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4Pk BFAST K H AW 5L HLAG 1 5 e Ak Bt . B A7, PSRDBCUCE 19674 A K
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PSRDB N A T FASTHKoh 248 T MM R B 2. ROk, PSRDBRIE BT I IE
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&, AR e AR R TR IR IR, AT T ARG, W51 S A2 B A
K RICFEFAFAD IR 22 F e AR 9T, 19744 £ [ 2 AP 22 KR, A, HulseFlJ.
H. Taylor#4% 5 N H B 75 74 8 (Arecibo) i L B B 1 ORI T XUE R Gk 2 (PSR
B1913+16)12 ) Wi &I T % PR AR X8 o 56 F 5 F738 A7 76 B8 (1 [ BEE 45 Hulse
FlTaylor K M2 3R 19935 1 DR 232 124 N1k, 8 FF SCHk 55 Rk R AR 19 2 50 ik 2
FEA O 28111

Rk — 3P FUIR S RAR AR R AR ) B AR AR T ROL 35 1 2k A% A0 R A1
¢, SR PR R 0 B 118 DR U N B ) N B ik v B 4 T H R DUOSIER I R HHT R R A
A AR, ket - PRF (PSR-BH)WUE R 48 IAMKP 2. BRRE Bk 2. Bk
AR R ECE MR R I ) F AR R ik B 201649 H A7 T 5 M 9 AR ARz 1L
X B 2K AR BR 1 S 2E 376 85 ) (Five-hundred-meter Aperture Spherical Telescope,
FAST) ik NFH#IZATH B, Je /e FL B 1 88 06 7 B ORI L s B 19 sRBUSL. 78 43 F)
FFASTAR = FIER M B 77, 2018425 #55 N ih I st 17 “FAST 2 F}24% H i [A] i 49 4 1K
K”(The Commensal Radio Astronomy FAST Survey, CRAFTS)6!, { ] £ N7 J5 i
F R R R, A ik, BIJE. FRB (Fast Radio Burst)% £ 4N Fl2
EAR LI EHE . a7, FAST ORI #0425 =2 1 PB, i id2 GB/sH 445
I 28 i 22 57 T 5 M Y R 22 AR N I FA ST 5. BB 27 B8l Ao b AT 4 — 174, it B
BRI ) 20 A O AT T SN R G0 LA R Bl e AT B s AL B, ) 3R A 500 5
AR R R IEAR. R, FASTIE 2 UCHR I 2 HRE 5 i RFRB121102E B R IR, IF
H ORI O ELRIE 1812 pe-cm ™~ BT HRUE 5 I R FRB1811230). M4 XS4 A T-20184
XTFAST 199 A 2 SO Rk b B2 S % 421 i 8 R 8 0 fig 70 A 400 ik 5 3808 87, FASTHE /R
25— 14°12/—+65°48' K [X 5t Bl 1T & P i 16005501 16 fik v 22 AN 238 8= #0 fik b 2101, &
K, FAST Rk B 38 R T H SR AR 2] ()54 S & T k100 PB, 28 70 ab 28, Fiit a] K 30
ik 400050008000 S 4k, v H i E BR A AR P57 A B HLBE S (The Square
Kilometre Array, SKA)M L TFAST, HEi& RBUZH &, RMRXE. REZIE M
BEEER, B AR s ade A4 R HT ik b B4 55 2, 7ESKA1-Mid FISK A 1-Low P B BT i1 AT 4R
TSI 2 2990000, 2P ikt 22912008,

I8 55 T PR UL L £ AR 23 A AR B T VR S FE T Ik BB A T, AR SROKE AT B R LR
OB, HAT, [E bR B ko B R R AR FE A R ROR R I [E 2K K S & (Australia
Telescope National Facility, ATNF)\JHobbsfIManchester¥: A J¥ % [fJThe ATNF Pulsar
Catalogue (PSRCAT). Green Bank North Celestial Cap (GBNCC) %4 & A x5 FIThe
European Pulsar Network Pulse Profile Database (EPN)%. PSRCAT & F £ 7 7 ik
TR SO AT B B, e AR A T R R STRR TR I ik B S BRI, AN B
TEARE 1 AN AR IE AT &R IR, GBNCCII I [ 28 W 0 R AR H A s b 3 45 3
A0, 186U A WL ok o B2, e v 248 0y 2= A0 ik b 2, 220500 g e 5 P B YR (Rotating
RAdio Transient, RRAT). EPN I i SR 4 & 2 bk b B2 5 3 V45 g S H el o 2 SR it e
RIR%.

P SCRRIATE, MoRA —BRE bk E, RERE, Rk, KR0H S5
FEHEAT EEXT 23 A MR RRAY R R I 256 5 T 380HE e AR 4. O B 4 THD MR 4 0 ik 2.
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AR VR A AR S H A, S B bk o R R A AR A B A T i B ISR R g TR,
H BHFASTAE Ik rh B2 A 2 AF 70 S A3 97 1) A, FRATTAESE 1 Tl ) Rk 2 R R
TRA A R AR, SR LU 0 Ay Bl i EAN m] MRAL A — A 1) & B 308 2 R 48 (The
Pulsar Database, PSRDB, M1k http://www.psrdb.net/). HHI, PSRDBC/EFASTH
HRFEE R 0 B P B T FAS Tk v 22 208 4 #r AR BRI H

2 BIRERT
2.1 WitBfREHEARLEN
2.1.1 Wit HFs

PSRDB A ikt 2 B U5 $2 (0T 48— A S Rk B0 9 B, P 1 2 Jon ik 2 % A 3 1R )
A LOXE AT AL, S Rk B R 2 A 5 a2 AN DT A 2R 4R (R S AT
B3R, BRI B s

(1) FF ATNFEPSRCAT 5 T SCAS ST 1 £ 45 4 21 77 20, PSRDB2R FH 45 #4k ¢
FRIVBE R G TR, DU SO I 3 Jok v B 0 PO TE 2R B 5 oK, AR R SO AR
NAFEEIE TG PR R 10 5% 43 AR 2R AN ) f

(2) WSS FA ST i s A5 A I A 38500 5% 1 o 1E QA TR R R R DA K 196 74 R B 1
Tk b 2 DASR A Tk 2 SOk PP LA kb 2. 35 B R T AN S v A B AR HdE
gk, UCECoM AT, B L = S5 1R R ga vt B R A, a2 R TRl e 250 4 #r
ALb 3R 328 A DA TIE SRR R TR S RE

(3) T ) A BR Bk o S} 2 00F 0 L LRI AN NIF 70, 3R 5019 1 3 i b A7 5
BNk R EALX, SRR BB .

2.1.2  HARZEK

PSRD B i % i 2K H Oracle 2 5] FF IR PEMy SQLAE A Ja sl dis L, B A R 55
& TR HE EEAR = k%4 (Elastic Compute Service, ECS)?, PARIUE RSt m] FHPE,
S R R N 2 R e 1, BERZEM a1, Rk B AR R T S B L %, g R
I HN GO IR SCARSEAR S AR, feR b A A e AL AR AR I 2 12 )
L, E I E X R AT (OSS) AT 4593 K M 4% (CDN) EAT 458, PSRDBEUR % & 4t LA
Spring Framework A% 0rHESE, Spring MVC YR RN 3 HIHESE, Mybatis{F N E4E £F
A JEHEZR A7 o7 s RF AL, TR 5] N Apache ShirozZ 4= HE 48 71 57 B 1Y 28 4 FRLBR 4%
], 1 FH Ehcahel R 247 HE 52500 H B it 47 2247, 14 Disruptor{E A & 1 R
RAEZE T S8 25 1) 37 K 84, SR T Twitter BootstrapfE 4 A1 iy UL [H] e BAAESE, W
P PR 25 R 7 R T IR Echarts® 48 444>k SCEL, T AE A5 5 )5 v A2 7 FR A PE BRI, (8T
B S FARR Sy R NGRS AR SR TR TBGES 4 Bt 42 O (R R I8 OR. H 4 #2422 11, Open
API).

“https://www.mysql.com/
2https://www.aliyun.com/
Shttps://echarts.apache.org/zh/index.html
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(V"‘“d?d"‘,‘ s . VDHm . ¢ ompufavln ¢ :Slzlllsll(;s Upload'Download | | Community || Open API
submission retrieval & sharing analysis distribution

Candidates . Comparative . .

° Raw data Statistics model parg Candidate image
parameters model
management management management

management management
e Lcharts
e Spring MVC o MySQL
e Spring o OSS
e Struts2 PSRDB e CDN
e Mybatis e Linux
e BootStrap e JAVA
e Disruptor e Alibaba ECS
e Lhcahe

7/ 7 / 7 7
Telescope // Candidate // Known pulsar Survey project // Topic&
data // data data data News
K1 PSRDBHEE RS HIBAR G K
Fig.1 Technical architecture of the PSRDB
o3
2.2 BIREIR

PSRDBIL A S &8s, Sk 2E8ds,. RIERRE, fRikiaiE, &
RILH F %%, HFAST AR5 b O _EAL SR B FASTRK P B 50T H (1) BT A 5 1 A s
IR, [FR, PSRDBIEE AN G M B A HF SCiR BERk, F208ORIH F 00 A OCEUE FE &
557 AT FE R R AL RN T
2.2.1  CHIk R

P& ATNF Bk o 2 550808 e 50dis 7, 196 74F DIR A JT SCHk AR 1 281 UMK A2, fnk,
PSRDBif i f RATNFHHE . BB A JF SCER Bk ORI H B 452 F 7 ARE T
1P O AT KRBkt B AR, Horh “mise” Fon H A B m 5k %

FATT LA AE 1A J S A 1967—20204F H 7 32 % 5378 55 % 4% (WFAST.  Parkes.
GBT. Arecibo#) ik 2 K UG BLEAT i it 20 Hr, a2, Horb “other” 37 HoAt i B2 78
Bi. TERHI20 yri, - 200 kb B B Molonglo®8 izt 85 & i, 20004F LA J5 Parkes 22
T4 S R I B A e 2 AR T A, — R I il Bt B R LR ) SR, R
5ill 5& Parkes - J& ) 22 95 R Bk o /2 3K (Parkes Multibeam Pulsar Survey, PMPS)12I F
FE TTHR 2 1A 8308 HT ik it F2. Fermi Gamma-ray Space Telescope (Fermi)* it 4F K 7E 15
fit (High-Energy, HE) ik 2 A1 = FD ik b BB R B 5 TH A < H DT#R.  Arecibo®2 iz 58 & I
1IN R RGP = BR Rk 2 PSR B19134-16, M 4245 5 5 52 R 40 ) SUAH
PR HRAE GG TS B R v A AR E A, AT IR T 5] TR AR, AR,
Areciboit RIL T Z R Bk if PSR B1257+12, ik /2 BBl 35047 &2, o rp2fsinl g2

“https://fermi.gsfc.nasa.gov/
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BRI 23R (Super-Earths), 53 /MU EL A BRAH K, 2 2 H #0810 A B e/ )

RIMTE.

F 1 196TFURFTEER TR FIONEIKIFRN L I oP 2H Bt

Table 1 Statistics of pulsars discovered in pulsar surveys performed by the major

telescopes since 1967

No. Telescope Number of Number of N}lmber of
surveys detected discovered
1 Arecibo 7 609 341
2 Fermi 2 123 123
3 Green Bank Telescope (GBT) 6 592 249
4 Molonglo 2 258 185
5 Giant Metrewave Radio Telescope 1 36 13
(GMRT)
6 Effelsberg 1 17 14
7 Jodrell Bank Radio Telescope (Jodrell) 2 113 79
8 Parkes 9 2909 1381
9 Low Frequency Array (LOFAR) 1 369 53
10 FAST 1 2 2
11 misc - - 371
Total - 32 5028 2811

400

1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020
Year

2 19674 AR I BB B B At ik o SR A8OR PRI R Bk o 2 B e it

Fig.2 Statistics of pulsars discovered by the world’s major telescopes and pulsar surveys since 1967
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2.2.2 REFIR

PSRDB U SR 4E 1 A i ATNF ik i B2 B34 2 USSR (R 522 9%, 43 5l >k EFAS T £
2 H AR A8 R CRAF TSI H , Arecibo Lif BRI 4 41 ik B 3¢ K (Pulsar Arecibo
L-band Feed Array Survey, PALFA)3] X455 5 LOFARIE K (LOFAR Tied-Array
All-sky Survey, LOTAAS)M™! | % 52 &} H 28 37t 85 GBTHE 2 BR ik i 2 i K (Greenbank
Northern Celestial Cap Survey, GBNCC)!5/f1350 MHzA# & K (GBT350) %% £ Ei K
TiH, 3k, XK I H HE Koo A — 5, S TR B R R,
B g — AR AR E, B G 2 HOR (Extract-Transform-Load, ETL) X5 £k 12
ITHIEL, Eed, I NFIPSRDB MR IE S s %, TE# S A 4K

#* 2 PSRDBEIEEWRHIRBTEERRERATFLRONES T

Table 2 Statistics of unpublished pulsars from the major telescopes contained in

PSRDB
No. Telescope Survey Known pulsar  Unpublished pulsar Total

1 FAST CRAFTS 11 130 141
2 Arecibo PALFA 42 154 196
3 LOFAR  LOTAAS 35 39 74
GBNCC 18 164 182

4 GBT
GBT350 0 35 35
Total — - 106 522 628

2.3 XttEAEE
2.3.1  HCXHARFE MY

FEF RENFE KR & X R R A AR 55, AT 8= A 1 i ik A4 it
AT HELR LU FIAS 2R A3 A B M Ll xS 2 BT B A R N HE N B M DL TR, 35 Lo &
B Rgdissbn. HI(PO). ABUE(DM)E). EFEX ik, AR b 4s 5, thxt
WA, BARRRERAE N B H 7 ATE — B IR R CL, EXHRFESE 125, LLC144
FRAE N S EGEATE K0 &, 5 PSRDB/R i% 44 & B 3% “candidate” H A & B [F] 45 14 14,
) BT 328 4 3 R B 800 (IR AR IR B Y (candidate id). AR, EH. GHLME. (50
Eb(s/n) FH M5 B (user id)&%; 55225, SPSRDBH O 0k vb R HEAT LL X, R85 R A5t 45
RHR, HCILSE Ikt BS54, WA EILT — B sk 2, FH P ks
ECLIRAS A “Confirmed”, ¥ % 5% 1% 4 R 7 Z2PSRDB; # C15PSRDBH T Ak i 2
B RBAREAVCE L, MHEAT R 2 18] EE X, U5 oK RE DT AT AR 2% 21 2L AN i A0 %,
DA FOPRAS BB A “unconfirmed”, B AT RS & BT R BRI Bk b &5 B )5, 78 LR il 72
W R P AT DL g R 7 0 AR A DG R R A7 2 PSRDB, I8 B 255 Fa AL AL PR AN
BT R SR 497, PSRDBANZ R BT AR 20 2 AL B e A4 B
2.3.2 XML

ik b 2 % A 3 A 1) B G 43 A A R B ik v A R gk — 5 W 9 ik e 2 M URRAE 1 S it
AL E T FE, PSRDBHEHEAFIAS[FR] F XS 7 VAT TE LR LU X 2 #T.
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Ll

Update candidate table with (name,

User A who has a 5 Askfor candidate C1 PO, DM, position, telescope,...)

new candidate name
v No | | Automatically update candidate
table with (user id,
> C1 exists? candidate id, date)

| " .
Yes candiate date, image, s/n, file name,
h 4 software)

Notify existence, goto
use case 2 Automatically update Detection
table with (user id, input date)

Update detection table with D1: (type,

Update candiate table
with state of C1 to
“unconfirmed”

]

Store (C1) and privacy
setting

Delete user A input

Store (C1) ? —Yes—>»

f

Inform the user A
of no match

Detection I\To
Table ‘

Inform the user A of Inform the user A Inform the user of
Candidate matches and return  <—Yes PSRDB check — No—» ofnomatchin —» Candidate  Yes—» match and return public
Table (c1) check(C1) parameters of the
PSRDB parameters PSRDB
matches (C2)

P 1 t v

Change match Change

User response  —Search again—> User agree with

parameters match <Search again- the match?
| parameters :
|
Agree Agree
v
Change the state in .
the candidate table <«—— Store Cl} No——» DEIet: l:sert mp:t, Remove (C1) from Store C1
to known pulsar anyway no data store candidate table anyway?
|
No
Update confirm v
table Wlth"(PSRDB Confirmed Delete user input Update detection table
name, “from table with candidate id set Delete user input
PSRDB”) A toC2
No ¢
Add a new entry to l Inform the
Notify owners confirm table with Update C2 to " " State check "
— ? — —
of C2 and D1 candidate id = C2 and confirmed “Yes- Confirm (C2) -« isoenrfﬁfnr:;t <«-Unconfirmed- () Confirmed—» End

detection id = D1
K 3  PSRDB{#k A LT ITAL /5 Hrifi e R & K

Fig.3 Flow chart of PSRDB candidate comparison and matching analysis

(1)2E T Wk AL B ARAR B LEXS T3 ik, F P i EL R (gl)s AREZ (gb) ¥IME, 73 Alic/E
gloMgbg (A2 4°), FFEA(glo, gbo) ARICARHR, [FIRF, $8E R R FAEr (AL IR,
VLGS 2R PSRDBEHE 128 b A0 35 78 (5 A (14 T A (o e A B L Rn ik o 2 At A0 3, LR X &5
BT AR B B Oy . (1)K

(gl — gly)® + (gb — gby)? < 1?2, (1)

Hr Z4el. gb/ MRk R IR EFERE AR, r RN H 12K,

(2)2& T DMAIPORI EEXS 7 ¥, F P idid 45 8 G B (BRAL: pe-om ™) R B (B A7 s) Y
X[ YaEl, &5 A @A B E()]) 5(&&). FE(N)E)FATIEIE, £ RPSRDBEIE &+ A
A TR R M DMELE PO FE A B, Wnds & %614 (PO > 1 && PO < 6) && (DM >
0 && DM < 9), DAk 8 BT 7 B H bLx) 25

(3) 2% T AHABLBE (Similarity) (1) EE X 5 ¥, 1283 7~ B Bk i 22 B i e AR 35 7 = 40
(AnER3)M AL I 5E A, WS = {P0,DM, mass, gl, gb, ra, dec, s400, - - - } 9 ik /2 BY & {5 ik
KIEHESEES, Hhmass A E. rafidecs HINTIRE IR, s400 N B ZEEE. F)
FH A 58 0 2 0 S RRAE 7] &, AL R ICECPSRDBEL S P2 A 45 w2 Vi [l fndE m = 4E &
{07 = (z1, 20, ,Tn),m; € S,i=1,2,3,--- ,n}. GoRaH T HINAF XS 7 LA
Jok it FEL AR AR ), ARG 1) B 2 B D T LU 2 i b 2 50 B R kol B X B -5
BOIBUE. AL I R AE ) B ) I M R 5% A X, AR

Z?:1 (ziyi)

Similarity (v, vp) = (2)

V@R w)?
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(4)FE B B O LR T8, JH P 8 BT = (g1, o+ ), B EH S 5 800
P B R B R ARG = (21, o, - - -, ) FIR AR BE BEERT LU S0, F40 H He
40 45 A, B (3) 2

dist (’17, 170) =

Horr oG, KRBkt 2 FIFHER &, ¥ € {00 = (71,22, ,2),2; € S,i=1,2,--+ ,n}.

*®3 REFEMSHTIR

Table 3 Parameter list of pulsar candidate

Parameter Description Parameter Description
candidate_id Candidate ID user_id User id
name Candidate name gl Galactic longitude (°)
osurvey Surveys that detected the pulsar gb Galactic latitude (°)
. Right ascension (J2000) (hh: .
raj 8 ( ) rajd Right ascension (J2000) (°)
mm: ss)
. Declination (J2000) (dd: mm: .
dec;j ( ) ) ( decjd Declination (J2000) (°)
ss
PO Barycentric period of the pulsar DM Dispersion rilfasure
(s) (pe-em™)
Barycentric rotation
wl0 Width of pulse at 10% (ms) fo Y
frequency (Hz)
Mean flux density at 400 MHz
s400 telescope Survey telescope
(mJy)
tool Data processing pipeline type Pulsar, RRATSs
Unconfirmed and not checked,
Unconfirmed but checked, . Survey project that detected
state project
Confirmed as know pulsar, the candidate
Confirmed as new pulsar
Privacy Keep public or private date Date of data generated

2.4 Fitoh

oS bk i B RS AT B AR A ST AT REAE, ORI TR e AR BT I R T Kl )
TE KR AR AN VERRAE I 7 SR 4 T B A A B S8, T AR s A UE R S 5
JEAME. g, tEE. RS, K A SRR IEE A %4, PSRDBIE IS D)6e, &
FE M E T, I ES S SR R E &ME. AL e .
EEGT .
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3 HUBEINEEN DB
3.1 CBHbHERREER

PSRDBH#& At Ak i A R ULEL I RE, ani&l4. PSRDBHEME T ki 5 Z4160%
A, P AR A [ RS H bR fEPSRDBAT 3 HEX DT A1 18 A0 DG 8 1 284, S ANABLEE T
HBHBEMPE gt e, WEM. Gl AARAERSITRR, thal iRl
B2 AT PR R

PSR@DB COMMUNITY PULSARS CANDIDATES TELESCOPES PROJECTS MATCHING VISUALIZAIOTN

zhanghui
Home Pulsar Table Plots Matching My Pulsars Pulsars Following Submit Candidates

ots
m Clear Parameters Clear Conditions

Vv [Parameters Selection] Parameters are listed below and can be selected by clicking on the box to the left of the parameter label. Click for [Help].

Name JName RAJ DecJ PMRA
PMDec PX PosEpoch ELong Elat
PMElong PMElat GL GB RAJD
DecJD PO P1 FoO F1
F2 F3 PEpoch DM DM1

RM W50 w10 Units Tau_sc

$400 $1400 $2000 Binarv TO

E 4 PSRDBXHE FEFH 16 2R TTHAC 0L

Fig.4 Matching page of the PRSDB

K2 45 B LL“TABLE” 8¢ “PLOT” JE Ui 1. “TABLE” & X i i o an il5, il il
X U [Logic Conditions] W& EEXf kR % F: (PO > 1 && PO < 6) && (DM >
0 && DM < 9), LA R UL RI6RFT & S A8 0 kb 2. e, B2 (1) 20R B 43 #r 5T
i [Circular Boundaryl ZhiE, % Egl, = 10, gb, = 10. r = 5, FLULHL B 10MUFF & 2%
PR K . VCRC 25 50 e n] 42 51 J& VEEAT 200 A+ B HE T, 0 D 40al 78 28 4T B B DA
CSV. ExcelfIPDF%4% A S . th4h, PSRDBHR 134k ¥ it B ol 4k g o, w4
BB L ST, HRRESE ORIk UR N EE SR A bR, U, A TR %
BCR R, HF B A R ERY AR 2 A, WETARER T HACNIEFTA S A KR
ik 2 (28 1 10) 75 AR VAT 8 HR 0 23 [R) 430 A, Koy ko B A AR FR 7R AR IE T I, XM IR
T AL IR 1 A W) G, T SRR Ik R A pH R BT R R R BT A BT L

FH P AT e g ki R A T T ARG B A THI A R TS A, SN E ST 1 ke 2 AR
B — P 5, PRSDBIE SR T AN NGB D) B8, i s o5 4% DUR “Following” i3k
AT, 7 R RIS ANE TR A B PSRDBJE & O &Nk B i 5 PR T 8, 4Rt
fkfR, kAR, RERE. Bimsmd s, KRIE MR X S5m0, M. o
. HEp A E SN T TR
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PSR@DB COMMUNITY PULSARS CANDIDATES TELESCOPES PROJECTS MATCHING VISUALIZAIOTN zhanghui @

Home Pulsar Table Plots Matching My Pulsars Pulsars Following Submit Candidates

Export All W a e

No. NAME PSRJ RAJ(hms) DECJ(dms) PO(s) DM(cm™3p... = W50(ms) W10(r OPERA...
1 B0809+74 J0814+7429 08:14:59.50 +74:29:05.70 1.29224144 5.75066 414 89.5 Details
2 1243417 1243417 12:43:00 +17:52 1.2165 5 200 Details
3 B2327-20 J2330-2005 23:30:26.885  -20:05:29.63 1.64362218 8.456 6.4 35 Details
4 150342111 15032111 15:03:54.60 +21:11:09.3 3.31400150...  3.2603 26 80 Details
5 B1133+16 J1136+1551 11:36:03.1198  +15:51:14.183  1.18791306 4.84066 59 418 | Details
6 1336433 1336433 13:36:00 +33:46 3013 85 Details
»
- s 1 W BE E6%  10rowsipage v

K5 Skl BEAUERG R R

Fig.5 Search results of known pulsars

PSR DB COMMUNITY PULSARS CANDIDATES TELESCOPES PROJECTS MATCHING VISUALIZAIOTN zhanghui ‘

No. PSRJ RAJ(hms) DECJ(dms) RAJD(deg) DECJD(deg PO(s) DM(cmA-3 p. W50(ms] OPERA.
1 J1739-1313 17:39:57.821 -13:13:18.6 264.99092 -13.22183 1.21569761 58.2 71 Details
2 J1732-1930 17:32:20.02 -19:30:09 263.083 -19.5 0.48376999. 7243 16 Details
3 J1720-1633 17:20:25.20 -16:33:34 260.105 -16.56 1.56560114 44.83 16.2 Details
4 J1711-1509 17:11:55.05. -15:09:40 257.9794 -15.161 0.86880424 59.88 122 Details
5 J1744-1134 17:44:29.40 -11:34:54.6. 266.122524 -11.58185591 0.00407454 3.13695 0.137 Details
6 J1719-1438 17:19:10.07 -14:38:00.942 259.7919705 -14.633595 0.00579015. 36.862 03 Details
i J1748-1300 17:48:17.40 -13:00:52 267.0725 -13.014 0.39413334 99.364 123 Details
8 J1744-1610 17:44:16.534 -16:10:35.8 266.06889 -16.1766 1.75720586. 66.67 36 Details
9 J1743-1351 17:43:37.62 -13:51:38 265.9068 -13.861 0.40533694 116.3 146 Details
10 J1731-1847 17:31:17.60. -18:47:32.666 262.82337426 -18.7924072 0.00234455. 106.4711 0.13 Details

K6 FTHKmMERZ(glo). ML (gbo) AR FAE (r) HIELXT ILACES SR

Fig.6 Matching results based on the galactic longitude (gly), galactic latitude (gbo) and radius (r) of a

pulsar

3.2 RIEGHEEE
3.2.1 B

RUEIE ARG S 2 A BEMEME, BT 2R, B, AEdE. Shr &
MERIEEE, F 99, RATEIE. BRI, TUH %5 S 5EAE S, W3R, H R Rt
FEAEME 15 ORIV FH STA5 %6 ) @, PSRDBAUR E R G i i % 7 ATNE 1) 2 Ak b 2 2
Boeasla), HHEIN T B (privacy ) FUIRAS B 1 (state), RHEEAAL R HATHR S H, JH7E )5
WS IT 4 P A e B RS HTR.

o T AR AR I H &30 3%, PSRDBERIC T R IEMAR AL FRZAE. IHEHLIA. 2 W
Bl BRI H A, AR A AIEIRAS S RS B, tnR4R, i FFT. SP. FFA4) 4
ARFPTRE FL AR, SR kS R AN P L A

4-10



62 & g AR ik O O M AT AL R GBS S 134

PSR@DB COMMUNITY PULSARS CANDIDATES TELESCOPES PROJECTS MATCHING VISUALIZAIOTN

2811 valid pulsar data points are involved BxbOOmyw oo

400

300

200

100

90 60 -30 ) 30 60 920 i
Bl 7 28110 ik i S AR R 2R R K4S T 0 A

Fig.7 Spatial distribution of 2811 known pulsars in the Milky way

CANDIDATES = § g~ 8
i zhanghui Statistics of Pulsars Detected Since 1967. #HOME > pulsar

@ DASHBOARD TELESCOPE:  SELECT v PROJECT:  SELECT v  NAME

& b I e e e i

@ candidate

O  NAME TELESCOPE PROJECT INAME RAJD(deg) DECJD(deg) DM(cmA-3 po)
O | j1ssa-1557 Parkes PMPS J1854-1557 283.7233 5.963 150
X telescope
O | j1309-6415 Parkes PMPS 11309-6415 197319 64.2664 574
=) project
O | j19301852 GBT GBTdrift350 119301852 292.623815 -18.862853 42.8526
O | j1954+4357 GBT GBNCC J1954+4357 298.6602 43.9604 130.3
O  j1819-1510 Park PMPS 1819-1510 74.97371 15.1724 4
O psraat 118191510 arkes MPS 11819-1510 274973 5.172 21.7
O | jo112+66 GBT GBNCC J0112+66
£ System Settings
O  jo136+63 GBT GBNCC J0136+63
X Topic settings m] GBT GBNCC 10944+4106 146.0756 411013 21.41
1 | semammme | acer | amm ;

Fig.8 Known pulsar data management page of PSRDB

3.2.2 HHEIRE

PSRDBH& S 18 A B P 52 22 Thge, AT {5 fik b 2 R HTT AT A B 52 B JFAth ik o 22 F 55
HAE LR B A e A i, an P9, R SR AC DT, FH P TR S W s % SR IH
PrEAAR. I, (S it A OB Ja AU, W E RSB M, $RX &2 PSRDB, 1]l
AN N H O AT E s R s g 4.
3.2.3  HEdEd

i 35 A AR i T Ikt B2 BT A AP B LR IR 2 —, AHORE R — R F i — 2
M, B — R, A BIE. PSRDBE AR &6t P BUR #EAT & B, AR
P A AT DAAE SR U [l Fl 43 80, RIS P E RT3 “CANDIDATES” UL IHN % G2 2
e AT ] e e A A OG5 .. (B R E  BE T Th T 10, SREEEGR . ML o A HE
. fitESANSHEDIGE. 2487, PSRDBCUCHFASTI® KI5 H CRAF TSI B 5%
1£140% 1.
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Table 4 Parameters of candidate data processing and detection

Parameter Description Parameter Description
detection_id Detection ID software Software (string)
candidate_id Candidate ID sig Signal to noise ratio (double)

user_id User ID institution Institution (string)
date_obs Date of observation telescope Telescope (string)
date_entry Date of entry success Success (boolean)

Detection t,
detection_type erection type img Image (a link)

(FFT/SP/FFA ---)

status Candidate status file_name File name (string)

PSR DB COMMUNITY PULSARS CANDIDATES TELESCOPES PROJECTS MATCHING VISUALIZAIOTN zhanghui @

Home Candidate Table Matching Plots My Candidates Candidates Following Submit Candidates

Submit a Candidate

TELESCOPE Choose the telescope which detected this candidate PROJECT
NAME Choose the telescope which detected this candidate
Nobeyama
RAJ(hms) DECJ(dms)
FAST
RAJD(degrees) ~ Northern Cross DEGJD(degrees)
Evpatoria
DM(cm*-3 pc) PO(s)
Molonglo
$S400(mJy) GBT $1400(mJy)
Westerbrok V4
$2000(mJy) ¥ R_LUM(mJy kpc2) #

9  PSRDBfRL A4 52 i

Fig.9 Candidate data submission page of PSRDB

3.3 BEFEMHX

PSRDB 1 THI [ 5 A ik et 2 00 S Ak v 2 % 3 AR S5 0000 5 B RN 43 B b, I 4
ST kP ERFEAX R TAEE SR B A &, SERURE RS, n) e 2 A
FHThae, WELL. SEH T “COMMUNITY” S STk N AL X DU, B AT R AR FH#E 35 AL 35
kb2 P . RRATSERMIF B IR, 2o Bk 2R, 775 £ g X,

4 PSRDB#&EFASTHHINF

PSRDBYEFAST ki A 8K Ti H i F2 e e e s 3 =, feR. X, %
USRI AR 5. FASTREARL 2B 4T B BE AR, fiki 2 BHIF T BA & & B B ik 140 %
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s, Horp, SRS AN ATFRE T 280, Cameron®s N AT R T 118106 18] 4ngks, Hr
RAJ2000FDECJ20004 7 XAEJ20004 45 22 R HIARE AR, H7 ki 2 R /& it — 20 I
JERHEERE T AR XS INA T R FR, A Bkt 5 R IUCR B2 PSRDBHEFA T s & 2, R4
F P ik B T AR A TF R R E R

CANDIDATES = § zongui - 08
i zhanghui Statistics of Candidates. @ HOME > candidate

@ DASHBOARD TELESCOPE: SELECT Vv PROJECT: SELECT v NAME: NAME

& Data Management STATUS SELECT v

|

X telescope [0 NAME STATUS + RAJ(hms) DEC)(dms) DM(cmA-3 pc) TELESCOPE PROJECT
O J0847+40 B 08:47:11 40:54:12 24.45 FAST CRAFTS
) project
O J1919+2623 [k 19:19:16 +26:23:55 96.4 FAST CRAFTS
pulsar
O ]1502+4654 B 15:02:19 46:54:08 27 FAST CRAFTS
@D psrcat O j2112+4029 =574 21:12:34 +41:05:12 132 FAST CRAFTS
) O J1942+3934 [k 19:42:15 39:34:60 104.51 FAST CRAFTS
& System Settings
O J0344-0901 k223 03:44:37.4574714  -09:01:02.28075 a1 FAST CRAFTS
x Topic Settings
O J2025+2133 =k 20:25:40 21:33:39 70.75 FAST CRAFTS

K10 s ey Ui

Fig.10 Data maintenance page of candidates

PSR DB COMMUNITY PULSARS CANDIDATES TELESCOPES PROJECTS MATCHING VISUALIZAIOTN zhanghui @
Home News Candidates Hardware Software Timing FRBs RRATs Intermittent Glitch Notice Macm
TOP FIVE TOPICS Weekly Stars of Pulsar Science from the Community

F’ 1 SIRBTEREEIN SIS NES, FI TR @ m E" W

sad system 8 months ago 92 .

0 replies 0 replies 0 replies

-] Software Installation for Pulsar Data Analysis on Ubuntu Linux (32iE3
8months ago [N =3 G

F

bob
i & RIE | SRS i
[ 1 FASTHESASEI | EIREATAE | SN TR R ecommendations prers el
mad P 8 months ago =2 . g '
F’ 1 RIREHRERRAT SRIPE? & Q‘
— k&) 8 monthe 2o =0 0 replies 0 replies 0 replies.

£l

om @E 10 months ago

FASTEEE R R RTS8 “

0 renlies 0 renlies 0 renlies
11 kot B R X

Fig.11 Pulsar scientific community

Shttps://crafts.bao.ac.cn/local/ismwiki/index.php/Pulsar_Search_19-beam
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5 11FRKBFASTRIIECRAFTSAF & REVAKHE
Table 5 Eleven published pulsars from CRAFTS of FAST

PO DM RAJ2000 DECJ2000 PEPOCH
DIST_DM

No. Name

/ms  /(pc:em™®)  (hh:mm:ss) (dd:mm:ss) (MJD)
1 J0021-0909 2316 25 00:21:46 —09:09:17.1 25.00 58068.0
2 J0803-0942  571.02 21.5 08:03:37 —09:37:44.2 0.84 58072.0
3 J0529-0715 689 80 05:29:01 —07:11:52.0 4.86 58046.0
4 J0344-0901 1226 31 03:44:37 —09:01:02 1.93 58066.0
5 J1851-0633 640 228 18:51:47 —06:34:14.1 6.21 57998.0
6 J1900-0134 1832 188 19:00:26 —01:34:38 5.00 57987.0
7 J1919+42621 651 96 19:19:16 +26:23:55 6.15 57988.0
8 J1926-0652 1612 85 19:26:35 —06:49:48.5 5.24 57996.0
9 J1931-0144 593 36 19:31:23 —01:32:54.3 1.33 57987.0
10 J1945+1211 4745 95 19:45:16 +12:11:37 3.92 57999.0
11 J2323+1214 3760 22 23:23:22 +12:08:36 2.30 57997.0

PSRDBI# i bt %f 40 M7 5L [l [ Frequency Distribution] Ifj gg 1% & 41445, DME
0-1000 pc-cm ™3, X 140FTFA ST Ji i 126 4 (1) B B g AT B o AT Ge it o i, W12, %%
I8 327~ 1R IR 123 UG J5 A6 3 R € B 4 TP 72200 pe-em 2 BAY, IX 5% R — B BYFAST ik
MR EE PR EH AT RE EES S E L

140 T T T T T T T T T

120

100

80

Number

60

40

20

[0,200) [200,400) [400,600) [600,800) [800,1000]
DM/(pc-cm3)
K 12 SREFASTHI14080 5 150 A o B B A 1 i ge it

Fig.12 Statistics for the DM distribution of 140 new candidates from FAST
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5 RES5RIE

PSRDBCURAE196 74 H Nk I8 LUK i 22 DASK B3 A 1 R 3R I ik rp 2 28 1150,
[F SR T A FCRAFTS. GBNCC. PALFA. LOTTASE M K IR H & AT K FE M
J5. PSRDBHR ALk 2 AVZIE A ZRICHS. BAE. ELXt o5 Thag, JF9eBl TR R ILR
gl LR, H A, PSRDBE S T FAST kU2 B 8 28, WGk T 1408087t
Jik i 2.

PSRDBAFAST F — b e kb B4 T & R TF R 3 I8 56 UE A1 2508 A 3 25
R TAESR AL A0 T B S8, [FI, AT DA AR AR B S A0 12 1R B4l 45
B,k B EER A Sk b AT R VLR %5, — A TG RS B PSRD B 12
S, SEERIE . BBt 4 S 5N A 78 O Rk 22 MG A4 (358 23 s R B, Bt
FONFE G HE AR T B 3 B AT AL T BE.

Bust Bt b R B E 5OR B R R, AN 5 T 7T H 2 George
Hobbs#(#%. /R AL H 1 LU LK H Parkes B2 8 180 SCRF, 45 B 52 FH 27
BeakIEAR I Loy W 5 TREIMTR A, BRI R 2 A7 XS A S e e ek g iR 35 .
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Design and Implementation for Comparative
Analysis and Visualization System of Pulsar Data

ZHANG Hui'??  WANG Pei* ZHANG Lei* XU Yu-yun® YUE You-ling*
PAN Zhi-chen* LIU Zhi-jie!®* YU Xu-hong!® YOU Shan-ping!3
JIANG Jia-taol?3  XIE Xiao-yao's3

(1 Guizhou Key Laboratory of Information and Computing Science, Guizhou Normal University,
Guiyang 550001)
(2 School of Mathematical Sciences, Guizhou Normal University, Guiyang 550001)
(8 FAST Early Science Data Center, Guizhou Normal University, Guiyang 550001)
(4 National Astronomical Observatories, Chinese Academy of Sciences, Beijing 100012)
(5 Institute of Management Engineering, Guizhou Vocational and Technical College of Water
Resources and Hydropower, Guiyang 551416)

Asstract The PulSaR DataBase (PSRDB, freely available at http://www.psrdb.
net/), designed and implemented by the joint team from Guizhou Normal University
(GZNU) and the Five-hundred-meter Aperture Spherical radio Telescope (FAST), is
a highly dedicated, multipurpose and open-access database for the storage, visualiza-
tion and comparative analysis of pulsar and its candidate data. Users can upload their
candidate data through a unified user interface, and manage or share the data online.
PSRDB encompasses records for more than 2811 known pulsars, gathered from pulsar
literature and online database, published since 1967. PSRDB also includes new sources
from major pulsar surveys, such as the Commensal Radio Astronomy FAST Survey
(CRAFTS), which have not been officially published. In addition to its comprehensive
database-derived, literature-derived data, PSRDB also supports a common text search
function among the data and interactive visualization of the curated pulsar distributions
with the most commonly used pulsar parameters and their uncertainties based on a web
user interface. The PSRDB offers parameters and several comparative analysis meth-
ods, online real-time matching and retrieval of known pulsars, and multi-dimensional
quantitative statistical analysis can be carried out in a predefined parameter space. Fi-
nally, results of the matching and comparative analysis can be visualized and displayed
dynamically. The PSRDB can also provide candidate data management for individuals
and institutes in the pulsar science community, and provide data support in new source
confirmation observations, follow-up observation, new observation plan design and raw
data processing, etc. Currently, PSRDB has been applied to the data processing and
candidate management of FAST in FAST Early Science Data Center. PSRDB has
been strenuously designed to address the broad demands of pulsar scientists, physicist,
astrophysicist and members of the pulsar science community.

Key words astronomical data bases, pulsars: general, methods: comparative analysis,
visualization, FAST
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