ANALYZING PULSARS (KNOWN AND UNKNOWN)
Team Hulse Pulsar Presentation

Joshua McGraw, James Murray, Adam Page, Shane Jay,
James Jurkas, Daniel Pike

2 Pulses of Best Profile Search Information
Condidate: PSR_1937+21 RA = 19:39:38.5440 DEC = 21:34:58.0800

- - J2000 J2000
I n t r O d u Ct I O n Telescope: GBT rol(‘mq Paroameters n u
EDochmm = 55406.30791666666 Reduced x = 850.643 P(Noise) ~ 0 a a -
Epoch = N/A Dispersion Measure (DM) = 71.040 [ ] ]

o = 8.192e-05 P,oo (ms) = 1 55?816?32(.-7)
1228800 Piopa (3/5), = 5.9)%10~"
1.566e+04 P opo (5/5%) = oo (3.8)x107"3
150.7 Binary Parameters

32 Porq (s) = N/A
6.012e+08 o,sm(i}/c (s) = N/A
2.953e+04 Tm w N/A

sample
Dota Felded
Daota Avg

Our team was assigned to W N EE
see 10 pointings from the ‘
PSC database and out of the

ten we had 3 candidates

400

i i =

2 Pulses of Best Profile Search Information
_ Candidate: 9.90ms_Cand RA poop = 20:45:52.2720 DEC ;5000 = —13:44:45.6000
Sx10-10 ° Tex10-10 Telescope: GBT Begt Fit Paremeters
P-dot (s/s) Epoch,, Vopo ' — 55406.33037037037 Reduced x¥° = 1.919 P(Noise) < 1.61e-05 (wn4.20)
:pochbory = 55406.33692B15086 Dispersion Measure (DM) = 63.209
P 8.192e-05 pmo (ms) = 9.9046418(15) P, (ms) = 9.9046999(15)
Data Folded 7077888 oo (s/3) = 1.752(20)x107° "'w, (s/s) = 1.751(20)x10° s
Data Avg 1.783e+04 P”wpo (s/s%) = 0.0(2.2)x107"3 (s/s%) = 0.0(2.2)x107"
Data StdDev 168.2 Binary Parometers
t : 1 . Profile Bins 64 Pors (5) = N/A e = N/A
107 10 0 10 ~2x107 Profile Avg 1.971e+09 a,sin(i)/c (s) = N/A w (rad) = N/A
Period — 1.55781623 (ms) ; Profile StdDev 5.592e+04 T .= N/A

peri

|
380
2
Reduced y

1
360

Frequency (MHz)

T | S T

bcry

|
340
2
Reduced y

¥

320

Freq — £41.924239 (Hz) ‘ - ; , |
-8x107% o ax107% qm 'bl & 9 [ 1‘1* 3
. ":'m' ‘E’;"V'w ’S"I Fv v P !“\\U | 'JW'W-'\YHVWM

| I g || (v pa o 107 10" “Zx10—4x10
nu;i u ‘I umuu P—dot — 8.953|e~13 (s/s)

Fraction of Observation

5115 2
Reduced xz

1
380

0

1000
-5x10™"?

0

360

T 3

M\J WMMMM

:mo" ' o —:wo
Period — 9.30432930 (ms)

P-dot (s/s)

sx10710

lAA/AlAAA‘l

Reduced x2
500

which we confirmed from the
T ST e m‘

G B I | |
Prepfold plot/ Reduced ¥

INTRODUCTION Single-pulse plot gUPPI_55406_B1937+21_0022_0001.fits s | ;:hl}f ﬁ"n”y”
APULSAR < | pup) ﬂq pn

\
4 g
OMECHANISM S oG N ‘ﬂ "‘;u).ﬁ

| et
Interstellar 1 ' £

1]
340
Frequency (MHz)

0

Reduced x2

00.5 1 1.5 2

tion of Observation
]
320

Freq — 100.965942 (Hz)
5x107°

0.4

Froc

medium

- De-
dispersion

___ Amplified And on-line
folding

loniZed gas

4x107%2x107% 0 -2x10%4x10""
—4x10=2x107 0 2x10-Hx10-2
F—~dot + 9.1269e~09 (Hz)

TP [mte irchive ' archive - ' i &
1.5 2151050
Phase Reduced x2

quppi_55406_2045—-1344_0026_0001.fits rlynch 29—Ju

P—dot — 8.9531e—13 (s/s)

Pericd — 9,90432990 (ms)

raita)

|
5) Change what data is recorded by

2) Analog to Digital 4) Firstlevel data monitor and control software
conversion processing software

1) Telescope receives 3)Data Acguisition by
radio waves monitor and control system

trarvy

6) Second level data analysis
Permission given by Ferdinand Camarote software

F= Bl w1

{

X j.i"

These plots represent noise not
pulsars.
Candidate 19:03-08:48

100 200 300 170 |
2 Puises of Best Profii Seorcn informatior Pulze Phage {degrees)

Caondidate: ACCEL_Cand_1 RA o000 ™ 19:03:32.7678 DEC 0pg = —08:48:05.7890

Telescope: GBT Best Fit Porometers L ) o ) . L

Epoch,,, = 54288.25003240001 Reduced x° = 2.496 P(Noise) < 2.02e—27 (~10.80) Source: Z100 3135 RA (JZ2000): Z21:00:4/7.6400 N samples:
Epochb‘"y - S42BB.25644308477 Dispersion Measure (DM) =~ 67.638 y R o e £ N A F 2 o S - .
0.00016384 F’m,., (ms) = 887.302(25) (ms) = 887.304(25) elescope: GBI JEC (J2000): 2:120:20.880U sampling
936960 m (s/s) = 0.0(1.3)x10°® P (s/s) = 0.0(1.3)x107® 3 X
1.601e+05 rooo (8/97) = 0.0(5.3)x107® P ory (8/8%) = 0.0(5.3)x107%
Data StdDev 544.4 Binary Porameters

Profile Bins 200 54 (s) = N/A e = N/A

Profile Avg 7.457e+08 a,sn(i )/c (s) = N/A w (rod) = N/A

Profile StdDev = 3.726e+04 T

|1| ﬂt n];u'm IlI Ml ,9 (‘ '
N " l“l |' J]i J[
'h‘i _ ! |+ :

P
somple Doy
Data Folded '

Dota Avg

HE N NN

LA

par!

LALLUA

370
Reduced )(z

|
LAAARA

T [ o
P—dot — 1.7327e—10 (s/s)

M)\‘N"-NA 5o
e s Binary Pulsar 03:48+04:28 I IR

Freq — 1.126751 (H2) | 3
sSx10~* ° LY

360

LUK

ll‘
!

”l' J J.
n iyt
M plithm'\h’u?ll

nlLllPllnl’bn*nr’ _ :

*la’l'filnh !i“ﬂ“ o i ' | 3 »NJ“/\'\'\.MF

al

70 80

350
Frequency (MHz)

Reduced xz
|

340

[WTTT S N

330

Fraction of Observation

‘ 1000 2000 3000 4000
2 Pulses of Best Profile Search Information s il
Condidate: PSR_0348+04 RA 000 = 03:48:21.8B80 DEC 500
Telescope: GBT rol(‘mq Parcameters
Epoch, ., = 55406.34773148148 Reduced x = 83.474 P(Noise) ~ O
Epochy,,, = N/A Dispersion Meosure (DM) = 40.474
y PR 8.192e-05 P,mo {(ms) = 39.1216475(64)  (Ms) = N/A
Dota Folded 14499840 mpo (s/s), = 0.0(4. 2)x10~"" m (s/s) = N/A
Period — B87.50745599 (ms) Data Avg 1.68%e+04 topo \S/S ) = 0.0(2.3)x10™ L (5/52) = N/A
) \ “ Daota StdDev 159.3 Binary Parameters
GBT350drift_54288_1903—-0848_DS2.1il Yoo -2007 19:44 T y. . Y . Profile Bins 64 P Y = N/A e = N/A

arb \¥/
Profile Avg 3.826e+09 a,sin(i)/c (s) = N/A w (rad) = N/A
Profile StdDev

7.581e+04 T .= N/A
—
/‘/\ 3

pen
L S B SN G - — a s T

4x10'° 2x10°° —2x107% —4%10
P- dot {(s/s)

-0

= 04:28:17.0400

w0

P-dot — 1,7327e-10 (s/s)
0
F-dot + 2.1998e~10 (Hz)

400

T

e ‘:———w‘ »

T
380
2
Reduced ¥

* =

1
360

We believe this Is a very good
candidate because there Is a
very nice pulse and in the time A\ |
VS. phase you can see a great i\

806040?(‘ C S 1073 -10"
Reduced X Period — 39.12164749 (ms)

signal and the DM peak has a

clean peak We can tell it is_ a Binary Pulsar Acknowledgements
because the period changes ver Sue Ann Heatherly

fast. From that we can notice »Dr. Rachel Rosen

that there are 2 pulsars *Dr. Maura McLaughlin
»*Dr. Duncan Lorimer

“*Ryan Lynch

7
| - | *%*J0e
2 Pulses of Best FProfile Search Information ‘

Candidate: 35.13ms_Cand RA jogpg = 03:48:27.8BBE0 DEC jopop = O4:2B8:17.0400
Telescope: GBT Best Fit Porameters

Epochy,., = 55406.34773148148  Reduced ¥? = 31,104 P(Moise) ~ 0 ¢
Epnchmw = 32406.34635521138 Dispersln:m Measure (DM} = 40.474 “‘ eaC e rS u e n e n O rS
T 8.192e-05 F {me) = 39120224019 F (ms) = 39.123747(19)

mamiple 1n|:|u * 3 I:-un.-

Data Felded 14417920 (w’b} 0.0{1.2)x10~" h-:-:.- (s/s) = 0.001.2)x107"

Data fwg 1.6898+04 |=' oo (/50 = 0.0(B.T7)107"0 P (5% = 0.0(6.7)x107" ¢
159.3 EBinary Parametars ‘ ’
64 Py (51 = N/A e o= MSA <

2 Pulses of Best Profile Search Information J Data StdDew
Candidate: PSR_1802~08 RAJZO"O = 19:03:32.6640 DECJZCOO = —08:48:05.0400 Prafile Bins

3.804e+09 a ysinil e (s8] = NAA w (rad) = M4

7.55%a+04 .o MSA

—

1
340
Frequency (MHz)

1

[ -10™3
Period — 39.12164749% (ms)

0 20 40 60 80
Reduced x2

1
320

Y

&

) R AL
B e ™ - _~‘ T e

Freg — 25.561296 (Hz)
-sx107* o Sx1074

T T

Fraction of Observation

2 IR Soe Coam Ly Prec by e e Tl sams
0 0.4 0.8 1.2 1.6 2
Fhase

|9

-2%x10"24x10™

n
u

Reduced x2
0 20 40 60 80

ex10™2x10

GBT Data 19:03-08:48

Telescope: GBT r-ol('mq Paremeters Profile Awva
Epoch,..,, = 55406.31326388889 Reduced ,( = 219.433 P(Noise) ~ O Praofile StdDev
Epochy,, = N/A Dispersion Measure (DM) = 66.986

= 8.192e-05 POW {ms) = B887. 3547(44g (ms) = N/A

4915200 mpo (“/s) = 0.0{8.4)x10™ bm (s/s ) = N/A

1.614e+04 P iopo (5/3°) = 0.0(1.4)x107° (s/s ) = N/A
155 Binary Parameters
54 Pos (3) = N/A e = N/SA
1.237e+09 a,sin(i)/c (s) = N/A w (road) = N/A
4.295e+04 Toeri ™ N/A

—

TETTErTTTTT
Tsorn:ole

Deota Felded
Daota Avg
Data StdDev
Profile Bins
Profile Avg
Profile StdDev

_\_.

L}
ol

JL;

1678 -1~
F=dat 1.2IIIEE 12 (a/a)

N

L=}
Ex 0= Su10

Period — 39 |21b-=144 (rms)

Reducad ;s-_'H

G 10 20 38

i

1
360

-—

400

T T

L

1072 0 -107°
P—dot {s/s)

g T a ol T v T

1
380

1
340
Freguency (MHZ)

0 501005000
Reduced xz

1-‘.'I EI!I Jﬂ
Reduced f

20
1
360
320

e

1 L+ -1
Period — B87.35468379 (ms)

Sub-band

Frag 25.561300 (Hz)

—2u107? a Zulo ™
! T " T T

1
340
Frequency (MHz)

Fraction of Observation

0 50100150200
Reduced x2

10

320
1o
gxinF 1a~
F=dot + 7.8929e=10 (Hz)

We thank Green bank for sending
us to space and finding pulsars.

Freq — 1.126945 (Hz)
—2x107% —107* o 107 2x107%

T T L T

Fraction of Observation

\
\ |

k!

TIT oI TrrIrT 717 |||||||||||||||i_||||||| T[rrarrorr]

Reduced xi

107~ 2x107°

1 L 1 " "
Bx10™ a =510

Pariod — 3912164144 (ms)

P—dat = 1.208e-12 (3/3)

107
e T

[

T PETTIRTINY PIT1 | e
302010 O
Reduced l}:i
guppi_55406_0348+0428_0028_0001 fits 23— Jul-2010 O7-4

adaaaadanaadas

|

. .L PO T J. P Lol binnlonlind —
Q 0.5 1 1.5 20050030 O

Phase Reduced Xz
quppi_55406_1903—-0848_0023_0001.fits

Reduced x2

-2%1072107 0

Period — 887.35468379 (ms)




