60.39 er.d 1.510 P(Noise) < 0.00554 (2.50)
Epochygy, = 57712.52306650288 Dlsporslon Measure (DM; pc/cm>) = 679.000

omsie = 0.0002 m (ms) = 346.99(13) Ppoy (Ms) = 346.99(13)
Dota Folded = 132500 po (3/3),= —0. 000103(392 Poary (3/8), = —0.000103(39)
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Dota StdDev = 11.31 Binory Parometers
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FAST Drift-Scan Pulsar Survey

Candidate Selection — Als (e.g. PICS, Zhu et al. 2013)

Periodic search:

30k to 60k candidates /
PICS-0.5: less then 100 can
PICS-0.1: less then 1000 ca

Profila Ste

YT T T

duced x*
G219.5

Period — 216.089 (ms)

p1c 24~Nov=2017



FAST Drift-Scan Pulsar Survey

Database
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FAST Drift-Scan Pulsar Survey

Numbers

Total:

60 (3 to be known pulsars, 2 also shown in LOFAR page) from drifting and
4 (2 Fermi, 1 by luck, 1 GC) from tracking

Confirmed by other telescopes and published in CRAFTS website:
42 + 1(27?)

Confirmed by FAST (may also confirmed by other telescopes):
25 (should be more now) + 1

In addition:

Pulsar J0848+16 in AO 327 drifting scan page
(http://www.naic.edu/~deneva/drift-search/) has a DM value of 38.2 and a
period of 452.26 ms. From FAST drifting scan data, its period should be
2*452.26 ms. This pulsar was detected in 20171217 data.

Already told AO 327 people and confirmed.



http://www.naic.edu/~deneva/drift-search/

FAST Drift-Scan Pulsar Survey

Search Results

W SP+FFT
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FAST Drift-Scan Pulsar Survey

Search Results

DEC(Degree, J2000)
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FAST Drift-Scan Pulsar Survey

Search Results
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FAST Drift-Scan Pulsar Survey

Search Results
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2 Pulses of Best Profile
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FAST Drift-Scan Pulsar Survey

Some New Pulsars
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FAST Drift-Scan Pulsar Survey

Future — CRAFTS

The Commensal Radio Astmnomy FAST. Sm'vey
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Future — CRAFTS and 19-beam
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Thank youl! =

IPTA 2018, Albuquerque, NM
2018-06-21

Photo Credit: Zachary and Shana



