Observation Report: PSR B0329+54

Pulsar B0329+54 is the brightest pulsar in the Northern hemisphere. Since it
is circumpolar we use it as a "reference" pulsar. We generally track this
pulsar for 10 minutes at the beginning of an observing session to verify that
all equipment is operating properly. This report contains sample
observations at 408, 1,296 and 1,420 MHz.

1) 408 MHz, August 25, 2025

2 Pulses of Best Profile Search Information
Candidate: PSR_0332+5434 RA 5000 = 03:32:59.4000 DEC 5000 = 54:34:43.3000
Telescope: DSES 60 ft dish Best Fit Parameters
Epochy,,, = 60912.95923024153  DOF; = 121.49 x* ., = 3497.576 P(Noise) ~ 0 (651.00)
Epochygy = N/A Dispersion Measure (DM; pc/cm®) = 26.819
sample = 0.00034133 Pwpo (ms) = 714.46436(31) Pbmy (ms) = N/A
Data Folded = 1689600 P'iopo (8/8) = 0.0(4.1)x107° Ploary (5/5) = N/A
Data Avg = 4.499e+05 P 0o (s/s?) = 0.0(4.6)x107" P bary (s/s?) = N/A
Data StdDev = 3815 Binary Parameters
LMJ Profile Bins = 128 Por (s) = N/A e =N/A
R J ................ Profile Ag = 5.938e+09 a;sin(i)/c (s) = N/A w (rad) = N/A
) Profile StdDev = 4.383e+05 Tperi = N/A
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This outstanding 10 minute data collection has very little RFI. The Chi-
squared value is an order of magnitude larger than anything we've
previously recorded. The strong, clean signal reflects recent site work,
including new feed line, new receiver, and improved grounding and bonding
in the new building. A 60 second data collection would suffice. Data
collection parameters are listed in the table below.



B0329+54 Parameters Values

Date & Time (UTC) 20250825, 230117

Source distance; Flux density 1.7 kpc = 5,480 light years; S400 = 1500 mJy
Source period; Dispersion measure P =0.714 sec; DM = 26.7

Source RA, DEC (J0332+5434) 03h 32m 59.4s ; +54° 34’ 43.3”

Observers Ray, Rick, Bill M., Dan

Telescope DSES 60 ft. dish (18.3 m) Haswell, CO

Dish pointing and tracking System1 (Glen, Lewis, Phil)

Antenna 408 MHz dual dipole, +30 dB LNA, 90 MHz filter
Polarization; Beamwidth (HPBW) Linear; 2.7°

Receiver B210+GPS, BW =24 MHz. Freq = 392 MHz, Gain = 48
Computer System76 desktop, 16 core, Pop! OS (Ubuntu 22.04)
Planning software IONAA Murmur, Stellarium, ATNF pulsar catalog
Data collection & processing software GnuRadio 3.10, Python 3.10, PRESTO 4.0

Run time; # channels, width 600 seconds; 256, 0.094 MHz

The 5 second time series plot below shows a sequence of pulses (p = 0.714 sec) from the
August 25, 2025 collection. For most of our pulsars, the individual pulses are either at or below
the noise floor.
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For comparison, the collection below used the same 408 MHz dual dipole
antenna with a B210 SDR, but from the communications trailer August 13,
2022. This 10 minute collection covered 410-435 MHz.

2 Pulses of Best Profile Search Information
Candidate: PSR_0332+5434 RAj000 = 03:32:59.4000 DEC,pq00 = 54:34:43.3000
Telescope: DSES 60 ft dish Folding Parameters
EPOCh gy, = 59804.61907901730  DOF ¢ = 60.39 %, = 330.057 P(Noise) ~ 0  (139.70)
Epochy,, = N/A Dispersion Measure (DM; pc/cm’) = 26.880
somple = 0.0004096 Piopo (MS) = 714.4662(15 Poary (M) = N/A
Data Folded = 1382400 Piopo (5/5),= 0.0(2.00x107° " Plyg (s/5) = N/A
Data Avg = 6.807e+06 P"iopo (s/s%) = 0.0(2.3)x10 P bary (s/s%) = N/A
Data StdDev = 5.952e+04 Binary Parameters
Profile Bins = 64 Po () = N/A e = N/A
- AN AN d ‘AN Profile Avg = 1.469e+11 a,sin(i)/c (s) = N/A w (rad) = N/A
| Profile StdDev = 8.747e+06 Toer = N/A
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2 Pulses of Best Profile

Epochygy, = N/A

Search Information

Candidate: PSR_0332+5434 RA 5000 = 03:32:59.4000 DEC 5000 = 54:34:43.3000
Telescope: DSES 60 ft dish Best Fit Parameters
Epoch,,, = 59884.74012516775  DOF = 60.34 ered = 92.782_ P(Noise) ~ 0 (72.60)

Dispersion Measure (DM; pc/cm’) = 26.493
0.00054613 P, (ms) = 714.4970(20 Poary (Ms) = N/A

Dotd Folded = 2150400 Psf::o (s/s) = 0.0(1.3)x10™ Ploary (3/5) = N/A
Data Avg = 1.621e+06 Pliopo (3/87) = 0.0(7.4)x107" P (s/s%) = N/A
Data StdDev = 1.098e+04 Binary Parameters
Profile Bins = 64 P (s) = N/A e = N/A
Profile Avg = 5.443e+10 a,sin(i)/c (s) = N/A w (rad) = N/A
| Profile StdDev = 2.013e+06 Tperi = A
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2) 1,296 MHz, November 1, 2022
B0329+54 Parameters Values
Date & Time (UTC) 20221101, 174546

Source distance; Flux density
Source period; Dispersion measure
Source RA, DEC (J0332+5434)

Observers
Telescope

Dish pointing and tracking

Feed horn

Polarization; Beamwidth (HPBW)

Receiver
Computer
Planning software

1.7 kpc = 5,480 light years; S1400 =203 mJy
P=0.714 sec; DM = 26.7

03h 32m 59.4s ; +54° 34> 43.3”

Ray, Dan

DSES 60 ft. dish (18.3 m) Haswell, CO

System1 (Glen, Lewis, Phil)

1,296 MHz septum feed, +30 dB LNA, 30 MHz filter
Circular; 0.9°

B210+GPS, BW =30 MHz. Freq = 1296 MHz, Gain = 64
System76 desktop, 16 core, Ubuntu 22.04

IONAA Murmur, Stellarium, ATNF pulsar catalog



Data collection & processing software GnuRadio 3.10, Python 3.10, PRESTO 4.0
Run time; # channels, width 1200 seconds; 512, 0.06 MHz

This was a good result using the same feed horn we used for 1,296 MHz EME
moon bounce contests in 2021-22. PSR B0329+54 exhibits scintillation on
the order of 10-30 minutes due to diffractive interstellar scintillation. In this
case the pulse trace in the Phase-Time plot is much fainter at the beginning
and end of this 20 minute collection.

3) 1,420 MHz, June 3, 2024

2 Pulses of Best Profile Search Information
Candidate: PSR_0332+5434 RAjy000 = 03:32:59.4000 DEC g0 = 54:34:43.3000
Telescope: DSES 60 ft dish Folding Parameters
Epoch,,,, = 60464.73630374021 DOF = 60.38 x%., = 139.374 P(Noise) ~ O (89.80)
Epochyg, = N/A Dispersion Measure (DM; pc/cm®) = 26.449
<ample = 0.00045511 Piopo (MS) = 714.5145(12) Poary (Ms) = N/A
Data Folded = 3168000 P'ropo (3/5), = 0.0(6.7)x10 Ploary (5/5) = N/A
Data Avg = 7.688e+05 P opo (s/s?) = 0.0(3.0)x10™"" P bory (s/s?) = N/A
Data StdDev = 4887 Binary Parameters
Profile Bins = 64 P (8) = N/A e = N/A
Profile Avg = 3.804e+10 agsin(i)/c (s) = N/A w (rad) = N/A
| Profile StdDev = 1.087e+06 Toeri = N/A
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This 24 minute sample at 1,420 MHz also exhibits diffractive interstellar
scintillation in the Phase-Time plot. The collection parameters are listed in
the table below.

B0329+54 Parameters Values

Date & Time (UTC) 20240603, 174016

Source distance; Flux density 1.7 kpc = 5,480 light years; S1400 =203 mly
Source period; Dispersion measure P =0.714 sec; DM = 26.7

Source RA, DEC (J0332+5434) 03h 32m 59.4s ; +54° 34> 43.3”

Observers Ray, Dan

Telescope DSES 60 ft. dish (18.3 m) Haswell, CO

Dish pointing and tracking System1 (Glen, Lewis, Phil)

Feed horn 1,420 MHz feed, +35 dB LNA, 60 MHz filter
Polarization; Beamwidth (HPBW) Circular; 0.8°

Receiver B210+GPS, BW =36 MHz. Freq = 1420 MHz, Gain = 64
Computer System76 desktop, 16 core, Pop! OS (Ubuntu 22.04)
Planning software IONAA Murmur, Stellarium, ATNF pulsar catalog

Data collection & processing software GnuRadio 3.10, Python 3.10, PRESTO 4.0
Run time; # channels, width 1400 seconds; 256, 0.14 MHz




