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Pulsar Search Collaboratory Test 1 _Answer Key

Noise

Pulsar 11735-0243
Noise

Pulsar 11903-0632
RFI

Pulsar 1211142106
RFI

Pulsar J0034-0721
Noise

21 RFI

22 Noise

23 RFI

24  Pulsar 10024-0721
25 RFI

26 Pulsar J1808-0813

= e s R = L

10

Noise

[N
[

Noise
RFI
RFI

Noise

= = =
L9 I N R R

Noise

[
L=

Noise

[
|

Noise

[N
Co

Noise
Pulsar 12006-0807
Noise

)
i
O
al
O
O
(@
O
)
| -
al

[
o

7p)
il
O
al
&)
v
-
al
QL
@)
=
V)

[
=




CATEGORIES: A

RFI PULSAR spin
— . XIS
(man-made radio frequency interference) ~ (Super dense neutron star which Radiation
& emits dipole electromagnetic Beam
radiation) /

H Magnetio
m /@ Field
I

Sub-Plot Ratings:A

Bad Okay Good




Prepfold Plot or FFT

2 Pulses of Best Profile Search Information

pndidate: ACCEL_Cond_1 RAJEDDU = 03:1.-1-:32.1425 DECJ!DW = —13:417:45 68824
lescope: GBAT Best Fit Parometers

pochy e, = 54309, 74289784725  Reduced ,)(2 = 1.284 P{Moise) < 0.156 ({a1.00)

“hbur; = 54309.73873072837 Cispersion Measure (OM) = 34852

- = 000016384 F‘wpo [ms:l = l.2?54682(12? Pu {ms) = 1.2784504(12;}
o Falded = 947200 Plipa (5/8) = 9.0(6.0)x107"" P\ (s/5) = 2.0(8.0)10"!
= 1.56£2+05 Pligo (5/57) = 0.0(2.5)107% P (s/5%) = 0.0{z5)x107"
= 6387 Binary Parameters
= pur {5}=N."IA C=N/’A
Prepfold Plots are not - syan()/e (=) = N/A w (rod) = N/A

classified as ei

or pulsar by one sub-plot alone.
Therefore, the following sub-
plots should all be taken into
consideration together as a
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Pulse Profile (Pulsar Characteristics):

A At least two positive peaks well above

background radiation o
A Standard deviation (noise ratio) bar small [ Standard . _ Standard Deviation
A Baseline straight Deviation Bar ideally sigma > 6

2 Pulses of Best Frofile

Baseline

Integrated|Signal Amplitude Over Time




Time Domain Sub-Plot (Pulsar Characteristics):

2 Pulses of Best Profile
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Sub-band

Frequency Sub-band Sub-Plot (Pulsar Characteristics):
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A I RFI Check: If there is narrowband
frequency, then signal is RFI

A Dark vertical lines originating at one
phase (same phase as in Time
Domain Plot)

A Signal spanning all frequencies
(broad band) or fade in



RFI Characteristics vs. Pulsar Characteristics

Narrow Band: Emission that occurs in only a small range of observing frequencies. RFlI

Broad Band: Emission that occurs over a wide range of observing frequencies.
Pulsar or RFI
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Dispersion Measure (DM):

The dispersion measure (DM) subplot helps
determine the distance of the source of the
signal. If the DM is zero, then the signal
originates here on Earth; therefore, it is RFI. The
relationship between DM and distance can be
seen by the following equation:

DM = distance X mean electron density

Pulsar

Electron Density

Radio Telescope



How to Determine Maximum DM:

Go to http://pulsarsearchcollaboratory.com/ and scroll down and enter the following values for
your particular plot in question:

Calculate the Distance to Your Candidate

RA:17 36 DEC:-02 41 DM 55 cm™ pc | Estimate distance |

4

For Galactic longitude 21.6 degrees and latitude 13 4 degrees. and a dispersion measure of 35.0

-

cm™ pc. the estumated distance to yvour source 15 1.9 kpe. The maximum DM predicted by the

model for this direction is 135.2 cm™ pc. XY plot X7 plot

L DM values under this

number are in range.



http://pulsarsearchcollaboratory.com/

Dispersion Measure Sub-Plot (Pulsar Characteristics):

Reducad f
0 50010003500

A Il RFI Check: If the DM is zero, then signal is RF
A DM peaks (bell curve shape) at a particular non-zero in range DM
A Reduced chi-square above 3



How to Search the ATNF Catalogq:

Go to http://pulsarsearchcollaboratory.com/ and scroll down and enter the following values for
your particular plot in question. Do not forget to add a minus sign in front of the DEC if necessary.
Also, the radius should be kept at 3 degrees.

Search the ATNF Catalog
RA |17 36 DEC:-02 41 Radius:3 degrees | Search this field

Determine known pulsar based on RA, DEC, DM, then Period (PO) in that order.

# P5RJ RAJ DECT [2=] Di:

(hms ) (dms) (s) (cm™-3 pc)
1 J1734-8212 dtws85 17:34:45.66 3 hlk+es -82:12:39.1 15 hlk+es4 8.839394324968 9 hlk+es 65.85 9 hlk+24
2 J1735-8243 blr+l3 17:35:48.1 2 blr+l3 -82:43:48 5 blr+l3 8.7828869765 5 blr+l3 55.4 5 blr+l3d
3 J1743-8339 mlt478 17:43:98.18 3 hlkse4 -83:39:11.5 15 hlk+ea 2.44464518677 12 hlk+e4 38.26 11 hlk+a4
4 J1745-8129 ebvb@l 17:45:92.86 1 cbvb8l -81:29:18.1 4 ebvbal 1.245486855598 13 gbvbel 98.1 11 ebvbel

I Known Pulsar

Names


http://pulsarsearchcollaboratory.com/
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Test 1. Question 1_Prepfold Plots
7 Pulses of Best PhaferaUqrift_54233_1520-0239_DSE&.fil

Condidate: ACCEL _Cand_1

Telescope: GBT

Epuch!m = 54233.32513454348

Epor_‘hbnw = 547233 33136600292
= 0.000655365

Reduced

Rfjgpgg = 15:20:31.4755

Search Infarmation

Best Fit Parameters

= 0.734
Dispaersion Measure (DM} = 343.765
Piopa (rms) = S0.05003(37

P(Moise) < 0878 (m—2.00)

Poary (ms) = 50.04976(37

DECppgq = —02:39:41.7488

Dald Folded = 230400 Pl (s/3) = 0.0(1.9)x10 Pl (5/5) = 0.0(1.9)x10
Dota Avg = 15218405 P ropa (5/5%) = 0.0(B.1)x1 o~ Py (5/37) = 0.0{B.1)x10" "
Deta StaDev = 403.1 Binary Porameters
Profile Bins = 100 Py (s} = N/A e = N/A
Profile Avg = 3.504e+08 aﬁfn[i]/\: (8) = N/A w (rad) = N/A
Profile StdDev = 1.835e+04 Toart = N/A
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Pulse Profile: 1

A No distinct positive peaks
A Large noise ratio bar

A Wavy baseline
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Test 1: Question 1_Prepfold Plots Time Domain Sub-Plot: 1
2 Pulses of Best PRREID0drift_54233 1520-0239_DS&.fil Search Information §

Condidate: ACCEL_Cand_1 Rﬂm = 1520 .31 4?55 DECJEDM =02:39:41.7488
et - i ,..) )..n J
Epa;n,m = 54233.32513454948 P(Nmm) < 0,878 (a—2.00)
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Test 1. Question 1_Prepfo

2 Pulses of Best PRaREIS0drift_54233_1520-0239_D58.fil

Epoch,
Epoch,, e

Ild Plots

Condidate: ACCEL _Cand_1

Telescope: GBT

= 54233.32513454348
= 547233 33136600292

Search Infarmation

Répon = 15:20:31.4755
Best Fit Parameters

Reduced ¥° = 0.734 P(Noise) < 0.978

Dl'spars'lnn Measure [DM) = 343.?55

DECppgq = —02:39:41.7488

(me—2.00)
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Test 1. Question 1_Prepfold Plots

2 Pulses of Best PRaREIS0drift_54233_1520-0239_D58.fil

Condidate: ACCEL _Cand_1
Telescope: GBT

Epoc Piese
Epor_‘hbn

= 24233.32513454248
= 54233 33136600292

Rfjgpgg = 15:20:31.4755

= 0.734

P(Moise) < 0.9f8

Search Infarmation

DECppgq = —02:39:41.7488

(me—2.00)

Dispersion Measure Sub-Plot: 1

Reduced ¥

0 0.2040608
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Deta StaDev = 403.1 Binary Porameters
Profile Bins = 100 Py (s} = N/A e = N/A
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originate at a zero DM

A DM does not peak at a well defined
source.

A DM of 343.765 cm”-3 pc is out of
range (maximum DM = 36.2 cm”-3 pc)

A Reduced chi-square is low at 0.734
(below 3)



Test 1. Question 1_Prepfold Plots

2 Pulses of Best Phafle3oU

frift_54233_1520-0238_D58.1il

Condidate: ACCEL_Cand_1

Telescope: GBT

Rfjgpgg = 15:20:31.4755

Search Infarmation

DECppgq = —02:39:41.7488

Best Fit Parameters

Epochy,, = 54233.32513454848  Reduced ¥° = 0.734  P(Noise) < 0.878 (w—2.00)
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Too T Too To

Pulse Profile: 1

Time Domain Sub-Plot: 1
Sub-Band Sub-Plot: 1
Dispersion Measure Sub-Plot: 1

... signal is not significant
and does not have dominant
pulsar characteristics;
therefore, signal source is:
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Test 1. Question 2_Prepfold Plots




