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DSES Pulsar Simulator is used
to test our equipment



Information

9 ft Dish — Down because hard drive crashed
SuperSID — Down because of hard drive crash

Radio Jupiter — still need to get a new receiver and setup at site
(new member project?)

Pulsar — Last observation trip Saturday — still can only get
B0329+54

* Learned the limits on setting up BW on N210 receiver
* Improving the pulsar observing tool being built on EXCEL

* Used the pulsar simulator to test the settings for the next observation
trip

SARA East Conference — recommend everyone virtually attend:
August 1-2 www.radio-astronomy.org

DSES Pulsar featured on Neutron Star Group website
http://www.neutronstar.joataman.net/



http://www.radio-astronomy.org/
http://www.neutronstar.joataman.net/

6-13-20 Observing Session:
Issue with the gain of the N210 over the bandwidth
B0329+54

First attempt at 20 MHZ
Problem: Worse than 10 MHZ

psr-202006131646_714.47ms_Cand.pfd.png

2 Pulses of Best Profile Search Information
. . . Candidate: 714.47ms_Cand RAjp000 = 03:31:60.0000 DEC 5n99 = 54:33:60.0000
Telescope: DSES 80—ft Dish Haswell, CO Folding Pargmeters
an I TIX In ana/or in
. Epoch = 58013.69885682640 DOF_; = 403.04 xz = 3.081_ P(Moise} < 3.08e—106 {21.9¢)
topo eff
Epach,, = N/A Dlsperslon Measure DM pe/em?) = 26.747
= s T gample = 0.0008192 e (ms) = 714.4700(42) Fm (ms) = N/A
race 1ons Dota Folded = 1075200 (s/s) 0.0(3.7)x10 (s,/s) N/A
H-pol FFT Plot - - [+ Peakaold _ Doto Avg = 2.898e+07 e (3/57) = 0.0(27)x107"° P (5/52) N/A
-5 Data StdDev = 1.006e+05 Binary Parameters
Profile Bins = 500 P, (s) N/A e = N/A
10 & Average Profile Avg = 5.798e+10 u,g?n( j/c/ (s) = N/A w {rod) = N/A
i = | Profile StdDev = 4.665&+06 Toeri = N/A
Avg Alpha: 0.1333 } : } e P w7 o ‘ . o
-15 o nin ER :W//\;H-:
. o - £ ECI
-20 Srimlens B e AR : -3
--“1 --ITﬁ - —ﬁ | . x
— ™ M LI I 49 r ‘r,__ §x10 o —5x107"
[] H ° - 3 ﬁ P-dot (8/s)
= Trace A | Store gl o p— g o5 T T e
z i 2 ] 3
2 b Trares B Skore ] g§ 7 g .' - 3
1 |1 Y L [ =} [ &
Axis Options b o | | [e SR °
i £ O E 5 “eriod — 4 ms;
dB/Div: +| - =3l . 5
' T T 1= TE 1 J - ireq -, 1399639 SHZ) »
I o 1 ! i J sl <107 —10 o 10t 2x10%
FASNEE5AS N - 0 04 08 12 15 2 . 12
= gy T Phase ! n
= Autoscale bl T - ‘Ha
410 412 414 416 418 420 422 424 426 428 430 N L Ly 13 - ‘ ! 3 = B ES
e Thnn pirr e S g, \_\_\_ 3° Cx
: g E R 3.
pr— — g-F 3 S :‘
P P G AR IS AP T T IITTT . TPT o I I E| 2 -]
Ettus Research N210 T - L o R " Mhios 16 47000000 ()
Phase Reduced xz M (pc/cms) F lried — 714.47000000 (ms)
psr—202006131646.fil dees 13—Jun—20090 11:33

- 20 MHz BW
- Get same shape on both 60 ft dish and home yagi
so | believe it is the N210 It appears that the white area is not being used

- Can | fix this - make it flatter so PRESTO uses the entire BW? - Is there a setting in PRESTO to allow me to recover this area?
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Issue

* Gain is not flat across bandwidth

* Solution appears to be that BW needs to be even integer of 100/BW

e Ray and Rich took system to Ray’s lab

* Used Ray’s pulsar simulator and was able to synthesize a pulsar signal!



Pulsar System Test Setup

Pulsar Simulator

Frequency Counter
Acquisition Laptop

N210 Receiver




Pulsar Simulator
Designed and Built by Ray Uberecken

Pulse Width

selector
Attenuator

Pulse rate selector




GNU Software

oo Variable Import
1D: pulsar_filterbank 1D: samp_rate Import: time
Generate Options: WX GUI e

WX GUI FFT Sink
Thtle: X310 Rx1...olarization
Sample Rate: 10M
Baseband Freq: 420M

¥ per Div: 10 dB

¥ Divs: 10

Ref Level (dB): 0

Ref Scale (p2p): 2

FFT Size: 1.024k
Refresh Rate: 15

Freq Set Varname: None

Head
Num Items: 720G

UHD: USRP Source
Mb0: Clock Source: O/B GPSDO
MbO0: Time Source: 0/B GPSDO
Samp Rate (Sps): 10M

ChO: Center Freq (Hz): 420M
Ch0: Gain Value: 10

ChO: Antenna: RX1

FFT Size: 64
Forward/Reverse: Forward
Window: window.blackmanhar...
Shift: Yes

Num. Threads: 1

Variable Variable
1D: fbsize 1D: fbdecim
Value: 64 Value: 16

User manually assigns these two values

1D: forate

to achieve the desired time resolution

for the output data stream

FFT Setting

FFT

Complex to Mag*2
Vec Length: 64

Power~2 = "2 + Q"2

Variable

Value: 9.76562k

Single Pole IIR Filter
Alpha: 31.25m
Vec Length: 64

Output sample rate; inverse is approx time resolution

Low pass filter

Set Bandwidth

USRP X310
Set Center Parameter Parameter
1D: freq 1D: srate
Label: Tuner FrequegCy Label: Hardware Sample Rate
Frequency Value: 420M Value: 10M
Type: Complex Type: Float
»
1D: rfgain 1D: ifgain 1D: bbgain 1D: startt
Label: RF Gain Label: IF Gain | Label: Baseband Gain Label: Start Time
Value: 10 Value: 10 Value: 10 Value: 1,58856G
Type: Float Type: Float Type: Float Type: Int
Parameter
1D: source 1D: ra 1D: dec 1D: pws0
Label: Source Name Label: Source RA Label: Source DEC Label: Pulsar PWS0 (mSec)
Value: B0329+54 Value: 33.2k Value: 543 4k Value: 6.1
Type: String Type: Float Type: Float
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Loading: "/home/dses/K5S0_Ffilterbank_grc/K5SO_pulsar_filterbank_1chnl_25M.grc"

>>> Done

Status

updates \

Leading: "/home/dses/K550_filterbank_grc/K5SO_pulsar_filterbank_1chnl.grc”
>>> Done

Loading: "/home/dses/WX_strip_chart_detector/WX_stripchart_1in_1out.grc"
>>>Done

Decimate by N to achieve
desired output sample rate

Keep 1in N

Float To Short
Vec Length: 64
Scale: 32.767k

[ Build .FIL File
File Sink
Append file: Append
Variable
1D: prefix ID: device 1D: Itp
Label: File prefix | | Label: Hardware device string Value: time.str...tm _isdst=0)
Value: ./ Value: airspy=0 e —
Type: String Type: String

Helper Module
- write header info
- provide a FIL file header writer

Id Value
¥ Imports

import_0 importtime
¥ Variables

fbdecim 16

fbrate

fbsize 64

Variable
ID: parmname
Value: ./psr-20...0152. header

Variable
1D: pfname
Value: ./psr-202005040152.fil

Variable Variable
ID: hdr2_stat | ID: hdstatus
Value: True | Value: None

Variable
1D: timestr
Value: 202005040152

(Float(samp_rate)/Float(fbsize))/fbdecim

Filename forming




Frequency Counter and N210 Receiver
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Acquisition
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PRESTO Output using pulsar simulator

Condidate: 205.40ms_Cand RAj000

Search Information

= 03:31:60.0000

DECpago = 54:33:60.0000

Telescope: * DSES 60—ft Dish Haswel, CO Best Fit Poramsters
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Pulsar Equation

2kp (S/1 'rmin. | Tezs /
ASmin =p Ab(S/\ )7 J a >
‘46' \/np tint Af P — ”

ASmin = minimum detectable flux density (watts per square metre per hertz - averaged over the period of the pulse)
B = factor for imperfections in the observatory system, usually near to 1 (values >1 makes the system less sensitive)
kp = Boltzmann's constant (1.38064852 x 10723 Joules » K1)

S/Nmin = required minimum linear S/N for validation of result (professional require at least 6, amateurs = 4)

Tsys = System noise temperature (K°)

As= antenna aperture (m?2)

np = number of polarisations (usually 1 for amateurs, generally a maximum of 2)

tint = integration time (observation time in seconds)

Af = pre-detection bandwidth (Hz)

W = width of pulse (seconds)
P = period of pulse (seconds)

http://www.neutronstar.joataman.net/amateur challenges/
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SARA Virtual Eastern Conference

www.radio-astronomy.org

Home | Education », Administrative v| Forum | Meetings w»| Projects »| Links | Photo Gallery | Shop SARA Store

Society of Amateur Radio
Astronomers (SARA) Mission
Statement

2018 SARA group photo

2020 SARA Conference Keynote Speaker

For all the curious minds in the
world, Paul M. Sutter is a new,
fresh voice in science

| communication. Everywhere from
his hit podcast Ask a Spaceman!
to his role on TV’s How the
Universe Works, Paul strives to
bring science to new audiences.

Read more

The SARA Eastern Conference has gone 100%
Virtual!

We are sorry that we will not be able to see each other at Green
Bank this year but we are planning to restart the physical
conferences next year at the VLA for the Western Conference and
Green Bank for the Eastern Conference. The virtual conference will
be held on Saturday and Sunday to allow for peoples work. The
new dates are 1-2 August 2020. The schedule will include sessions
all day Saturday and half of the day Sunday afternoon to
accommodate peoples worship services in the morning.

Q search this site

Sections »v| RASDR | Contact Us »

Join SARA!

SARA Annual Conference

o Live streaming

o Conference info

o Conference Schedule
o Keynote Speaker

o Paper Abstracts

o Conference registration
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Questions?



