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Pulsar Search Collaboratory Test 1_Answer Key
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(super dense neutron star which 

emits dipole electromagnetic 

radiation)

(man-made radio frequency interference) (background radiation)

CATEGORIES:   

Sub-Plot Ratings:   

1                        2                          3

Bad Okay Good



Prepfold Plot or FFT 

Plot
Prepfold Plots are not 

classified as either ñnoise,ò RFI, 

or pulsar by one sub-plot alone. 

Therefore, the following sub-

plots should all be taken into 

consideration together as a 

whole. 



Pulse Profile (Pulsar Characteristics): 
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Standard 

Deviation Bar

Baseline

Å At least two positive peaks well above 

background radiation 

Å Standard deviation (noise ratio) bar small

Å Baseline straight 

Standard Deviation 

ideally sigma > 6



Time Domain Sub-Plot (Pulsar Characteristics): 

ÅDark vertical lines originating at 

one phase lined up underneath 

peaks in pulse profile 

ÅSignal spanning entire 

observation or fade in

ÅReduced chi-square above 3



ÅDark vertical lines originating at one 

phase (same phase as in Time 

Domain Plot)

ÅSignal spanning all frequencies 

(broad band) or fade in

Frequency Sub-band Sub-Plot (Pulsar Characteristics):

Å RFI Check: If there is narrowband 

frequency, then signal is RFI



RFI Characteristics vs. Pulsar Characteristics 

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

Broad Band: Emission that occurs over a wide range of observing frequencies. 

RFI

Pulsar or RFI 

Narrow Band                 Broad Band
ñsnake bitesò



Pulsar

Signal

Electron Density 

Radio Telescope

Dispersion Measure (DM):



How to Determine Maximum DM:

Go to http://pulsarsearchcollaboratory.com/ and scroll down and enter the following values for 

your particular plot in question: 

DM values under this 

number are in range.  

http://pulsarsearchcollaboratory.com/


Dispersion Measure Sub-Plot (Pulsar Characteristics):

Å RFI Check: If the DM is zero, then signal is RFI 

ÅDM peaks (bell curve shape) at a particular non-zero in range DM

ÅReduced chi-square above 3



How to Search the ATNF Catalog:

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.

Determine known pulsar based on RA, DEC, DM, then Period (P0) in that order. 

Known Pulsar 

Names

http://pulsarsearchcollaboratory.com/


ñNOISEò Characteristics    EXAMPLES RFI Characteristics 

Is the signal significant 

and not a pulsar 

candidate? 

YESNO

no define 

positive peaks

low reduced 

chi-square 
out of range DM

not well defined DM 

bell curve 

large noise ratio bar

define positive or 

negative peaks or 

waves

Small noise ratio bar

narrow band 

signal turns on 

and off within 

observation

zero DM

high reduced chi-square



Pulse Profile: 1 

Test 1: Question 1_Prepfold Plots

Å No distinct positive peaks

Å Large noise ratio bar

Å Wavy baseline 



Test 1: Question 1_Prepfold Plots Time Domain Sub-Plot: 1  

Å No dark vertical lines

Å No distinct signal spanning 

entire observation

Å Reduced chi-square is low at 

0.734 (below 3)



Test 1: Question 1_Prepfold Plots Sub-Band Sub-Plot: 1

Å RFI Check: no 

narrowband frequency 

detected  
*NOTE: The dark ñdotsò in the center of the plot are not 

narrow band. There is always some darker signal in the 

center of the plot and some fading out at the edges. 

Å No dark vertical lines (signal) 

spanning all channels of 

observing frequencies detected 

(no broadband frequency)



Test 1: Question 1_Prepfold Plots
Dispersion Measure Sub-Plot: 1 

Å RFI Check: Signal does not 

originate at a zero DM

Å DM does not peak at a well defined 

source.

Å DM of 343.765 cm^-3 pc is out of 

range (maximum DM = 36.2 cm^-3 pc)

Å Reduced chi-square is low at 0.734 

(below 3)



Test 1: Question 1_Prepfold Plots

Å Pulse Profile: 1

Å Time Domain Sub-Plot: 1

Å Sub-Band Sub-Plot: 1

Å Dispersion Measure Sub-Plot: 1 

. . . signal is not significant 

and does not have dominant 

pulsar characteristics; 

therefore, signal source is: 

ñNOISEò 



Pulse Profile: 3 

Å At least two positive peaks 

Å Small noise ratio bar

Å Relatively straight baseline

Test 1: Question 2_Prepfold Plots


