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Information

9 ft Dish — Spectracyber running
SuperSID — Working and porting data to Stanford
Radio Jupiter — still need to get a new receiver and setup at site

Pulsar:

* Received 32 core computer

* Ported Ettus software for N210 and B210
* Able to see B210 (both channels)
e Ported GNU software
* Runs but there is a syntax error for pulsar gnu-radio-companion

* Working on PRESTO installation

Tropospheric transmission — 1296 MHz feed available
EME systems — 1296 MHz feed available

Moon Orbit determination using EME equipment
Don Latham contact with 2"9 60 ft dish



Solar Flare Activity
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https://www.swpc.noaa.gov/products/goes-x-ray-flux

Observing Sun and Moon at 12 GHz

[SARA] Moon Drift Scan V2 [SARA] Sun transit in 60 seconds

. . . Here a 60 second transit.
Yesterday | did a new clrllﬁscan_ This one looks better at 12.180 Ghz | just pointed the dish to the cold sky and let it go to ground in 30 seconds and then up again.
10 seconds per sample instead of 45.

: You clearly see the cold sky noise, 2 times a sun transit and the ground noise.
What | do is add all the fft samples from SDR#. Ground noise is about + 5 dB and Sun about + 6 dB what | measured with sdr#.
That is the power on the y-axis against time on x-axis. This graph is from Virgo.

| only have no idea how to transform those values to dB.

Job Geheniau

Job Geheniau The Netherlands

e Moon driftscan 23 april 2021 12.180 Ghz 1.25 meter dish Job Geheniau - The Netherlands /"‘\ N\
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E Murmur 15.0.0

Murmur is a program that evaluate characteristics of a receiving set-up and calculates

Tools: MURMUR

the possibility to detect Pulsars.

!

Location Latitude Longitude UTC Time
Plishner 60-ft 38.3808 -103.1560
Current Time Fone Name : Mountain Daylight Time (D5T)
SAVE current set as default SET Observation location CALCULATE
(®) Dish antenna (") other antenna Wave length 0.569 m
Effective ant. aperture 175.5 m”~2
Dish diamet m
=i dlameter Dish area 254.34 m*~2
Dish efficiency %o
Far field 933 m

Frequency Mhz
Line loss before LNA 4B
LNA Noise figure dB
Line loss after LNA dB
Receiver noise figure I:l dB
Tshy [+ |k
T spillover K
T atmosphere D K

Integration time sec.
Integration bandwidth kHz

Antenna gain 36.60 dBi
HPBW 2.70 deg
System noise temp. 46.20 K

System noise figure 0.64 dB

G/T ratio 19.95 dB/K
Noise floor -103.34 dBm
MDS 12.11 mly

The analysis does not take into account the
polarization of the signal as this parameter is

strongly depending on the specific Pulsar.

Please evalvate carefully case by case as this

may deteriorate performance up to 3dB.

Sun Apr 25 03:57:15 2021

i BO740-28

i B1642-03

(1 vote)

Local Time

TRACK noise sources  Culminations

CALCULATE Noise Y-Factor

List of detectable PULSARS

PLLSARS exiracted with 5400 fow >0 654
i B SARS axtracted with 51400 fow =0 : 1342

ATNF Pulsar catalogue Varsion

Sorted by 51400

i Above horizon

i B0329+54

BOS50+08
BO835-41
B2021+51

B1237+25
B0355+54
B1133+16
B0531+21
B0450+55
B2319+60

B0O540+23

< >

Show all PSR List
PLAN Observation
Select object to track

Murmur (iOnaa.altervista.org)

Sat Apr 24 21:57:15 2021

| [ ] D U-I 0a0]

Rev. History
RESET Settings and EXIT
Check for updates EXIT

: 161
Right Ascension]2000 (RAJID)
Declination (DECID)
Pulse with @ 50% of peak (W50)
Barycentric period (P0)
Dispersion Measure (DM)
Flow @ 400 Mhz (5400)
Flow @1400 Mhz (51400)
Distance (Dist) 1.00 kpc
Age (age)
Max Int. BW (no de-dispersion)
Expected S/N
Azimuth
Elevatiomn

1 Month PSR visibility

Next 24h PSR visibility Next 24h PSR tracking

1 Month PSR tracking

Minimum S/N

S/N =10 suggested for reliable results

53.25
54.58
6.6
0.71452
26.76
1500.0
203.0
3261.6
5.53e+06

1,210
1282.8
326.94

17.73

deg

deg
msec.
sec.
cm™-3 pc
mly

mly

years
Khz

& e



http://i0naa.altervista.org/index.php/downloads/download/2-downloads/52-murmur

Tool for 3D Visualization

RE: [SARA] Sun transit in 60 seconds = 12

M Mario A. Natali (maric.i0naa@gmail.com) Fri, Apr 23, 2021 4:30 am

To: you (Bec) + 1 more Details ~  Slideshow

[ TotalPower 30Plot - 28 September 2020 =

Sun_plot_Mario jpg (104 KB)
@cp | [ cutic spiine interpotated data

Hiall a2

B Users
> mario

[=] Dtoibox

i order to generate 3D plots of noise sources vou can try my program TotalPower ( available from download section of my web site http:/i0naa altervista.org/ ) .

Attached 1s a sun plot generated few days ago with my 5m dish and about 4 minutes of automatic sky mapping. T e i

Sun_022321_1157.tp
Sun_022421_1850.tp

- - - - - - . Sun_031021_1218.t |
TotalPower uses rtl-sdr as recerver and rotate the antenna working in conjunction with PSTrotator (https:/www gsl net'vo3dmu/index Page346 htm ) mﬂz—l\
Sun_040221_1616.tp vl

. . Sun_031021_1244p ]
More plots are available together with the program = -

tem Value Unit

Object Sun .t
- Starttime 031021_1244
TotalPower can also plot the HLine. Sopime 0310211248
Step 5 deg
Az start 188.20 deg
: T : El stant 270 deg
Mario A N 31'3].1 AzMaxNoise  188.20 deg
I‘taj.‘-'- El Max Noise 270 deg
= Max Noise 1760 dB
Min Noise 260 dB
Total Noise 15.00 d8
Frequency 1300 Mhz
Gain 400 d8
Semple rate 03 MSPS |
AuoScale
Reset Delete file
Save Raw data Close Noise scan ing azimuth ing on Z

ONo Frame Scale X < 2 Angle X | € 4 Color scale <

OWieFrame  ScaleY < > Angle Y | < > Zoom <
Meshvisible & G e Faces  ScaleZ € > O ContourPlot

Scale Visible (4

Source: Home (iOnaa.altervista.org) 6



http://i0naa.altervista.org/

Tool to Analyze Best Pulse from PRESTO

E PRESTO Best profile analyzer k& ok

(6 votes)

BestProfile analyzer is a program that reads the .bestprofile files generated from
PRESTO , calculate S/N and shows all parameters.

Manual is not available yet as the program is still in BETA and | will appreciate all
feedbacks

PRESTO Best profile analyzer (iOnaa.altervista.org)



http://i0naa.altervista.org/index.php/downloads/download/2-downloads/28-presto-best-profile-analyzer

Astropeiler Stockert

 Amateur organization much like DSES in Germany

Dish control

The motion of the dish is controlled by a two layer structure of hard- and software.
The lower layer directly controlling the azimuth and elevation motors, the brakes, end
switches and other safety relevant systems is implemented using an industrial SPC
shown below:
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Aerial view of the site. Photo courtesy of Klaus Gohring

Astropeiler - Die Technik fir Azimut und Elevation (aktualisiert) - YouTube

SPC racks
8

Source: Astropeiler Story 1



https://astropeiler.de/sites/default/files/Astropeiler_Story_1.pdf
https://www.youtube.com/watch?v=2kfP0-6S69A

FRB detection by Stockert telescope

Extremely bright pulse from FRB20201124A observed
with the 25-m Stockert Radio Telescope

ATel 214336; Wolfoang Herrmann (Astropeiler Stockert e. V)
onledpr 2021; 15:47 UT
Credential Certification: Laura Spitler (Ispitler(@mpifr-borm. mpg.de)

Subjects: Radio_ Fast Radio Burst

We report on the observation of an extremely bright pulse from FRB20201124A observed in L-hand
with the Stockert 25-m Radio Tele scope. Following the report of enhanced activity by the
CHIME FEB collaboration (ATel #14497) ohservations with this instrument began on 2021 March
31. Until April 15, a total of approx. 90 hours of observation time had been accumulated distributed
over 12 days. Observations were carried out with 100 MHz bandwidth at a center frequency of 1380
MHz with 218 4 microseconds time resolution and 583 MHz spectral resolution. Data was analyzed
for single pulses using PRESTO with an S/'N threshold of 6. Candidates were subsequently
inspected visually.

An extremely bright pulse was detected on 2021 April 15 at 12:23:19.369 UTC using the position of
the source as given by Law et.al. in ATel #14526. This pulse had a fluence of 334 Jy ms (+/- 10%)
and a peak flux density of 215 Jy (=~ 10%) giving an excellent /N of 85. The full width half
maximum of the pulse was 1.5 ms (=~ 0.2 ms) and the DM was determined to be 412.8 (+/- 0.2)
pc/em”™3 We believe this 1s the pulse with the highest fluence detected from this source so far A
dynamic spectrum 1s available at the link below. A few other events were noted but the 5/N was too
low to be conclusive. The source seems to continue to be in an active state and observations will
continue.

This detection supports the finding by Kumar et.al (ATels #143508, #14509) that bursts from this
source can be detected with smaller apertures and further observations with such instruments are
encouraged.

The Stockert 25-m Radio Telescope is located in the western part of Germany close to Effelsherg. It
has been built 1n 1936 and, after a longer hiatus, 15 back in operation since 2011. It has been
refurbished and fitted with new receivers and instrumentation. Presently the mstrument 1s equipped
with a dual linear polarization L-band recetver and achieves a SEFD of 1100 Jv. The ohservatory is
operated by Astropeiler Stockert V., a non-profit organization of volunteers.

Antenna Diameter: 25m

Center Frequency: 1380 MHz
Bandwidth: 100 MHz

Polarization: Dual linear

Time resolution: 218.4 microseconds
Spectral Resolution: 583 MHz

Dates: March 31 — April 15, 2021
Total Time: 90 Hours

Analyzed for single pulses using PRESTO
Fluence: 334 Jy ms

Flux Density: 215 Jy

DM 412.8 pc/cm?3

Note: error ranges were calculated

Source: ATel #14556: Extremely bright pulse from

FRB20201124A observed with the 25-m Stockert

Radio Telescope (astronomerstelegram.org)



https://www.astronomerstelegram.org/?read=14556

VLA/realfast localization and deep imaging of FRB
20201124A

ATel #14526; Casey Law (Caltech), Shriharsh Tendulkar (TIFR-NCRA), Tracy Clarke (NRL),
Eshitij Aggarwal (WVU), Survarao Bethapudy (UT-RGV), realfast collaboration, CHIME/FRB
collaboration, VLITE collaboration
on 7 Apr 2021; 18:56 UT
Credential Certification: Casey Law (claw(@astro.caltech.edu)

Subjects: Radio, Fast Radio Burst

Referred to by ATel #: 14529, 14532, 14538, 14549, 14354

We report results of new observations of FRB 202011244 (ATels 714497, #14508) with the Karl G.
Jansky Very Large Array (VLA). On 2021-04-06, at 23h553m UT., we started a 30 munute
observation 1n a frequency band from 1 to 2 GHz. Visibility data with a samplng time of 10
milliseconds was commensally run through the realfast FRB search system in real time (Law et al
2018).

The realfast system detected one burst with an MID of 39311.01293559 (topocentric at 2.0 GHz)
with SNR=26 and a dispersion measure of 420+-10 pc/cm3. This sigmficance 15 measured m a
single 10-ms image using a bhand from 1. 3 to 1.5 GHz that mcludes all of the burst emission. We
apphed gain and flux calibration tgesiee _ . wellperice, of 2.4+

The burst posttion (J2000 epoch) if (RA. Dec} = (}'{]8'{]3 :1CI '?'6'{]3'3'." 8) gt certatnty of2

(dominated by estimated system: = Mlalizations are formalh
inconsistent, and the VLA position 1s consistent with the optical center of the proposed host gal;nn
SDSS JO50803.48+260338.0 (ATel #14515, #14518).

We have analyzed 5-s vistbilities recorded from the same observation to generate a deep image of
the FRB field. The VLA antennas are in the compact D configuration (1 km baselines), which has a
resolution of 48" at 1.4 GHz and a confusion limat of 170 microJy. The full 1--2 GHz band mmage
shows no source brighter than 300 microJy (3 sigma limit) at the FRB location. This field was also
observed in the VLA Sky Survey epoch 1.2 in the 2--4 GHz band. No source is seen at the FRB
location brighter than 300 microly (3 sigma limit).

VLITE-Fast running on the VLA Low-band Ionosphere and Transient Expermment (VLITE,
hitp:/viite nrao.edu ) commensally searched for the bursts using the incoherently summed (13
antenna) total intensity filterbank data in a 320-361 MHz frequency window. No bursts were found
using the standard triggering of 3/N=8 for machine learning based follow-up baseband dumps,
placing a limit of ~ 40 Jy ms.

Position

RA: 5:08:03.50
DEC: 26:03:37/.8

Source: ATel #14526: VLA/realfast localization and deep
imaging of FRB 20201124A (astronomerstelegram.org)
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https://www.astronomerstelegram.org/?read=14526

Canadian Hydrogen Intensity Mapping
Experiment (CHIME)

Dominion Radio Astrophysical... r

717 White Lake Rd, Kaleden, BCVOH  pjrections

1KO, Canada
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First 13 FRBs found by CHIME/FRB (from CHIME/FRB Collaboration, 2019, Waterfall plot of the Galactic magnetar SGR 1935+2154 as detected by
Nature, 566, 230). In this plot, the effects of dispersion have been removed CHIME/FRB in April 2020. This bright pulse suggests that magnetars could
from each source. be repeating FRB progenitors.

Source: CHIME Experiment (chime-experiment.ca)

11



https://chime-experiment.ca/en

Stockert Dynamic Spectrum
FRB20201124A

An extremely bright pulse from FRB20201124A was detected on April 15th at 12:23:19.369 UTC.

This pulse had a fluence of 334 Jy ms (+/- 10%) and a peak flux density of 215 Jy (+/- 10%) giving an excellent S/N of 85. The full width

half maximum of the pulse was 1.5 ms (+/- 0.2 ms) and the DM was determined to be 412.8 (+/- 0.2) pc/cm?>. We believe this is the pulse
with the highest fluence detected from this source so far.

Below you will find the dynamic spectrum from this observation, the spectral resolution is 583 kHz/channel.

Frequency vs, Time

1420

Note: frequency gaps

1380

1360 Source: FRB20201124A | Astropeiler Stockert e.V.

Observing frequency (MHz)

1340

2.86 2.88 2.90 2.92 2.94
Time 12


https://astropeiler.de/frb20201124a

Note:

1) Calibrated flux density # 200

2) Precursor pulse
(telescope artifact)

Stockert FRB Time Series

Please note that the small precursor to the pulse is due to an instrumental artefact and not part of the actual pulse.

Below you will find the pulse profile in more detail.
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Source: FRB20201124A | Astropeiler Stockert e.V.
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https://astropeiler.de/frb20201124a

Lorimer Burst
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> first detected fast radio burst as described by Lorimer in 2006.[1!


https://en.wikipedia.org/wiki/Fast_radio_burst

Dispersion Measure

DM= n. D

Example

The binary pulsar PSR ]J0437-4715 has had its parallax distance determined from

pulsar timing to be 156 pc. The dispersion of 2.643 pc cm™3 means that the mean
electron density between the Earth and the pulsar is:

ne = DM/D = 2.643/156 = 0.017 electrons/cm?

Pulsar Dispersion Measure | COSMOS (swin.edu.au)

15


https://astronomy.swin.edu.au/cosmos/P/Pulsar+Dispersion+Measure#:~:text=The%20dispersion%20measure%20can%20be%20determined%20by%20the,a%20pulsar%20is%20observed%20over%20a%20finite%20bandwidth.

FRBs may be associated with Magnetars

nebula (e~ ,ions,B,) SN ejecta ISM + IGM

FRB: 200428 associated with : N
magnetar SGR 1935+2154 !

magnetar .

inside Milky Way | shocks THAREA AN ~_

magnetized g, &, AN | \

outflow / RM DM

Schematic of the authors’ model, in which a
young, flaring magnetar is embedded in a
magnetized nebula trapped behind the

shell of supernova ejecta. Electrons in the

magnetized nebula emit the persistent
radio radiation, and the nebula leaves an
imprint on the burst emission — which

originates from the magnetar — as well.

It's Official: The Fast Radio Burst Coming From Margalit & Metzger 2018]
Within Our Galaxy Is Repeating
(sciencealert.com)

Are Fast Radio Bursts from Flaring Magnetars? (aasnova.org)



https://www.sciencealert.com/it-s-official-magnetar-sgr-1935-2154-is-a-fast-radio-burst-repeater
https://aasnova.org/2019/01/16/are-fast-radio-bursts-from-flaring-magnetars/

Can DSES Observe an FRB?

* YES (maybe)

e Configuration:
e 1420 MHz feed
* Bandwidth (highest possible)
 Polarization (1 to 2)
* Use new 32 core computer with B210 receiver
e Observe based on queuing by Astronomers Telegram (CHIME telescope)
* Maximize observing time: multiple days

* Analysis:
e Get PRESTO single pulse analysis working
* Learn how to differentiate RFI from FRBs



Calibration

S Astron. Astrophys. 106, 190-196 (1982) AS'I'[R%%O]\/[Y
ASTROPHYSICS

Brightness Temperature Calibration for 21-cm Line Observations

& [l .
| Calibration Procedure:
& P. M. W. Kalberla!, U. Mebold? and K. Reif*
o . . .
! Max-Planck-Institut fiir Radioastronomie, Auf dem Hiigel 69, D-5300 Bonn 1, Federal Republic of Germany, now at Kapteyn 1) O bse rve S7 pe rlOd |ca I Iy d u rl ng
Astronomical Institute, Groningen, The Netherlands
? Max-Planck-Institut fiir Radioastronomie, Auf dem Hiigel 69, D-5300 Bonn 1, Federal Republic of Germany, now at the 1
Radioastronomical Institute of the University of Bonn n O rm a I O bs e rvat I O n S
3 Radioastronomical Institute of the University of Bonn, Auf dem Hiigel 71, D-5300 Bonn [, Federal Republic of Germany ) . . .
2) Ratio 21 cm observations with S7 to

Received July 27, accepted October 5, 1981

get absolute temperature of

Tgmax H
Tomax| 57 (1320 p=-1° E[uﬂsn S8 1=207° b=-15° observation

sl 1 \‘\_‘ i 3) Convert to Janskys (TBD procedure)
95: o - a
- t t ¢ : t > F - : 'l : : : -
- 1050F 8 1 KEMS o
(KkMs™ 7 850 - 7]
1030 - ) 5 Sle < 123KM5T

56.8< 2 <-(5.3KMS " | 20 -l S7: Galactic Lat (b) -1 deg,
|

| ] | | | I

0 0 0 40 60 TR BT T 60 Long (L): 132 deg

HPBW [ARC MiN]

Fig. 4. Calibration data for the IAU standard position S7: peak HPBW L ARC M RA: 02 06 12.59 DEC: +60 32 54.90

brightness temperature Ty(max) and integrated line strength  Fig. 5. Calibration data for the IAU standard position S8, Further
F = | Tydv (the integration limits are indicated) as a function of the ~ details as for Fig. 4

beam width HPBW of a 2-d gaussian beam. The open squares —+— . ;

indicate data derived from uniformly weighted averages over a 58 GaIaCtIC Lat (b) 207 deg’
1°x1° area. F and Ty(max) are corrected for the atmospheric Long (L) -15 deg
extinction .

RA: 0547 21.34 DEC: -01 40 18.41

1982A&A...106..190K (harvard.edu) 18



http://articles.adsabs.harvard.edu/pdf/1982A%26A...106..190K

60 ft Dish 21 cm Calibration Data Sheet

Date: UTC

Receiver: Gain Setting:
Integration Time: seconds

Frequency: MHz
Bandwidth: MHz

S7 Observations: RA: 02 06 12.59 DEC: +60 32 54.90 use: 96K
S8 Observations: RA: 0547 21.34 DEC: -01 40 18.41 use: 75K

Example: MJD: Cal Level: _200_ Ratio: 96K/200 x target (20) = 9.6K (calibrated target temp)
#1: MID Cal level: Ratio: / X = K (calibrated target temp)
#2: MID Cal level: Ratio: / X = K (calibrated target temp)
#3: MJD Cal level: Ratio: / X = K (calibrated target temp)
#4: MID Cal level: Ratio: / X = K (calibrated target temp)
#5: MJD Cal level: Ratio: / X = K (calibrated target temp)




2021 Observation/ Feed Schedule

* May 2021
* 15t 2 weeks: Skip Crilly Observations (specialized 1420 MHz feed
e 1420 MHZ Feed for pulsar, FRB, and HI observations
* 1296 MHz if EME team wants it

* June 2021
e 1420 MHZ Feed for pulsar, FRB, and HI observations
e 1296 MHz if EME team wants it

 July 2021
* 1420 MHZ Feed for pulsar, FRB, and HI observations
1296 MHz if EME team wants it



Questions?



