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Murmur

General information

Murmur is developped with Embarcadero® C++Builder 10.2 ( community edition )
and Epina GmbH SDL Component Suite.

Murmur is distributed with «Inno Setup» Windows installer.

Starting from version 9.0.0 the installation process creates a main folder
C:\Murmur and a subfolder named C:\Murmur\Murmur .

The program uses the subfolder to store all the support files ( .txt and .csv ) and
the ATNF.csv that stores the list and main Pulsars parameters obtained from
ATNF catalogue.

To fully remove the program from the PC please run the uninstaller and remove
manually the folders.

The program was scanned with latest Kaspersky anti-virus system ( at the time of
the publication ) before publishing.

Added, in the download page of the web site, the zipped file checksum information
to guarantee original package integrity.
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Revison history

Revision History *
Date Change G
5 Movember 2024 Release 18.3.0
5 Movember 2024 Updated ATNF Catalogue { ATMF.csv ) to Rev, 2.5.1
5 Movember 2024 Corrected a bug in <Select object to tradk: function . Thanks Keith GOILO for highlighting the prablem
& Movember 2024 Release 18.2.0
26 September 2024 Updated ATNF Catalogue { ATMF.csv ) to Rev, 2.4.0
26 September 2024 Corrected a bug that masked up to 11 pulsars from the detection analysis. Thanks Keith GOILO for highlighting the problem
28 March 2024 Release 18.1.0
28 March2024 Updated ATNF Catalogue { ATMF.csv ) to Rev, 2.1.1
28 March 2024 Corrected bug in Sun Flux calculations that was showing incorrect SFU when value was above 1000000 Jy,

20 February 2024 Release 18.0.0
20 February 2024 Updated ATMF Catalogue { ATMF.csv ) to Rev, 2.0.0
20 February 2024 Updated routine to read ATMF version number to align with new ATNF nomendature.
20 February 2024 Corrected a bug in <CALCULATE Moise ¥-Factor > that was generating error when Murmur was not installed in the root directory.
Thanks to Roger W 352 for addressing the problem and helping in debug.
20 February 2024 Corrected a bug in <CALCULATE Moise f-Factor > that was generating an error when trying to delete a raw in the database
without spedfying row number,
Thanks to Roger W 352 for addressing the problem and helping in debug.
15 June 2023 Release 17.3.0
15 June 2023 Updated ATMF Catalogue { ATMF.csv ) to Rev. 1,70
15 June 2023 Added SGR. 193542154 Fast Radio Burst-emitting Magnetar to <Moise Source tracking = widget.
This Magnetar is not reported in MURMUR internal data base as no 5400 and 51400 were published.
To find detailed parameters please access ATMF catalogue at https: /fwww.atnf. csiro. aufresearch/pulsar jpsrcat)f
22 October 2022 Release 17.2.0
22 October 2022 Updated ATMF Catalogue { ATMF.csv ) to Rev. 1.68
22 October 2022 Added FRE 202209124 and removed Magnetar 11809-1943. Thanks to Keith GOILO for help in chedkdng RA and DEC.
24 May 2022 Release 17.1.0
24 May 2022 Added (in the the web site ) the Chedsum information for the zipped package in order to help chedking original package integrity
24 May 2022 Corrected bug that was generating wrong Az for FRE in <Plan observation= mode. Thanks to Keith GOILO for help in debugaing W
Rev. 18.3.0 3
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Installation

The first screen informs that the
installation process will create the

The last screen explains how to fully
main folder and a subfolder.

remove Murmur from the PC.

i% setup - Murmur e i5 setup - Murmur -

Information

Information
Please read the following important information before continuing.

Please read the following important information before continuing.

When you are ready to continue with Setup, dick Next. When you are ready to continue with Setup, dick Next.

Thiz installation will create a main folder named C:\Murmur

ro fully remove this revision of Murmur please run the
and a subfolder named Murmur. { C:\Murmur Murmur §

Windows automatic de-installation .
To fully remove Murmur from this PC remove the main folder

The installator will also create in the subfolder a file named c: \Mumur

ATMF.csv that stores the data of all Pulsars listed in the
ATNF ( Australia Telescope Mational Fadility ) Pulsar Catalogue

The program will create few . txt files and one .csv file to store
local parameters.

If the initialization files were already created by a previous version
Murmur will use them without the need to reinitialize.

The automatic de-installation will delete only the program .exe file.
To completely remove the program from the PC delete the subfolder,

{8 setup - Murmur =

Select Additional Tasks
Which additional tasks should be performed?

Select the additional tasks you would ke Setup to perform while installing Murmur
15.0.0, then dlick Next,

Additional shortcuts:
Create a desktop shortcut

The next screen asks for
permission to create a
shortcut to launch
Murmur.

« Back Cancel
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Initial setup of the program

When «Murmur» is launched for the first time, the program starts in «Pulsar mode»
and a message visualizes the list of all support files needed that will be created

X
Pulsar mode Rev. History Help
Jrams Latitude Longitude UTC Time Local Time RESET Settings and EXIT %
Thu Feb 3 18:54:04 2022
Current Thme Zone Name ; ora solare Europs ocddentale (Not DST) Che ek it it alios
| - Please note that following files will be created in the installation folder
System evaluation mode : 2 :
to store the configuration, the hsitory and the Pulsar Data Base:
CALCULATE Noise ¥-Factor
— . - MurmurDB. bt Local configuration
Opishantenna () Other antenna Wave length m S P S o P Minimum S/N > 10 SunFlowNeaa.txt Maost recent sun flow data from NOAA
PULSARS axtracted with 5400 fow >0 ¢ 714 "~ _ i
Effective ant. aperture m~2 | PULSARS extracted with S1400 flow >0 1902 S/N >10 suggested for reliable results MoiseMeasurements.txt  Moise measurements data
A i il Varsion ¢ 166 » . -
Dish area m~2 et ddmmyy.csv Archive of noise measurements
S i B ROhE AR sOrAn0n (Rn) 5 Murmur_herizon et Radio herizon configuration
) i Pestiahion {DECID) deg ATMF.csv Pulsar Data Base
Ao, qu G Pulse with @ 50% of peak (W50, i f
e G0F peak A1) e Releasetxt(temp. only)  Check for latest program release
HPEW deo [ Barycentric period (P0) sec. ! Murmur_captured.bxt Pulsars detected with comments
System noise temp. K i Dispersion Measure (DM) cm~-3pc | i
System noise figure dB i Flux @ 400 Mhz {S400) mly i
/T ratio dB/K | Flux @1400 Mhz (S1400) mly i
Noise floor dBm i Distance (Dist) kpc Iy i
Age (sge) yars
MDS mly [
Max Int. BW (no de-dispersion) kHz i
The analysis does not take into account the ow all PSR List Expected S/N i
polarization of the signal as this parameter is .
strongly depending on the specific Pulsar. > Azimuth deg
Please evaluate carcfully case by case as this = =
may deteriorate performance up to 3dB, = . Elevation deg

In case that the file ATNF.csv will not be available ERROR : The file ATMF.csv with Pulsars data was not found.

Py

Please download again Murmur from http://ilnaa.altervista.org

the program will stop showing the message i ncludedin the inssloor
reported on the right. To fix this problem you can tectsaniecnsiobeeedandcites follons
download again Murmur as the installer includes

this file or you can create yourself the file as
described at the end of this visual-manual.
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Initial setup of the program

The first thing to define is the type of the antenna.
The program allows to enter «dish antenna» or «other antenna». In the

case of «dish antenna» the program will calculate automatically the gain
based on the dish diameter, while entering « other antenna» you will need
to enter the antenna gain.

Pulsar mode

Location Latitude Longitude

Curent Time Zone Name : ora solsre Europa ocaideniale (Not DST)

SAVE current set as default

System evaluation mode

SET Observation location

Dish antenna () Other antenna Wave length

Effective ant. aperture

Dish diamete ';3_ m

- Dish area
Dish efficiency |69 %o
EE— Far field
Frequency (1303 | Mhz
L z Antenna gain

Line loss before LNA 0.1 dB
o HPBW
LNA Noise figure |0.23 dB
o System noise temp.
LNA gain |38 | dB

= = System noise figure
Line loss after LN

G/T ratio
Receiver noise figure |
Noise floor
Tsky |
MDs

T spillover

UTC Time

CALCULATE

m”2

m~2

dBi
deg

dB
dB/K

dBm

mly

The analysis does not take into account the
Jarization of the signal as this

Integration time [18000 | sec

Integration bandwidth [10000 | kiiz

Bo strongly depending on the specific Pulsar:
Please evaluate carefully case by case as this
may deteriorate performance up to 3dB.

List of detectable PULSARS

PULSARS extracted with 5400 £
'S extracted with 51400

PLLSS
ATNF Puisar catalogue Versior

x
Rev. History Help
Local Time RESET Settings and EXIT
Thu Feb 3 19:00:22 2022
Bar
CALCULATE Hoise Y-Factor
Minimum S/N > 10
714
r 1902 S/N >10 suaaested for reliable results
Pulsar mode
Location Latitude Longitude UTC Time
Current Time Zone Name : ora solare Furops ocodentale (Mot DST)
System evaluation mode SAVE current set as default
CALCULATE
SET Observation location
(@ Other antenna
Antenna gain |30.00 dBi
Frequency [1303 | Mhz
: Wave length m
edkive ant. aperture m*2 i
e Sfistem noise temp. K i
tem noise figure dB i
G/T ratio dBfK i
HNoise floor dBm i
MDS mly i

The analysis does not take into account the
polarization of the signal as this paramefer is
strongly depending on the specific Pulsar.
Please evaluate carefully case by case as this
may deteriorate performance up to 3dB.

Integration tim
Integration bandwidt!

Rev. History Help

Local Time
Thu Feb 3 19:02:47 2022

RESET Settings and EXTT
Check for updates EXIT
CALCULATE Noise Y-Factor

List of detectable PULSARS

5400 flowe 30 + 714
1992 S/N >10 suggested for reliable results

Minimum S/N > 10

166
Right Ascension12000 (RAID) deg
Declination (DECID) deg
Pulse with @ 50% of peak (W50} msec. i
Barycentric period (P0) sec. i
Dispersion Measure {(DM) am~-3pc | i
Flux @ 400 Mhz (S400) mly i
Flux @1400 Mhz (51400} mly i
Distance (Dist) kpc Iy i
Age (age) years i
Max Int. BW (no de-dispersion) kHz i
Expected S/N i
Azimuth deg
Elevation deg
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Initial setup of the program

By clicking on «dish antenna» the program will load some default
parameter that you can modify to reflect your specific station.

1. Enter Dish diamter in meters.

x
2. You can modify dish efficiency, Pulsar mode . vy | | g
reasonable numbers for amateur Location Latitude Longitude UTC Time _Il:laﬁallzggms‘e it RESET Settings and EXIT
station runs from 450/0 to 700/0. The Current Tame Zone Name : ora solare Europa ocodentae (Wot DST) ta
- System evaluation mode SAVE current set as default t b e F i
hlgher the better. SET Observation location SSRRA CALCULATE Noise Y-Factor
3' Enter the frequency at WhICh you (@ Dish antenna () Other antenna Wave length m List of detectable PULSARS Minimum S/N > 10
want to make the simulation. Please I =l Effective ant. aperture m*2 |j : ;;:;2 S/N >10 suggested for reliable results
note the only two frequency intervals Dish effcency o0 |% 2 D g o Right Ascension 2000 (RATD) aen
a o F 1303 | Mhz 3 Declination (DECID) deg
are available in Pulsar mode : 390Mhz- e — a s Bk M i ek ) v B
o o b o, . 5 HPBW deg | i Barycentric period (P0) sec. i
SOOMhZ and 1,000Mhz 1,500Mhz- LNANDﬁ:Z::::Z - :: 6 System noise temp. K i Dispersion Measure (DM} ™3 pc i
4. Enter the line loss before LNA ( the Lne loss after LA oggp 7 || Syetem noise faure a [i Flux § 400 Mhz (5400) my
H 1 H - - G/T ratio dB/K |i Flux @1400 Mhz (S1400) mly i
lif Th | || er noise i a 8 ' !
preamplifier ). is value is usually e irenls 2% 8 || i e Distance 06t) ke W i
T sky |4 K i Age (age) years i
very Iow and o-.1 dB. ShOUId be °k. fl-ploter 10 - ] fio 0 mly Max Int. BW (no de-dispersion) kHz i
5. Enter the noise figure of your pre- - il do ot it e et Tl - Expected S/N i
— Integration time 18000 | sec. 11 Ppolarization of the signal as this parameter is = )
amplifier S e s acim des
6 E t th [l i f I-f- Integration bandwidth 10000 | kiz 12 maydeterbrafeperﬁ:manceu:mjdﬁ. : Hevation e
g nter the gain of your preamplifier.

7. Enter the loss of the line after the

preamplifier. Please note that this 49 gnter T Spillover. This is the contribution to overall noise of

value has a very low impact on the ground and of surroundings of the dish. This is usually <
overall system performance. 10.

8. Enter the receiver Noise Figure.
Please note that this value has a very
low impact on overall system
performance.

9. Enter T Sky. This value is strictly
depending on frequency in use.

Click i button for guidelines.

11.Enter Integration time. This parameter defines the total time
of observation in seconds . Usually this is between 1 and 7
hours.

12.Enter integration bandwidth. This is strictly depending on
your receiving system.



Initial setup of the program

Murmur

By clicking on «other antenna» the program will load some default
parameter that you can modify to reflect your specific station.

1.
2.

Enter Antenna gain in dBi

Enter the frequency at which you
want to make the simulation.
Please note the only two frequency

intervals are available in Pulsar
mode : 390Mhz-500Mhz and
1,000Mhz-1,500Mhz.

Enter line loss before LNA ( the
preamplifier ). This value is usually
very low and 0.1 dB should be ok.
Enter the noise figure of your pre-
amplifier.

Enter the gain of your preamplifier.
Enter the loss of the line after the
preamplifier. Please note that this
value have a very low impact on
overall system performance.

Enter the receiver Noise Figure.
Please note that this value has a
very low impact on overall system
performance.

Enter T Sky. This value is strictly
depending of frequency in use.
Click i button for guidelines.

Pulsar mode
Location Latitude Longitude UTC Time
Current Time Zone Name : ora solare Europa ocodentaie (Wot DST)
System evaluation mode SAVE current set as default
CALCULATE
SET Observation location
() Dish antenna (®) Other antenna
Antenna gain [3000 | dBi 1
Frequency | 1303 IMhz 2
= = Wave length m
Line loss before LNA |0.1 | dB 3
o - - Effective ant. aperture m~2 i
LNA Noise figure |0.23 ds 4
e = System noise temp. K
LNA gain |38 g 5
System noise figure dB
Line loss after LNA |0.5 g 6
—_— G/T ratio dBfK i
Receiver noise figure |4 d 7
i B Noise floor dBm i
Tsky [4 Kk [i]|8
T spillover |10 K 9 MDS mly
The analysis does not take into account the
SR e polarization of the signal as this parameter is
Integration time 16000 | sec. 10 e b e
Integration bandwidth | 10000 kz 11 Please evaluate carefully case by case as this
may deteriorate performance up to 3dB.

Rev. History Help
Local Time
Thu Feb 3 19:02:47 2022

RESET Settings and EXIT

Check for updates EXar

CALCULATE Noise Y-Factor

List of detectable PULSARS

§ Minimum S/N > 10
: ;;;z S/N >10 suggested for reliable resuits
168
Right Ascension12000 (RAID) deg
Declination (DECID) deg
Pulse with @ 50% of peak (W50) msec.
Barycentric period (P0) sec.
Dispersion Measure (DM) cm”-3 pc
Flux @ 400 Mhz {(5400) mly
Flux @1400 Mhz (51400) mly
Distance (Dist) kpc Iy
Age (age) years
Max Int. BW (no de-dispersion) kHz
Expected S/N
Azimuth deg
Elevation deg

9. Enter T Spillover. This is the contribution to overall noise
of the ground and of surroundings of the dish. This is
strictly depending on the type of antenna

10.Enter Integration time. This parameter define the total
time of observation in seconds . Usually this is between

1 and 7 hours.

11.Enter integration bandwidth. This is strictly depending

on your receiving system.
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Initial setup of the program

Next the location coordinates must be entered

1- CIiCK either on Set Observer location
1. Set observer location with
sexageSimal “Otations ( DMS )_ Set observer location with sexagesimal notation { DMS )
- - () Set ob: I ti ith QRA | t
2. Set observer location with QRA - Set observer focafion WIEh QRA focator
| t (_) Set observer location with decimal notation (D.DDD)
ocator.
3. Set observer location with
decimal notation ( D DDD ) Latitude (DMS ) 43 5 32 43.0922 Calculated QRA Locator 116360392

- - Longitude (DMS) - 34 33 2577
Enter data accordingly to your choice e

Click confirm

Enter Name of location

c"ck Save data QRA Locator JNG3GCS2 Calculated Latitude (D.DDD) 43.0938
i Calculated Longitude (D.DDD) 125752

ok on

You can add multiple locations or
reset everything by clicking «Reset Latitude (D.DDD) 43.0922 Calculated Latitude (DMS) 4z
Location DB». Longitude (D.DDD) 12,5772 Calculated Longitude (DMS) 12
Once you decided the location to use
that is listed in the table, activate the
location by CIiCking . Name of location
6. Close the form by clicking «Close and —
return to main screen».

Click on location to select
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Pulsar mode

The initialization is now completed and the following screen should be
displayed. Murmur will show the ATNF Pulsar catalogue version and the
number of Pulsars extracted from ATNF.csv file.

Pulsar mode
Location Latitude
Beviglie-Assisi 43.0938

(®) Dish antenna () Other antenna
Dish diameter I5 ] m
Dish efficency [63 | %

Frequenqri'lsas i Mhz

Line loss before LNA[0.1 | dB

LNA Noise figure [0.23 | dB

LNAgain (38 | dB
Line loss after LNA -:}5 | dB
Receiver noise figure I4 ! dB
T sky L_J K
T spillover |10 | K

Integration ﬁme!isl}au ! sec.
Integration bandwidth [56000 ! kHz

Current Time Zone Name : ora solare Burops ocodentale (Mot DST)

System evalvation mode SAVE current set as default

SET Observation location

Rev. History Help

Sat Feb 5 18:57:31 2022

Minimum S/N

ight AscensionJ2000 (RAID)
Declination (DECID)

Pulse with @ 50% of peak (W50)
Barycentric period (PO)
Dispersion Measure (DM)
Flux @ 400 Mhz (5400)
Hux @1400 Mhz (S1400)
Distance (Dist) kpc
Age (age)

Longitude UTC Time Local Time
12.5792 Sat Feb 5 17:57:31 2022
CALCULATE
Wenre lenigth i List of detectable PULSARS
PULSARS extracted with 5400 fow =0 ;
Effective ant. aperture m”™~2 PULSARS axtracted with S1400 fow >0 1992
ATNF Pulsar catalogue Version 7
Dish area m"2
Far field m i
Antenna gain dBi i
HPBW deg | i
System noise temp. K i
System noise figure dB i
G/T ratio dB/K i
Noise floor dBm | i
MDS mly i

The analysis does not take into account the
polarization of the signal as this parameter is
strongly depending on the speaific Pulsar.
Please evaluate carefully case by case as this
may deteriorate performance up to 3dB.

Max Int. BW (no de-dispersion)
Expected S/N

Azimuth
Elevation

RESET Settings and EXIT

Check for updates EXIT

> 10

S/N >10 suggested for reliable results

deg

deg

msec. i
Sec. i
cm™-3 pc | i
mly i
mly i

years i

kHz i

deqg




Murmur

System evaluation mode

«System evaluation mode» allows the analysis of station parameters without
frequency limitations and the visualization of Y-factor noise of the sun and of the
most powerful and interesting cosmic radio sources in the entire frequency range of
NOAA RSTN (Radio Solar Telescope Network) : 245Mhz-15400Mhz.

Pls note that in «System evaluation mode» «bandwidth» replaces «Integration
bandwidth» of «Pulsar mode».

*
C  Ssystem evaluation mode D)
x atitude Longitude
Pulsar mode Help Gurrent Time Zone Name : ora solare Eurgpa ocodentale (Not DST)
Location Latitude Longitude UTC Time Local Time RESET Settings and EXIT
Beviglie-Assisi 43.0938 12.5792 Sat Feb 5 17:57:31 2022 Sat Feb 5 18:57:31 2022 yste ] n )
Gt T Zoines Nt s ol i et Hlotle (N DET) Check for updates EXIT e CALCULATE Noise Y-Factor
System evaluation mode = =
(®) Dish antenna (_) Other antenna Wave length m
Fu node SET Observation location
) 5 = - Effective ant. aperture m~2 g
Dish diameter 30.00 | m
@ bishantenna () Other antenna Wave length m List of detectable PULSARS Minimum S/N > 10 Dish efficency [68 | % Dish area s
PULSARS extracted with 5400 flow =0+ 714 e Far field m :
o e Effective ant. aperture m*2 | j PULSARS exiracted with 51900 fow >0 1902 5/N >10 suggested for reliable results Frequency (1303 | Mhz
Dish diameter |5 ] m i ATNF Pulsar catalogue Version : L& ; i Antenna gain dBi i
§ B Dish area m~2 o Line loss before LNA |0.1 | dB
Dish efficiency 69 ] % Sorted L Right AscensionJ2000 (RAID) deg — HPBW deg i
e Far field m i B oD s ise fi 0.
Frequency 1303 | Mhz e Declination (DECID) deg LNA Hoise figure 0.23 | dB St e o K -
= = Antenna gain dBi i : = LNA gain 38 | dB §
Line loss before LNA 0.1 | dB 9 Pulse with @ 50% of peak (W50) msec. i L \___:Y St ke o ;
e HPBW d i 3 § i Line loss after LNA 0.5 dB
LNA Noise figure (023 | dB = Baryceathe peaad (Bl sec : ::J 6/T ratio dB/Kk | i
) }i—i System noise temp. K i Dispersion Measure {DM) om®-3 pc | i Receiver noise figure 4 } dB
LNA gain | _I dB o - —_— Noise floor dBm | i
— System noise figure dB i Flux @ 400 Mhz (S400) mly i Tsky |4 K i
Line loss after LNA 0. | d& - .
- /T ratio dB/k | Flux @1400 Mhz (S1400) mly i Ll e 3
Receiver noise figure |4 | dB = = - _ —
‘_ , Sote foar o B Distance (Dist} kpc ly i < Bandwidth 3000 |z )
Tskyla |k |3 Age (age) years i
il 1 K 7 MDS mly i SAVE it set as default
T spillover 10 | i Max Int. BW (no de-dispersion) KHz ; current set as defaul o
= CALCULATE
The analysis does not take into account the P SR SR LINE Expected S/N i
- = (18000 polarization of the signal as this parameter is S 2
Integration time }35!}?07;! sac. 2 i ifeienhins s e et e POBEAT: P R b deg
i i |seo00 | Please evaluate carefully case by case as this Sl e 5
Integration bandwidth |56000 | kHz e shject to tra Elevation deg
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Pulsar mode

Click on «CALCULATE» to show Pulsars that are theoretically detectable.

v If you do not see any PULSAR listed on the box you can try to click on «Above Horizon»
button to see also PSR below horizon.

v It is also possible to modify the S/N by clicking the «Minimum S/N» button. Please bear in
mind that values below 10 make the PSR detection much more difficult !

v If you cannot still see any PSR you can try to increase «Integration time» and «Integration
bandwidth ».

e
Pulsar mode Rev. History Help
Location Latitude Longitude UTC Time Local Time RESET Settings and EXIT
Beviglie-Assisi 43.0938 12.5792 Sat Feb 5 18:00:51 2022 Sat Feb 5 19:00:51 2022
Current Time Zone Mame : ora solare Furopa ocadentale (Net D5T) Check for updates e
System evaluation mode SAVE current set as default
CALCULATE
SET Observation location CALCULATE Noise Y-Factor
(®) Dish antenna () Other antenna Wave length 0.23 m List of detectable PULSARS Minimum S/N [s10 ]|
BLIL SARS axtracted with 5400 flow =0 : 714
3 : — Effective ant. aperture 13.5 m~2 | BULSARS extracted with 51400 fow =0 1902 S/N =10 suggested for reliablgseSults
Dish diameter |5 | m < ATNF Puisar catalogue Version ¢ 186
- - Dish area 19.63 m*2
Dish efficiency |69 | Yo el Sorted by S/N Right AscensionJ2000 (RAID) deg
— Far field 217 m i " L X -
Frequency |1303 | Mhz | Declination (DECID) deg
Po— Ant in 35.06 dBi i - 5
Line loss before LHA | dB bl S ! a :gg;T—g? Pulse with @ 50% of peak (W50) msec. i
=TT HPBW 3.22 deg |i ' + o >
LNA Noise figure [0.23 | dB B2020+28 Bamytenton: pend () i :
e— System noise temp. 36.98 K | Dispersion Measure (DM cm*™-3 i
LNA gain |38 | dB it pe o) R
: - pr— ’ System noise figure 0.52 dB :50523"'23 Flux @ 400 Mhz (5400) mly i
Line loss after LNA 0.5 B | 5
) ) ) ' ::] G/Tratio 15.38 dB/K :i:i‘:::g Flux @1400 Mhz (S1400) mly i
Receiver noise figure |4 ] dB ) = e Distance (Dist) kinc ly -
— - Noise floor -35.97  dBm B2310+42
Tsky |4 i : |BO301+19 Age (age) years ;
) e - MDS 7.51 — : |BO919+06
Tspillover|10 | K - Y |B0450+55 Max Int. BW (no de-dispersion) kHz i
The analysis does not take into account the Expected S/N i

polarization of the signal as this parameter is =
strongly depending on the specific Pulsar. PLAN Observation Azimuth deg
Please evaluate carefully case by case as this = T B

may deteriorate performance up to 3dB. i : Elevation deg

Integration time [ 18000 | sec.
Integration bandwidth [56000 | kitz
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Pulsar mode

Click on any of the PSR listed to show PSR parameters to visualize the expected S/N
and the real time Azimuth and Elevation based on your location.

_ _ *

Pulsar mode Rev. History Help
Loc_at?on N Latitude Longitude UTC Time Local Time RESET Settings and EXIT
Beviglie-Assisi 43.0938 12.5792 Sat Feb 5 18:02:49 2022 Sat Feb 5 19:02:49 2022
Current Time Zone Name » ora solare Europs ocddentale (Mot DST) Check for updates I LXEY

System evaluation mode SAVE current set as default TRACK noise sources | Culminations MNext 24h PSR visibility Mext 24h PSR tracking

CALCULATE
Pulsar mode SET Observation location CALCULATE Noise Y-Factor 1 Month PSR visibility 1 Month PSR tracking
(®) Dish antenna () Other antenna Wave length 0.23 m List of detectable PULSARS Minimum S/N =10 -~
PULSARS extracted with 5400 fow >0+ 714 ;

. i —_— Effective ant. aperture 13.5 m~2 | PULSARS axiracted with 51400 flow =0 ¢ 1907 0 suggested for rlable results
Dish diameter |5 | m ATNE Pulsar estalogue Version ¢ s

Dish area 19.63 m~2
Sorted by S/N Right Ascensj

Dish efficiency (69 | %
— Far field 217 m i
Frequenc-,'!lsos | Mhz

53.25

54.58 deg
Antenna gain 35.06 dBi i - 6.6
= B2021+5

HPBW 3.22  deg |i minieplom a ic peri 0.71452 | sec. i

System noise temp. 36.98 K i B2016+28

Line loss before LNA Ii}.l | dB

LNA Noise ﬁgureli).lzi dB
: ; ispersion Measure (DM) 26.76 cm™-3 pc | i

LNA gain[38 | dB
— System noise figure 0.52 dB i Flux @ 400 Mhz (5400) 1500.0 mly i
Line loss after LNA |i).5 | dB
|—| G/T ratio 19.38 dB/K | i i lux @1400 Mhz (S1400) 203.0 mly i
Receiver noise figure |4 dB 2
= | : - - BOB23+26 stance (Dist) 1.70 kpc 55284 Iy i
1 sky —4 K - Noise floor -95.97 dBm i B2310+42 .
|.— : B0301+19 Age (age) 5.53=+06 years i
i | K | MDS 7.51 mly |i B0919+06
T spillover |1D_| J |BO450+55 L Max Int. $W (no de-dispersion) 34 Mhz i
The analysis does not take into account the Show all PSR List Expected S5/N 280.0
_ . I ] polarization of the signal as this parameter is z
Integration time :llBDDD E Sec. : - epremcliniy i thee ific Pulsar. PLAN Observation Azimuth 34348
Integration bandwidth |56000 | kHz Please evalvate carefully case by case as this| Select object to track

may deteriorate performance up to 3dB. Flevation 77.88 deq




Murmur

Pulsar mode

By clicking on «Track noise sources» the following screen will be displayed
with the real time position ( Azimuth and Elevation ) of the selected PSR
and of the strongest cosmic noise sources.

The screen will also show the strongest Quasar ( 3C273 ), the FRB
20220912A 15, the FRB 20201124A a repeating Fast Radio Burst in a
globular cluster [z 31 and the FRB Fast Radio Burst-emitting Magnetar SGR
1935+2154 4.

Noise sources tracking X

Azimuth Elevation
Deg. Deg.

MZZ: :( I:'“ Please note that SGR 1935+2154 is not reported in
A 'm).; ’3 enrme MURMUR internal Pulsar data base as no $400 and

S71400 were published.

Taurus A 325.19 16.91

To find details of this Magnetar visit :
https://www.atnf.csiro.au/people/pulsar/psrcat/

Cassiopeia A 27.83 22.14

Sagittarius A 146.01 9.64

VIRGO A 240.36 43.97

3C273 232.53
FRB 20220912A 36.57 15.92
FRB 20201124A 332.65 15.72
SGR 1935+2154 27.58 20.11
B1749-28 144.30 9.57

Hide main screen Exit i

[1] ATEL #15691

[2] L. Piro, G. Bruni, E. Troja2, B. O’Connor, F. Panessa, R. Ricci et al.: « The Fast Radio Burst FRB 20201124A in a star forming region: constraints to the progenitor and
multiwavelength counterparts», A&A Volume 656, December 2021

[3] https://astropeiler.de/frb20201124a?msclkid=23a40c3faffa11ec88308a9f01282ad1

[4] Starr, Michelle (16 November 2020). "It's Official: The Fast Radio Burst Coming From Within Our Galaxy Is Repeating". ScienceAlert. Retrieved 17 November 2020.




Murmur

Pulsar mode

The four buttons on the right side allow to predict visibility ( above the horizon ) or full
tracking of the selected PSR for the next 24 hours or for tyhe full month.

Pulsar mode Rev. Fastory Help

Location Latitude Longitude UTC Time Local Time
Beviglie-Assisi 43.0938 12.5792 Sat Feb 5 18:02:49 2022 Sat Feb 5 19:02:49 2022
Current Time fone Name : ora splare Furapa ocodentale (WMot 05T)

RESET Settings and EXIT

System evaluation mode SAVE current set as default TRACK noise sources  Culminatio
CALCULATE
Pulsar mode SET Observation location CALCULATE Moise Y-Factor

Hext 24h PSR visibility Mext 24h PSR tracking

1 Month PSR visibility 1 Month PSR tracking

(@) Dish antenna () Other antenna Wave length 0.23 m List of detectable PULSARS Minimum S/N |> 10 - |
PULSARS extracted with 5400 flow >0 ; 714 e
] : — Effective ant. aperture 13.5 m*~2 | j PULSARS extracted with 51400 fow =0 : 1902 S/N =10 suggested for reliable results
Dish diameter |5 | m ATNF Bulsar catalgue Version ¢ LE6
. : prm— Dish area 19.63 m~2
Dish effidency 69 | % Sorted by S/N Right Ascension]2000 (RAID) 53.25  deg
— Far field 217 m i :
Frequency (1303 | Mhz e et Declination (DECID) 54.58 deg
I — Antenna gain 35.06 dBi i - > E
Line loss before LNA[0.1 | dB 9 ’ ' B0950+08 Pulse with @ 50% of peak (W50) &.6 msec. i
— 3.22 = |B2021+51 L o = 5
LNA Noise figure (023 | dB ek e Ge [B2020+28 Panytrekar pevud () 071452 e :
P — System noise temp. 3698 K J e Dispersion Measure (DM} 26.76 am”~-3 i
LNA gain (38 | dB [B0740-28 pe e 20 =
— System noise figure 0.52 dB i (BO355+54 Flux @ 400 Mhz (5400) 1500.0  mly i
Line loss after LNA 0.5 | dB Bk - 21
= G/T ratio 19.38 dBJ/K | i [B2154+40 Flux @1400 Mhz (51400) 2030 mly i
Receiver noise figureid ] dB ;:ﬁ;;;::g = g — oy -
—_— . Noise floor -35.97 dBm |i iy Distance (Dist} 1 pc 55284 Iy i
Tsky |4 -2 ! |BO301+19 Age (age) 5.53e+06 years i
i i | K : MDS 7.51 mly | i [BOZ15+06
T spillover LJ - |BD450+55 |  Max Int. BW (no de-dispersion) 34 Mhz i
The analysis does not take into account the Show all PSR List Expected S/N 280.0 i
; S p— polarization of the signal as this parameter is .
e |3&! sec. strongly depending on the specific Pulsar. PLAN Observation Azimuth 34348 deg
Integration bandwidth 555333 | kHz Please evalvate carefully case by case as this
| S— |

may deteriorate performance up to 34B. Select object to track Elevation 77.88 deg



Murmur

Pulsar mode

The «Sorted by S/N» button triggers a procedure that allows the sorting of
the Data Base by any Pulsar parameter.

£ Sorting = O s
() Name
Pulsar mode (") Right Ascension]2000 (RAID)
Location Latitude Longitude UTC Time Local Time = .
Beviglie-Assisi 43.0038 12.5792 Sat Feb 518:02:492022  SatFeb 5 19:02:49 2022 ) Declination (DECID)
Current Time Zone Name : ora solare Europa ooodentaie (Mot DST) '::_J Pulse with @ 50% of peak (W50)
System evaluation mode SAVE current set as default TRACK noise sources | Culminations | | M '::.:' Barycentric periud {Pﬁj
CALCULATE
Pulsar mode SET Observation location {_) Dispersion Measure (DM)
— — - () Flow @ 400 Mhz (S400)
(@) Dish antenna (_) Other antenna Wave length 0.23 m List of d

M
PULSARS with 5400 flow >0 714 () Flow @1400 Mhz (S1400)

Effective ant. aperture 13.5 m~2 | j with SI1900 fow =0 ¢ 1902 S

Dish diameter |5 | m ;L& o
o :——J Dish area 1563 | m~2 () Distance (kpc)
Dish efficiency :59 ] % Sorted by S/N ight Ascensionl2 |:'_" Ag { J
I Far field 217 m i ) Age [years
Frequencv!lsus i Mhz J L _Above horizon Declinat
= Antenna gain 3506  dBi | i Bo329454 ] . ®
Line loss before LNA | 0 1 | ds g : iuosssms Pulse with @ 50% of ' Expected S/N
..... 3.22 i [B2021+51 y
LNA Hoise flgure lB 23 | dB HPBW deg ' |B2020+28 Barycentric penoa (FU] U7 I95Z T SEC T
System noise temp. 36.98 K i [BN145 520 Dispersion Measure (DM) 26.76 cm*-3 i
LNA gain | 33 | dB (HOrA0..2% P S e pe
System noise figure 0.52 dB i [BIEE-E ) Flux @ 400 Mhz (S400) 1500.0 mly i
Line loss after LNA |r.=, | dB {ENG 28t St
G/T ratio |15.38 dBfK | i gi:i‘;"':g Flux @1400 Mhz (51400) 203.0 mly i
| +
HECERECE pe i 4 ' £ : - (BO823+26 Distance (Dist) 1.70 kpc 55284 Iy i
7 Noise floor -95.97 dBm 1 |B2310+42
Tskya i |Bo301+19 Age (age) 5.53e+06 years i
ST 5 i |BO919+06
K MDSs 7.51 mly i [
Sy 10 | : BO450+55 | Max Int. BW (no de-dispersion) 34 Mhz i
The analysis does not take inte account the Show all PSR List Expected S/N 280.0 i
. T T polarization of the signal as this parameter is 5
Apihasrpestael- | i |_1£E)l}__| S strongly depending on the specific Pulsar. PLAN Observation Azimuth 34348 deg
i = | Please evaluate carel case by case as this z
Integration bandwidth 56000 | kHz Seiohy bt T furlfy mu;ml?d& Select object to track nctiny (7788 oo




Murmur

Pulsar mode

By clicking the «Show all PSR List» Murmur will show the list of all Pulsars
extracted from ATNF.csv file sorted as specified.

_ x
Frequency : 1303 Mhz Sorted by 5/N et
PSR # PSR name RA{Deg) DEC({Deg) DM{cm~-3pc) W50{ms) S400(mv) 51400(mJy) Barycentric Period(sec.) Distance (kpc) Age (years) Expected SN 7 X
0 B0833-45 128,8359 45,1764 §7.770 1.400 5000,00 1050.00 0,08932800 0258 L13e+04  16662.018
1 B1641-45 2512053 -45.9860 478,680 5000 375.00 300,00 0,45507300 450 3.59e+05 454,526 Rev. History Help
2 B0329+54 53.2475  54.5767 26.760 6.600 1500.00 203.00 0.71452000 170 5.53e+06 4260.267 E
3 J0437-4715 69.3162 -47.2525 2.640 0.141 550.00 150.20 0.00575700 0.18 1.59e+09 1920.855 Local Ti"'le i
3 BO950-+08 148.2888 79266 2,970 8,900 400,00 100,00 0,25306500 0,36 L75e+07 1061371 RESET Settings and EXIT
s B1743-28 2682445 -28.1104 50,370 5.100 1100.00 47,50 0,56255300 0.20 1.10e+06 525,124 32 2022 Thu Feb 3 19:15:32 2022
6 BOB35-41 12,3383 -41.5874 147.200 4,400 197.00 35.00 0.75152500 150 337406 524,247 Check for updates | EXIT
7 B1933+15 93,5493 16,2778 158.520 6.000 242.00 58.00 0,35873800 370 9.47e405 01154
8 BO736-40 1146344 407109 160,500 22,700 190,00 112,60 0,37482100 LE0 4320406 898,781
B B2045-16 3121485 -16.2790 11,460 2,300 116,00 22.00 1.95157200 095  2.84e+06 529,136 = —— — =
10 B1240-64 190.8213  -64.3899 297.090 5.000 110.00 34.20 0.38848500 2.00 1.37e+406 506.926 TRACK noise sources| | Culminations Next 24h PSR visibility Next 24h PSR tracking
11 Bl4sies 23,9997 68.727 8610 12,400 350.00 54.00 0,26337700 043 422407 583,454
12 B1133+16 1740130 158539 4340 5.800 257.00 2.00 118791300 037 5.04e+06 573,635 CALCULATE Noise ¥-Factor 1 Month PSR visibility 1 Month PSR tracking
13 Bl1s42-03 2512585 -3.2094 35,760 3,400 393.00 5.7 0,33758000 385 3450406 554,954
14 B1425-66 217.6697 -66.3849 65.100 3.900 130.00 16.30 0.78544300 133 4,48e406 467.576
15 BlS5-44 238.9230 44,6461 55,940 6,500 110,00 37.10 0,25705600 230 400406 466,756 =
% B2021+451 3057078 518140 22,550 7.400 77.00 27.00 0.52919700 180 2.74e+06 459,430 ist of detectable PULSARS Minimum S/N |> 10 Vi
17 BOS0G-8 1371478 49.2181 180.33‘0 0.900 28.00 20,00 o.iosmoo 100 1126405 439,556 WILSARS axtracted with 5400 fow >0 ¢ 714 I
18 B2020+28 305.6544 28.9064 24.6:D 12.000 71.00 38.00 0.34340200 2.10 2.87e406 404.661 Wi SARS e |'.'|'i‘|‘l| S1400 -'ROI-‘." =0 s 1907 5,"" }1'} Suggﬁted fDr mlﬂbh I'EU'E
19 B172747 %2957 -47.7434 123.080 17.100 130,00 27.00 0,82982500 070 8.04e+04 377189 e 3 EC!E,“ SR
20 B2016+28 304,5160  28.6651 14.200 14,900 314.00 30.00 0.55795300 0.98 5.97e+07 367.003 \TINF Pulsar catzlague Version ¢ Leg
21 B1925+10 293.0586 10,9926 3.180 5.700 303.00 28.70 0.22651500 0.31 3.10e+06 361.979 E{I
22 B132358 2017426 58.9915 287.170 5.600 120.00 18.00 0,47799400 300 234406 335.005 Sorted by 5/N Right Ascension]2000 (RAID) 53.25 deg
3 Bl0s4a2 164,1066 62,9799 320,620 17,400 45,00 34,00 0,42245100 240 187e+06 332.414 T
24 BO7A0-B 1157044  -28.3788 73.730 4.200 296.00 26.00 0.16676200 200 157405 327.777 i Above horizon | Declination (DECID) 54.58 deg
25 B1742-30 66,4896 -30.6730 88.370 6.100 66,00 2100 036743900 0.20 5.46-+05 327.514 |
% B1323-62 2018216 62,3793 318,480 3.300 135.00 2100 0.52992900 4,00 4,47e+05 327.470 30950+08 Pulse with @ 50% of peak (W50) 6.6 mseac. i
27 BO355+54 59.7238 54,2205 57,140 3.900 46,00 23,00 0,15638400 100 5.64e+05 291,426 12021+51
®  B1737-30 251409 -30.2621 151960 2.400 24.60 2.90 0.60688700 040 2.06e+04 286.219 12020438 Barycentric period (PO) 0.71452  sec. i
29 B0955-54 150.4077 -55.1188 130.320 7.200 80.00 10.00 1.43663100 0.30 4,41e405 285,520
0 B1557-50 40,2209 -50.7392 262,790 4300 * 21.00 0,19260500 690 6.03e+05 281603 32016+28 Dispersion Measure (DM) 26.76 cm~-3 pc | i
31 BO62E-28 97.7059  -28.5785 34,420 £3.300 206.00 3190 1.24441900 032 2.77e+06 79226 | HOT40-28B
— SYSLEN T0SE [IgUre  U.oZ un T i;'gg;g"’;é‘ Flux @ 400 Mhz {(S400) 1500.0 mly i
Line loss after LNA (0.5 | dB e .
. |—'—' - G/T ratio 34.95 dB/K |i SiitiaE Flux @1400 Mhz (51400) 203.0 mly i
Receiver noise figure |4 | B ; .
s i B0823+326 Distance (Dist) 1.70 kpc 55284 Iy ;
— Noise floor -103.46  dBm B23104+42
T sky |4 | K . |BO301+19 Age (age) 5.53e+06 years z
1 = Q E |
T spillover |10 | K i MDS 0.49 mly i i ] :
P i — | | Max Int. BW {no de-dispersion) 34 Mhz i
Show all PSR List Expected S/N 4260.3 s
Integration time|13000 | sec. o e S e e LAN i
b I__7_| strongly depending on the specl;ﬁer‘sar: o PLAN Observation Azimuth 34042 deg
Integration bandwidth 10000 | kHz Please evaluate carefully case by case as this lect obiect = -
'7| may deteriorate performance ug to 3dB. Se obj to track Eevation 77.61 deg




Murmur

Pulsar mode

By clicking the «Select object to track » Murmur will allow to select on
object and the tracking data will be shown in a separate Form.

Pulsar mode
Location Latitude Longitude
Beviglie-Assisi 43.0938 12.5792

Current Time Zone Name ; 0r3 solsre Furops ocodentale (Mot D5T)

System evaluation mode SAVE current set as default

Integration I:imeiisooo | sec.

UTC Time

Sat Feb 5 18:02:49 2022

CALCULATE
Puisar mode SET Observation location
(®) Dish antenna () Other antenna Wave length 0.23 m
o o Effective ant. aperture 13.5 m”~2
Dish diameter (5 ] m
5 - — Dish area 19.63 m”2
Dish efficiency |69 ] %
—_— Far field 217 m
Frequency 1303 | Mhz
T Antenna gain 35.06 dBi
Line loss before LNA 0.1 | dB
———— HPBW 3.22 deg
LNA Noise figure [0.23 | dB
e — System noise temp. 36958 K
LNA gain |38 | dB
— System noise figure 0.52 dB
Line loss after LNA |0.5 | dB
p— G/T ratio 19.38 dB/K
Receiver noise figurei4 | dB
e Noise floor -55.57 dBm
Tsky |4 K i
T spillover 5-10 | K i MDs 7.51 mly

The analysis does not take into account the
polarization of the signal as this parameter is
strongly depending on the specific Pulsar.
Please evaluate carefully case by case as this
may deteriorate performance up to 3dB.

TRACK noise sources | Culminations

CALCULATE Noise Y-Factor

List of detectable PULSARS

PULSARS extracted with 5900 fow =0 7i4
PULSARS extracted with S1400 fow >0 1802

Rev. History Help

Local Time

RESET Settings and EXIT
Sat Feb 5 19:02:49 2022

Check for updates EXIT

Next 24h PSR visibility Next 24h PSR tracking

1 Month PSR visibility 1 Month PSR tracking

S/N >10 suggested for reliable results

ATNF Pulsar catalogue Version T hes
Sorted by S/N Right AscensionJ2000 (RAID) 53.25 deg
L .&b.“y.'.a .'.m.r.i?.o.'.l. Declination (DECID) s4.58 deg
|BO950-+08 Pulse with @ 50% of peak (W50) 6.6 mseac. i
|B2021+51
|B2020+28 Barycentric period (P0) 0.71452  sec. i
?gggigfzzss Dispersion Measure (DM) 26.76 cm~-3pc | i
|BO355+54 i5 i
%mszs_ze Flux @ 400 Mhz (5400) 1500.0 mly i
|B2154+40 Flux @1400 Mhz (S1400) 203.0 mly i
|B2111+46
|BOB23+26 Distance (Dist) 1.70 kpc 55284 Iy i
|B2310+42 =
|BO301+19 Age (age) 5.53=+06 years i
|B0919+06
|BO450+55 Max Int. BW (no de-dispersion) 34 Mhz i
Show all PSR List Expected S/N 280.0 i
PLAN Ohsenzation Azimuth 34348

Tracking Azimuth 269.26
Sun
Tracking Elevation  -23.56
| Hide main screen Exit
Noise sources tracking X
Azimuth Elevation
Deg. Deg.
Moon 6.54 30.38
Sun 326 16.05
Cygnus A 66,13 37.86
Taurus A 325,19 16.91
Cassiopeia A 27.83 22.14
Sagittarius A 146.01 9.64
VIRGO A 240.36 43.97
3C273 232.53 35.55
FRB 20220912A 306.57 15.92
FRB 20201124A 332.65 15.72
SGR 1935+2154 27.58 20.11
B1749-28 144.30 9.57

Hide main screen

Exit

When this feature is active Murmur will work in conjunction with the program «PstRotator»

from Codrut YO3SDMU https:/www.qsl.net/yo3dmu/index Page346.htm allowing direct control/

of antenna rotaftors.

deg
deg




Murmur

Pulsar mode

By selecting «Culminations» Murmur will calculate the culmination of the
objects shown in the upper side of the screen . Please note that this
calculation may take long time .

Mext 30 ¢ ket 1HIs (AN TAKE SOME TIME ! *
< Sun Cygnus-A Taurus-A Cassiopeia-A Sagittarius-A 3C273 B0329+54
\
m 1 Date Time ( Local ) Azimuth ( Deg.) ElE =%
sun Feb & 15:46:51 2022 Sun Fel e TeTIoTI I oneT 181.22 54.05
Mon Feb 7 16:29:25 2022 Mon Feb 7 17:29:25 2022 181.09 59.39
Tue Feb 8 17:12:52 2022 Tue Feb 8 18:12:52 2022 180. 94 64.08
wed Feb 9 17:57:55 2022 wed Feb 9 18:57:55 2022 180.74 67.96
Thu Feb 10 18:44:59 2022 Thu Feb 10 19:44:59 2022 180.51 70.86
Fri Feb 11 19:34:01 2022 Fri Feb 11 20:34:01 2022 180.26 72.61
sat Feb 12 20:24:26 2022 sat Feb 12 21:24:26 z022 179.98 73.09
sun Feb 13 21:15:17 2022 sun Feb 13 22:15:17 z022 179.68 72.21 X
Mon Feb 14 22:05:32 2022 Mon Feb 14 23:05:32 2022 179.39 £9.99
Tue Feb 15 22:54:23 2022 Tue Feb 15 23:54:23 2022 179.14 66.53 § . Rod Heotoey s
wed Feb 16 23:41:32 2022 Thu Feb 17 00:41:32 2022 178.95 62,0z |Jilme L‘“"T' RESET Settings and EXIT
Fri Feb 18 00:27:09 2022 Fri Feb 18 01:27:09 2022 178.79 se.ea |dtFed 518:02:492022  SatFeb 49 2022 [ Checiclor pdates_| | parr
sat Feb 19 01:11:55 2022 sat Feb 19 02:11:55 2022 178.70 50.77
sun Feb 20 01:56:43 2022 sun Feb 20 02:56:43 2022 178.66 44.58 T R e
Mon Feb 21 D2:42:41 2022 Mon Feb 21 D3:42:41 2022 178.69 38.38 |wLATE
Tue Feb 22 03:31:05 2022 Tue Feb 22 04:31:05 2022 178.79 32.49 CALCULATE Noise Y-Factor 1Month PSR visibility | 1 Month PSR tracking
wed Feb 23 04:23:07 2022 wed Feb 23 05:23:07 2022 178.97 27.25
Thu Feb 24 05:19:41 2022 Thu Feb 24 06:19:41 2022 179.24 23.05 m e bl BT RIS Minimum S/N [> 10~
Fri Feb 25 06:20:46 2022 Fri Feb 25 07:20:46 2022 179.60 20.32 i AL ey ke Rnr 1 T ooy o reliaf b pesalte
sat Feb 26 07:24:54 2022 sat Feb 26 08:24:54 2022 180.02 19. 40 . ATIVF Pusser catalogue Version : 188
sun Feb 27 08:29:19 2022 sun Feb 27 09:29:19 2022 180. 44 20,45 [_IM"2 Sorted by S/t Right Ascension12000 (RAJD) 5325 | deg
Mon Feb 28 09:31:08 2022 Mon Feb 28 10:31:08 2022 180. 81 23.35 m i | Above horizon e (D] oase
Tue Mar 1 10:28:28 2022 Tue Mar 1 11:28:28 2022 181.09 27.75 5 lam B Boz29454 | ) !
wed Mar 2 11:21:01 2022 wed Mar 2 12:21:01 2022 181.26 22.20 = (EIDED on R I o e s e
Thu mar 3 12:09:26 2022 Thu Mar 2 13:09:26 2022 181,34 29,24 e [B2020+28 Barycentric pedad (B0]0.71452  ;ser !
Fri mar 4 12:54:54 2022 Fri Mar 4 13:54:54 2022 181. 34 a5.47 |} K i st Dispersion Measure (DM) 2676  am~-3pc | i
Sat Mar 5 13:38:41 2022 Sat Mar 5 14:38:41 2022 181.29 51.57 a3 5532323";‘ Flux @ 400 Mhz (S400) 15000  mly :
Sun Mar 6 14:21:56 2022 Sun Mar 6 15:21:56 2022 181.18 57.28 | e [ B2154+40 o G AL e (S 1ADID Sose Tty -
Mon Mar 7 15:05:40 2022 Mon Mar 7 16:05:40 2022 181.03 62.39 ;gg;g:;g . e =
Tue Mar 8 15:50:40 2022 Tue Mar 8 16:50:40 2022 180. 84 66.71 |7  dBm |1 it DL Ut - L il ) t
|BO301+19 Age (age) 5.53e+06 years :
3 oy B [B0919+06
Please note that above table is calculated assuming DST NOT ACTIVE |BO450+55 | Max Int. BW (no de-dispersion) 34 Mhz i
: 7 : SEEGREIAE Show all PSR List Expected S/N 280.0 i
Hide main screen Exit m;:n’;:fr,s R s T e
Integration bandwidth |56000 | kHz ﬁizﬁii’%ﬁfgs;;’m” Select object to track Flevation 77.88 deg




Murmur

Pulsar mode and System evaluation mode

By selecting «CALCULATE Noise Y-Factor» Murmur will allow Noise calculations.

v"  Click on «Download latest flow data» to download latest data from the NOAA ftp site
https://www.swpc.noaa.gov/

% Sun flux and sun V-factor noise
Pulsar mode Rev. History Help Sun flux data downloaded from : ftp: //ftp.swpc.noaz.gov/ pub/lists/radiof rad.txt (-1 stands for data not available )
Loc_at!orl . Latitude Longitude UTC Time Local Time RESET Settings and EXIT
Beviglie-Assisi 43.0938 12.5792 Sat Feb 5 18:02:49 2022 Sat Feb 519:02:49 2022
Current Tine Zone Name : ora solare Furopa ocoidentale (Not DST) etk e npdates | BN Frequency Mhz
System evaluation mode SAVE current set as default Next 24h PSR visibility Next 24h PSR tracking Simythac ( calcukted ) Ty
SALGIRATL Sun noise Y-factor dB
SET Observation location Month PSR visibility 1 Month PSR tracking
Measured noise dB
@Dishantenna () Other antenna Wave length 0.23 m List of detectable PULSARS Minimum S/N [>10 ~
PULSARS extracted with 5400 fow >0+ 714 - Comment
P Effective ant. aperture m~2 i PULSARS extracted with S1400 flow >0 : 1902 SN >10 suggested for reliable results - = = =
Dish diameter |5 |m ATNF Puar catalogue Version P Sun flux is by spiine
Sl Disharea 1563 m~2
Dish efficiency |69 | % Sorted by S/N Right Ascension2000 (RAID) 53.25 deg P — |
; : Far field 217 m
Frequency [1303 | Mhz 1 Alave Wottrm Declination (DECID) 5458 deg
= = Antenna gain 3506  dBi | i Bo329+5a ] . Download latest sun flow data and calculate sun noise
Line loss before LNA . | a8 [B0950-+08 Pulse with @ 50% of peak (W50) 6.6 msec. i
= 2 HPBW 322  deg |i DLt 0 0.71
LNA Noise figure 023 | dB 3058 o0 Barycentric period (P0) 0.7 sec. i -
— System noise temp. K i Dispersion Measure (DM) am~3pei Noise measurements Data Base
LNA gain 38 | dB
== System noise figure 0.52  dB i Flux @ 400 Mhz (S400) mly i #  Date Hour Frequency  Antenna Gain  Tsys  SFU Expected Noise Measured Noise  Delta  Comments fl
Line loss after LNA 05 dB
L ‘ G/Tratio 1938  dBJK | i Flux @1400 Mhz (51400) 203.0 mly i (Mhz) (dsi) (k) () (a8) (d8) (d8)
Receliernalse:Age 4 B i i o 55 1 16/05/2018 11:35:20 1296 33.617 36.080 434616 16.31 15 1312
L ! Noise floor | 9597 | d8m |1 Distance (Dist} 1.70  kpe 55284 Iy i /05,
Tsky 2 L Age (age) 5.53+06 | years - 2 17/05/2018 12:20:12 1303 33.664 36.080 468301 16.62 16.63 0.0 ONLY Sun Noise
- = Tk g MDS 7.51 mly |i = e i= £ o
Tspillover[10 | i B0450.155 | Max Int. BW (o de-dispersion) e = 3 18/05/2018 09:33:32 1303 33,664 36.080 438895 16.35 151 1.254
105/
R e e Expected §/N 280.0 - 4 19/05/2018 10:47:07 1303 33.664 36.080 426826 16.23 14.8 1.436
jon time 18000 polarization of the signal as this parameter is = 5 20/05/2018 10:50:56 1303 33.664 36.080 417967  16.14 14.9 1.247 v
Integration time 18000 | sec. e Dt s PLAN Observation S— dog
Integration bandwidth 56000 | kHz Please evaluate carefully case by case as this Select object to track 5 = i
— may deteriorate performance up to 3dB. EEcl oiacs I o Flevation 7788 | deg Delete rowr [ | Save Data as mmddyy.csv Delete All Data Hide main scraen
Sun flux and sun Y-factor noise
Sun flux data downloaded from : ftp:/ /ftp.swpc.noaa.gov/pub/lists/radio/rad.txt ( -1 stands for data not available )
2022 Feb 3 |
Learmonth San Vito Sag Hill Penticton Penticton Palehua Penticton Best set
Mhz 0500 UTC 1200 UTC 1700 UTC 1700 UTC 2000 UTC 2300 UTC 2300 UTC =
245 40 42 -1 -1 25 2¢ 3 3¢ 1 40 Sun flux ( calculated ) 000878 Iy
410 43 40 <1 -1 g g . 43
610 51 -1 el 1 1 1 1 51 Sun noise Y-factor 20.85 dB
1415 97 89 -1 1 1 1 1 57 _
en e downloa rom e R S R S R
2800 -1 -1 -1 1 -1 -1 -1 -1 Cilmant |
4995 166 181 -1 1 -1 -1 -1 166 . = = >
observator site will be CEEE R e
15400 555 503 -t 1 41 1 1 555

: m p I E t d t h E s u n fl u x a “ d t h E Dovnload latest sun flov data and calculate sun noise Show Y-factor for all noise sources

Noise measurements Data Base

Y-factor noise at the requ"'ed & los (B | midiec), |Nmesiah |Tak  |SRD | cijecwdieien Wamalhgtn o | e -

(Mhz) | (dBi) (k) (%) (@) () (d8)
- - 1 16/05/2018 11:35:29 1296 33.617 36.980 434616  16.31 15 1.312
freq u e n cy wl I I b e d I s p I ayed u 2 17/05/2018 12:20:12 1303 33.6064 36.980 468301  16.62 16.63 -0.00 OMNLY Sun Noise
3 18/05/2018 09:33:32 1303 33.664 36.980 438895 16.35 15.1 1.254
4 19/05/2018 10:47:07 1303 33.664 36.980 426826 16.23 148 1.436
5 20/05/2018 10:50:56 1303 33.664 36.980 417967 16.14 14.9 1.247 v

Delete row L] Save Data as mmadyy.csv Delete All Data Hide main screen Close




Murmur

Pulsar mode and System evaluation mode

After calculating the Sun noise Y-factor it is possible to enter and save the
measurements taken together with some comment. The program will also allow the
edit of the saved data and the export in .csv format for further analysis.

Please note that Noise Y-factor in «Pulsar mode» is calculated only in two frequency
windows (400 Mhz and 1300 Mhz ) while when in «system evaluation mode » the
calculations are performed for extended frequency range .

Sun flux and sun Y-factor noise

Sun flux data downloaded from : ftp://ftp.swpc.noaa.gov/pub/lists/radio/rad.txt ( -1 stands for data not available )

2022 Feb 3
Learmonth  San Vito Sag Hill Penticton Penticton Palehua Pentictan Best set o
Mhz 0S00UTC 1200 UTC  1700UTC 1700 UTC 2000 UTC 2300 UTC 2300 UTC Eregency | 1300
245 40 42 =1 =1, -1 -1 =1 40 Sun flux ( calculated ) sogszs Ty
410 43 40 =], -1 =1 g | =], 43
610 51 -1 -1 -1 -1 -1 -1 51 Sun noise Y-factor 20.85
1415 97 89 =l -1 =} =1 =l 97 ST
2695 134 -1 -1 =) -1 -1 -1 134 Bcastmend mtor|| 16 L]
2800 -1 -1 -1 -1 -1 -1 -1 -1 Comment [Example
4995 166 181 -1 =3 1 -1 -1 166 - -
8800 260 252 1 1 1 1 1 260 <t cplie: lptenmobition
15400 555 503 i ! -1 -1 -1 i ! 555
Download latest sun flow data and calculate sun noise Show Y-factor for all noise sources
Noise measurements Data Base
# Date Hour Frequency  Antenna Gain Tsys SFU Expected Noise Neffsured Noise  Delta Comments =
{ Mhz } ( dBi) (K} () (dB) (dB) (dB)
259 01/02/2022 12:27:10 1303 35.062 36.980 872409 18.3 2.372 -78.121065s
260 02/02/2022 12:07:42 1303 35.062 36.980 891374 18.2 2.564 -78.1 21065 s
261 03/02/2022 11:18:13 ket = =SS
62 03/02/2022 19:44:02 1303 35.062 36.980 909878 20.85 18 2.853 Example >

Delete row | Save Data as mmddyy.csv Delete All Data Hide main screen Close



Murmur

Pulsar mode and System evaluation mode

By activating «Show Y-Factor for all noise sources» Murmur calculates the
expected Noise Y-factor of the major noise sources.

Sun flux and sun Y-factor noise

Sun flux data downloaded from : ftp://ftp.swpc.noaa.gov/ pub/lists/ radio/ rad.txt ( -1 stands for data not available )

2022 Feb 3
learmonth  SanVito  SagHil  Penticton  Penticton  Palehua  Penticton Best set P
Mhz 0500 UTC 1200 UTC 1700 UTC 1700 UTC 2000 UTC 2300 UTC 2300 UTC Froguency || 1303 W
245 40 42 1 1 1 -1 1 40 sun flux ( calculated ) 909878 Jy
410 43 40 1 -1 1 -1 -1 43
610 51 1 3 = 1 a1 a1 51 Sun noise Y-factor 20.85 dB
1415 97 89 -1 -1 -1 -1 -1 97 o
2695 134 1 1 1 1 1 1 134 e a8 sae |
2800 -1 -1 1 1 1 -1 -1 -1 Comment [Example
4995 166 181 -1 -1 -1 -1 -1 166 . - -
83800 260 252 1 1 1 -1 1 260 o o b 2y e
15400 555 503 1 1 1 -1 -1 555
Dawnload latest sun flow data and calculate sun noise Csmuw Y-factor for all noise sources
Noise measurements Data Base
#  Date Hour Frequency  Antenna Gain  Tsys SFU Expected Noise Measured Noise  Delta  Comments #
(Mhz ) (dai) (K) (1)  (d8) (d8) (d8)
259 01/02/2022 12:27:10 1303 35.062 36.980 872409  20.67 18.3 2372 -78.121065% ¥-Factor noise x
260 02/02/2022 12:07:42 1303 35.062 36.980 891374  20.76 18.2 2564  -78.121065s
261 03/02/2022 11:18:15 1303 35.062 36.980 909878 20.85 18.1 2.753 -78 210 65 Cam'mpeia A Cygnus A Taurus A Sag'm:arius A \nrgg A 3C273 Moon
262 03/02/2022 19:44:02 1303 35.062 36.980 909878 20.85 18 2853 Example Flux (Jy) 1047 1748 012 520 223 a2 825
v = o
Noise Y-Factor (dB) 1.00 0.91 0.50 0.29 0.13 0.02 0.45
Delete row | Save Data as mmddyy.csv Delete All Data Hide main screen Close Close
Moon distance (Km) 3276636.4 New Maon Full Woon Hew Moon
. o o S
Moon age (days) . 8 (e] .
Moon estimated surface temperature (K) 239.4 0ays 7 Do oo 14 Days ——— J1 Days - 9.5 Days
NOTES
Sagittarius A Flax for frequencies below 1 Ghz is affected from intrinsic strong variability and so actual Flux value may be different from calculated flux by o factor of 2 to 3
Moon FLux esti is based on experis { algorith

» 3C273 flux value is calculated by interpolation of data reported in :

M. Tiirler, S. Paltani, T.J.-L. Courvoisier, et al., « 30 years of multi-wavelenght observations of 3C273 », Astronomy & Astrophysics supplement series, 1999

> Cassiopeia A, Cygnus A, Taurus A, Virgo A flux values are calculated by interpolation of data reported in:

J.W.M. Baars, P.G. Mezger, H.Wendker « The flux density values of standard sources used for antenna calibration », NRAO,Green Bank, West Virginia, 1964
J.W.M. Baars et.al, Astron. & Astrophys. 61, 99-106, 1977
W. Herrmann, https://astropeiler.de/sites/default/files/Astropeiler Story 2.pdf

> Moon flux value is calculated with a dedicated algoritm based on :

a) J. Koppen , « Observation of the Moon» , https:/portia.astrophysik.uni-kiel.de/~koeppen/10GHz/moon.html

b) D.Morabito, W.Imbriale, S.Keihm « Observing the moon at microwave frequencies using a large-diameter deep space network antenna », IEEE Transactions on
antennas and propagation , 2008

> Sagittarius A flux values are calculated by interpolation of data reported in :
S. Roy, P. Rao « Sgr A~ at low radio frequencies: Giant Metrewave Radio Telescope observations», Monthly Notices of the Royal Astronomical Society, 349, L25-L29, 1964
G. C. Bower,S. Markoff et al. « Radio and Millimeter Monitoring of Sgr A*: Spectrum, Variability, and Constraints on the G2 Encounter», The astronomical journal , Feb 2015




Murmu

Pulsar mode

r

«PLAN Observation» visualizes all objects in the current internal data base with
respective Azimuth/Elevation for the 24 hours ( from 00 to 23 ).

For all the PSR the expected S/N will be listed . On the «Radio Horizon» sub-screen will
be possible to set local radio horizon defining the minimum elevation in 30° steps

PLAM Observation Pad
S5/N calculated at 1302 Mhz Tracking valid fo for 10/21/2022 | local time - 1day + 1day Tracking planner Drift scan planner
Object Detecton SM 00 01 02 03 04 05 06 07 08 09 10 1 12 13 14 15 15 7 18 19 0 21 7 | - (A
Moon B2:11 9222 103:32 115:42 13151 15457 182:50 208:56 220:49 245:40 I57:30 268:19 277:8
Sun 109:4  120:14 133:23 147:30 16435 182:36 200:34 216:39 230:31 242:12 253:2 Rev. History Help
Cygnus-A 29438 30128 308:19 31711 3264 32 409 416 57:25 6435 TL45 TS5 8566 95:77 145:87 26LE0 27369 2BLSE 28748 ime -
RESET Settings and EXIT
Taurus-A 85:28 95:39 108:50 125:59 152:67 189:69 222:64 244:55 258:45 270:34 279:23 289:12 299:2 76:18 b 319:15:32 2022
Cassiopeia 328:70 31863 315:55 316:47 31840 322:33 327:27 33321 340:17 348:14 356:12 312 1113 19:16 26:30 316 IRI2 4139 4946 45:59 4262 3460 1574 34774 Check for updates | EXIT
Sagittarius-A 131:0  142:7 154:13 167:17 181:18 195:17 208:13 230:6
30273 925 10216 11426 128:36 145:43 165:48 188:49 209:45 227:36 242:29 254:19 265:8 Culminations = Next 24h PSR visibility | Next 24h PSR tracking
FRB 202203124 797:77 796:67 798:57 302:43 I08:34 426 L8 329:17 I3®T  WTI ISH2 BT 164 INB 14 4RI 4EIB 5437 59:46 6%56 6566 6LTS IRE4 F1LEL S =
{-Factor 1 Month PSR visibility 1 Month PSR tracking
VIRGO A 8412 9423 105:33 119:44 137:52 161:58 189:50 215:55 235:47 250:37 262:37 272:16 282:5
FRE 202011244 FRE 86:35 06:46 10%:57 130:66 165:73 200:71 23363 256:53 268:42 278:31 287:21 296:10 306:1 585 68:15 7725
; ; : AARS Minimum S/N |> 10 vi
B0333-45 1004 1721 1822 1930 Hiow s 7id |
B1541-45 299 171:0 181;1 191:0 thow =@ & 1902 5{" >10 Suggested for reliable results
-
B0329+54 ok /O S2E1 AT 22T6 34978 320:73 30BE5 0757 30948 31240 31732 32325 330:19 3314 34510 3548 3B 119 0:12 16 3922 4129 46:36  50:44 5253
104374715 125 182:0 Right Ascension]2000 (RAID) s53.25 deg
BO950408 ok 71 9415 105:26 117:37 13346 15452 178:55 203:53 224:47 241:38 254:28 265:17 275:6 Dedlination (DECID) 54.58 deg
BOa35-41 61 160:2 1715 1825 1934 2040 Pulse with @ 50% of peak (W50) 6.6 S ;
B1743-28 ok 58 130:0 140:7 152:13 166:17 179:19 193:18 207:14 219:8 239:0 . N -
Barycentric period (P0) 0.71452  sec. i
B1933416 ok 58 274:20 2840 80:14 90:24 101:35 114:46 13255 157:62 188:63 217:50 238:51 253:41 254:30
Dispersion Measure (DM) 26.76 cm™-3 pc | i
Dt ectivs it B i Flux @ 400 Mhz (S400) 15000  mly i
Azimuth | 0 [ 30 [ 30 [ 60 [ 60 [ 90 [ 90 [120 [ 120 [ 150 [ 150 [ 180 [ 180 [ 210 [ 210 [ 240 [ 240 [ 270 | 270 [ 300 | 300 [ 330 [ 330 [ 360 |
Minimum. Hevation | 0 | O w [ o 0 o | o [ e o | o [ o 0 Flux @1400 Mhz {(S1400) 203.0 mly i
i i 1.70 5528.4 i
: S | Distance (Dist) kpc Iy i
z 5 E g 5 £ Age (age) 5.53=+06 years i
Expected 5/N calculated with parameters entered in the first screen . Hourly data indicate Azimuth and Flevation and are based on above radio horizon
— Max Int. BW (no de-dispersion) 34 Mhz i
The analysis does not take into account the Show all BSR List Expected S/N 4260.3 i
- - [1eonn | polarization of the signal as this parameter is
Integration time |18000 | sec. e 4 ; : an
0 !______! strongly depending on the specific Pulsar. PLAN Observation Azimutl 340.42 deg
Integration bandwidth 10000 | kHz Please evaluate carefully case by case as this = " -
/| may deteriorate performance up to 3dB. Select oby: Elevation 77.61 deg




Murmur

Pulsar mode

By positioning the cursor on any row under the «Detection» column it is possible to
enter a 9 characters comment.

PLAM Observation X
S/N calculated at 1302 Mhz Tracking valid fo for 10/21/2023 | local time - iday + 1day Tracking planner Drift scan planner
Object Detection  5/M g 01 02 a3 04 a5 s 07 03 s 10 11 12 13 14 15 18 17 15 19 20 21 22 23 2
Moan 82:11 92:22 103:32 115:42 132:51 154:57 182:59 208:56 229:49 245:40 257:30 268:19 277:8
Sun 109:4  120:14 133:23 147:30 16435 182:36 200:34 216:29 230:21 242112 253:2
Cyanus-A 294:38 301:28 308:19 317:11 326:4 31:2 48 49116 57225 6435 71:45 TS5 BLi66 9577 145:87 261:80 273:69 281:58 28748
Taurus-A 8528 95:39 108:50 125:59 152:67 189:69 222:04 24455 258:45 270:34 279:23 289:12 299:2 76:18
Cassiopeia 328:70 318:63 315:55 316:47 318:40 322:33 32727 333:21 340:17 348:14 356:12 3:12 11:13 19116 25:20 32:26 37:32 41:39 4446 45:54 4362 3469 1:T4 34774
Sagittarius-A 131:0 142:7 154113 167:17 181:18 195:17 208:13 220:6
3C273 92:5 102:16 114:26 123:356 145:43 165:48 185:49 209:45 227:38 242:29 25419 265:8
FRE 20220912A 297:72 296:62 298:52 302:43 308:34 314:26 321:18 329:12 338:7 347:3 3572 72 16:4 25:8 34:14 42:21 48:28 5437 59:46 6356 6m66 61175 2784 31181
VIRGO A 84:12 9423 105:33 119:44 137:52 161:58 189:59 215:55 235:47 250:37 262:27 272116 2B2:5
FRE 202011244 FRB 86:35 96:46 109:57 130:66 165:73 209:71 238:63 256:53 268:42 278:31 287:21 296:10 306:1 58:5 68:15 7725
B0333-45 1004 172:1  182:2 1930
B1641-45 299 171:0 | 181:1 | 191:0
B0329+54 ok 280 5261 4769 29:75  349:78 320073 309:65 307:57 309:48 312:40 317:32 32325 330:19 337:14 345:10 3548 3:8 11:% 20:12 2716 3422 41:29 46:36 50:44 5253
J0437-4715 128 182:0
E0950+03 ok 71 94:15 105:26 117:37 133:46 154:52 178:55 203:53 224:47 241:38 254:28 265:17 275:6
B0335-41 61 160:2 171:5 182:5 193:4 2040
B1743-23 ok 58 130:0 140:7 152:13 166:17 179:19 193:18 207:14 219:8 22%:0
B1933+16 ok 58 27420 2849 80:14 90:24 101:35 11446 13255 157:62 183:63 217:59 233:51 25341 264:30 W

Radio Horizon
Azimuth [u] | 30 30 &80 =] Q0 Q0 | 120 | 120 | 150 | 150 | 180 | 180 | 210 | 210 | 240 | 240 | 270 | 270 | 300 | 300 | 330 | 330 | 360
Minimum. Elevation o o 1o 0 0 0 0 i 0 il i i

| Re-calculate | Save Horizon

Expected /N calculated with parameters entered in the first screen . Hourly data indicate Azimuth and Elevation and are based on above radio horizon




Murmur

Pulsar mode

By selecting «Drift scan planner» on «Plan Observation» screen the future position

( #+10min., +20min., +30min., +40min., +60min. , +120min. ) of objects above the horizon wil be
visualized.

This function helps in positioning the antenna to perform a drift scan.

Drift scan planner x
Object +10min.(16:39:13)  +20min.(156:49:13)  +30min.(16:59:13)  +40min.(17:09:13)  460min.(17:29:13)  +120min.{18:29:13)
Moon {383,631 0144 285.25:-00.31
Sun 238.00: 15.68 239.96: 14.12 241.87:12.52 243.75: 10.89 247.41:07.56
Cygnus-A 0581.91:62.26 083.15: 64.08 054,44 : 65.90 085.79: 67.72 088.75:71.38 104.46 : 82.29
Taurus-A
Cassiopeia 040.07 : 36.50 040.72: 37.69 041.35: 38.89 041.93: 40.11 042,958 : 42,58 044,956 : 50.23
Sagittarius-A 176.22: 17.96 178.53: 18.04 130.54: 18.05 153.15: 17.99 157.74: 17.64 201,16 : 14.89
3C273 261,23 12,22 263.00: 10.40 264.74:08.58 266,47 06,78 269.91:03.10 E/ZE! ocal ti —ray i et e, Drift scan planner
FRE 202209124 052.29: 33.82 053.24: 35.27 054.15: 36.75 055.06: 33.24 056.78 : 41.27 061.22: 50.70
[ 07 08 03 10 11 12 13 14 15 16 17
VIRGO A 268.82: 19.55 270.54: 17.72 272.24:15.89 273.92: 14.06 277.27: 10.42 287.37:-00.30 3:32 115:42 13251 15457 182:59 208:56 229:49 245:40 257:30 268:18 277:8
FRE 202011244 109:4 120:14 133:23 147:30 164:35 182:36 200:34 216:29 230:21 242:12 253:2
SL2 4019 49:16 57:25 6435 7145 7A:55 B:66 9577 1487 261:80 273:69 281:58 287:48
z : E 264 244:55 258:45 270:34 279:23 269:12 299:2 76:18
Hide main screen Exit
7:27 33321 340:17 348:14 356:12 %12 1113 19:16 26:20 3226 3732 4L39 446 4E54 4R62 3H69 1574 34774
Sagittarius-A 1310 1427 15413 167:17 181:18 195:17 208:13 220:6
3C273 92:5 102116 11426 128:36 145:43 165:48 188:49 209:45 227:38 242:29 254119 265:8
FRE 202209124 FRB 297:72 296:62 298:52 302:43 308:34 31425 3ZL18 329:12 338:7 3473 35MZ T2 164 256 3414 4221 4%38 5437 5946 6355 6566 6L75 ITE4 31LBL
VIRGO A 8412 9423 105:33 119:44 137:52 151:58 189:59 215:55 235:47 250:37 262:27 27215 281:5
FRB 202011244 FRB 86:35 96:46 109:57 130:66 165:73 209:71 233:63 255:53 258:42 278:31 287:21 295:10 306:1 58:5 68:15 7725
B0833-45 1004 172:1 182:2 193:0
B1641-45 299 1740 18L1 1950
BO329+54 ok 280 52:61 47:69 29:76 349:78 320:73 309:65 307:57 309:48 31240 317:32 323:25 330:19 337:1%4 34510 3546 3B 1LS  20:12 27:16 3422 4L29 46:36 5044 5253
J0437-4715 126 182:0
B0950+08 ok 71 94:15 105:26 117:37 133:46 15452 178:55 203:53 224:47 241:38 25428 265:17 275:6
B0835-41 61 160:2 1715 1825 193:4 2040
B1743-23 ok 58 130:0 140:7 152:13 166:17 179:19 193:18 207:14 219:8 229:0
B1933+16 ok 58 27420 28419 80:14 90:24 101:35 114:46 132:55 157:62 188:63 217:59 238:51 25341 264:30
Detection details Radio Horizon
Azimuth | © | 30 [ 30 [e0 [e0 [ so [ s0 [120 [ 120|150 [ 150 [ 180 [ 180 [ 230 [ 210 [ 240 | 240 [ 270 [ 270 [ 300 [ 300 | 330 | 330 [ 360 |
a7 5 0 il 10 0 0 0 0 0 0 0 0 0
Minimum. Elevation | | ‘ | | | | | | | ‘ | | Exit
| Re-calculate | Save Horizon
Expected S/N cakulated with parameters entered in the first screen . Hourly data indicate Azimutf and Elevation and are based on above radio horizon




Murmur

Pulsar mode

By selecting «Tracking planner» it would be possible to show tracking data for all
noise sources entering desidered dates and interval.

Tracking planner s
Start date Stop date Tracking interval (mi
- - ey = ate Exit
B s 3 ) i
Local time Moon sun Cygnus-A Taurus-A Cassiopeia  Sgr-A® 3€273 FRE 202209124 VIRGO A FRE 202011244
Fri Oct 2100:00:00 2022 w - 29438 85128 328:70 - - 297:72 - 86135
Fri Oct 2101:00:00 2022 - - 301:28 95:39 318:63 - - 296 : 62 - 9 : 46
FriOct 2102:00:00 2022 - - 308: 19 108 : 50 315:55 N - 298:52 - 109: 57
Fri Oct 2103:00:00 2022 - - 37:11 125:59 3161 47 - - 302: 43 - 130: 66
Fri Oct 2104:00:00 2022 82:11 - 32614 152:67 318:40 - - 308: 3% - 165:73
Fri Oct 21 05:00:00 2022 222 < = 189: 69 322:33 e - 314:26 - 209:71
Fri Oct 21 06:00:00 2022 103:32 ] = 222: 64 32727 = 92:5 321: 18 84:12 238163
Fri Oct 2107:00:00 2022 115: 42 - - 244155 333:21 - 102: 16 329:12 94: 23 2561 53
Fri Oct 2108:00:00 2022 132: 51 109:4 - 2531 45 340117 - 114: 26 338:7 105: 33 268: 42
Fri Oct 21 05:00:00 2022 154: 57 120: 14 = 270:34 348:14 3 128:38 347:3 119: 4 278:31 n
Fri Oct 21 10:00:00 2022 182: 59 133:23 31:2 279:23 356 12 - 145: 43 357:2 137:52 27:21 stedal 1303 Mhz Tracking valid fo for | 3/30/2022 local time ~1day | |+1day Tracking planner Drift scan planner
Fri Oct 21 11:00:00 2022 208: 56 147:30 0:9 289:12 3:12 - 165: 48 72 161: 58 296: 10
Detection SN 00 01 02 | 03 04 05 ©0s 07 08 03 10 11 12 - - S
Fri Oct 21 12:00:00 2022 229:49 164135 49:16 299:2 11:13 - 188: 49 16:4 189: 59 308:1
121:14 133:23 147:30 163:35 181:37 199:35 215:30 229:23 24215
PR LR 0 G i b = Bk Hh=d i B i $ 9511 106:22 118:32 13%:41 152:47 174:51 198:49 218:44 235:36 249:27 260:16
B0k 2115:06-00.2022 257330 700 3% s = 26230 rRsr A, et 28528 : 60:30 67:40 74:50 BLE1 89:72 105:82 241185 268:75 277:64 284153 291:42 298:32
Fri Oct 21 15:00:00 2022 268: 19 216: 29 71:45 = 3t 154:13 242:29 42:21 250: 37 2 TL13 8L:23 91:34 102:45 117:55 139164 172:69 209:67 235:59 252:49 265:39 275:28
Fri Oct 21 15:00:00 2022 27718 230:21 77:55 - 37:32 167:17 254: 19 43:28 262:27 - 45:50 4458 39:66
FriOct 21 17:00:00 2022 = 242:12 85:86 = 41:39 181:18 265:8 54:37 272: 16 = 198:11 161:15 17418 188:18 201:15 21410
Fri Oct 21 18:00:00 2022 3 25312 g5:77 R 44146 18517 = 5946 283:5 R 15446 176:49 199147 219:42 235134 248:24 260:14 98:11 108:22 121:32 137:40
e e 00 oo R ) i R d55h S R G R R MGNT 139:16 152:22 167:26 183:27 198:25 213:20 226:13
148:56 175:50 203:58 226:51 243:42 256:32 267:21 90:18  100:39 11339 128:49
Fri Oct 21 20:00:00 2022 - - 261:80 - 43162 220:6 - 85166 - -
\ FRB G%11 7321 8332 9343 105:54 12264 15271 196:72 23166 25LS7 26446 275:35
FriOct 21 21:00:00 2022 - = 273:69 - 3469 3 - 61:75 - 58:5
1004
Fri Oct 21 22:00:00 2022 - - 281: 58 - 15:74 - - 27:84 - 68115
259
Fri Oct 21 23:00:00 2022 - - 287: 48 76: 18 347:74 - - 311:81 - 77:25
ok 20 5143 5357 S0:66 3974
SatOct 22 00:00:00 2022 = 5 294:37 86:29 327:89 = - 296:71 = 86:36 126
80950408 ok 71 215:50 233:42 248:33 260:22 89:11 100:22 111:32 126:42 194:50 167:54 193:54
B0835-41 61
B1749-28 ok 53 196:11 159:16 172:18 186:19 200:16 213:11
B1933+16 ok 58 8519 96:30 107:41 122:51 143:59 172:63 203:62 228:55 246:46 259:35
Detection details Radio Horizon
FRB 20201124A Azimuth | 9 | 30 [ 30 | 60 |60 [ 90| 50 | 120|120 | 150 | 150 | 180 | 180 | 210 | 210 [ 240 | 240 | 270 | 270 | 300 | 300 | 330 [ 330 | 360 |
i - a0 45 10 10 10 10 10 10 10 25 50 90
= ‘ ot | | o | \ | o | | [ o | \ | -
Re-calculate Save Horizon
Delete all notes Expected S/N calculated with parameters entered in the first screen . Hourly data indicate Azimuth and Elevation and are based on above radio horizon
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Pulsar mode

«Check for updates» on main screen will check automatically if the installed version of Murmur is
the latest one.

Murmur

You have the latest version of Murmur

=
Pulsar mode Help
Location Latitude Longitude UTC Time Local Time e
Beviglie-Assisi 43.0938 12.5792 Sat Feb 5 18:02:49 2022 Sat Feb 5 19:02:49 2022

Current Time Zone Name : ora solsre Europs ocadentsie (Wot O5T) Check for updates

System evaluation mode SAVE current set as default TRACK noise sources = Culminations Next 24h PSR visibility HNext 24h PSR tracking
CALCULATE
Pulsar mode SET Observation location CALCULATE Noise Y-Factor 1 Month PSR visibility 1 Month PSR tracking
(®) Dish antenna () other antenna Wave length 0.23 m List of detectable PULSARS Minimum S/N E'-_‘, 10 E
BULSARS axtracted with 5200 flow >0 714 et
) ] — Effective ant. aperture 13.5 m*~2 i PULSARS axiracted with S1400 fow =0 ¢ 1902 S/N >10 suggested for reliable results
Dish diameter 5 | m ATINF Buisar catalogie Version ¢ 586
) - - Dish area 15.63 m~2
Dish efficdency 69 | % e Sorted by S/N Right Ascension]2000 (RAID) 53.25 deg
— Far field 217 m i i
Freguency (1303 | Mhz L 2AEEE I RETT | Declination (DECID) 54.58 deg
m— Antenna gain 35.06  dBi | i [Bo320.+54 ] - . :
Line loss before LNA[0.1 | dB 9 ’ : B0950+08 Pulse with @ 50% of peak (W50) &.6 msec. | i
— 3.2 : |B2021+51
See———u 3.22 | < 3 A A
LNA Noise figure [0.23 | dB e B oo 5 [B2020-+28 Basytieito: penad (RO) (071452 |G :
— System noise temp. 3698 K i ENLG 2 Dispersion Measure (DM) 26.76 cm~-3 i
LNA gain [38 | de [B0740-28 He {08 26 B
r— System noise figure 0.52 dB i {02 40 Flux @ 400 Mhz (§400) 15000  mly i
Line loss after LNA |0.5 I dB (B 2 28
— G/T ratio 19.38 dB/K i |B2154+40 Flux @1400 Mhz (51400) 2020 mly i
Receiver noise figure |4 ] dB ;:ﬁ;;;:;g Dist Dt [170 | ke 55284 =
— - Noise floor -95.97 dBm | i |B2310+42 ance (Dist) 1. pC 55284 ly i
Tsky |4 [K |1 [B0301+19 Age (age) 5.53e+06 years i
. [ | K : MDS 7.51 mly i |BOS15+06
T spillover LJ 1 |BD450+55 | Max Int. BW (no de-dispersion) 34 Mhz i
The analysis does not take inte account the Show all PSR List Expected S/N 280.0 i
. S — polarization of the signal as this parameter is .
S T I el strongly depending on the specific Pulsar: RLAN Ofees s Azimuth 34348 | deg
Integration bandwidth |55 o0 | kdz Please evalvate carefully case by case as this

may deteriorate performance up to 3dB. Select object to track Flevation 77.88 deg



Murmur
Creating ATNF.csv file

Starting from version 10.0.0 the installer of Murmur will also create in the C:\Murmur\Murmur directory the file
ATNF.csv with Pulsars data downloaded from ATNF ( Australia Telescope National Facility ) Pulsar catalogue :
http://www.atnf.csiro.au/research/pulsar/psrcat/.

The ATNF.csv file can also be created ( and edited ) from the user following this procedure :
Download the Pulsar data from ATNF catalogue using following http instruction ( copy and paste ):

http://www.atnf.csiro.au/research/pulsar/psrcat/proc_form.php?version=2.5.1&Name=Name&RaJD=RaJD&DecJD=
DecJD&PO=PO&DM=DM&W50=W50&S400=S400&S1400=S1400&Dist=Dist&Age=Age&startUserDefined=true&c1_v
al=&c2_val=&c3_val=&c4 val=&sort_attr=jnamed&sort_order=asc&condition=&pulsar_ names=&ephemeris=short&
coords_unit=raj%2Fdecj&radius=&coords_1=&coords_2=&style=Short+csv+without+errors&no_value=-
999.99&fsize=3&Xx_axis=&x_scale=linear&y_axis=&y scale=linear&state=query&table_bottom.x=87&table_bottom

.y=35

Be sure to put the required version !

#: NAME ; RAJD; DECID; PO ;DM; W50 ; S400 ;51400 ;DIST ; AGE ;

55 (deg); (deg); (s); (cm™-3pc); (ms); (mIy); (mIy); (kpe); (Yr);
1;]0002+6216;0.742375;62.269278;0.115364;-999.99;-999.99;-999.99; -999,99;-999.93; 3, 06e+05;
2;70006+1834;1.520000;18.583056:0.693748;11.41;82.000;0.20;-999.99;0.86;5.24e+06;
3;J0007+7303;1.757083;73.052056;0.315873;-999.99;-999.99;-999.99;-999.99;1.40;1.39e+04;

(B 2 e pusoroa: X =G 4;70011+08;2.891667;8.166667;2.552870;24.90;28.000;-999.99;-999.99;5_.40; -999.99;

¢ O @ o i uresearchypula prcat/proc erson=1,608iName=Nome8iRaiD=RalD&DecD=DeclDAPO=FOT LEE O T 5;B0011+47;3.573058;47.775044;1.240699;30.41;88.700;14.00;3.00;1.78;3.48e+07;

PP LCWOnet-Leam CW (€] USRP Hardware Drive [l NRAG 20188 Callfor 8 LaStampa [ Comriere della Sera S News: uitime notizie« @ of droni | Jonathanitve [ Coinbase v 6;10023+0923;5.820326;9.389963;0.003050;14.33;-999.99;2.00;0.48;1.11;4.23e+89;
7:10024-72048a;6.023625; -72.081283;0.001840;24.97;-999.99; -999.99; -999.99;2.69; -999.99 ;
8;10024-7204ab;6.0340806;-72.679889;0.003705;24.37;-999.99;-999.99;-999.99;2.54;5.98e+09;

( L (] . . "
A W -LDU[SGT Cata[ogue Name: Pulsar name. The B name if exists, otherwise the J name.
e RAJD: Right ascension (J2000) (degrees)
~ el DecJD: Declination (J2000) (degrees)
PO: Barycentric period of the pulsar (s)
DM: Dispersion measure (cm-3 pc)

#; NANE ; RAJD; DECID; PO; DM; W50; 5400 ;51400 ; DIST ; AGE ; . A o,

55 (deg); (deg); (s); (cm*-3pc) ;(ms); (mly); (mdy); (kpe); (Yr); W50: Width of pUIse at 50% of peak (ms)

1;70002+6216;0.742375;62.269278;0.115364;-899.99;-999.99; -999_99; -999.99; -999.99; 3. 06e+05; . .

2;70006+1834;1. 520000; 18.583056;0. 693748 11.41;82.000;0.20; -999.99;0.86; 5. 24e+06; 5400: Mean flux density at 400 MHz (mly)

3;70007+7303;1.757083;73.052056;0.315873;-999.99;-999_.99; -999_99; -999.99;1.40;1.39e+04; q

4;70011+08;2.891667 ;8. 166667;2.552870;24.90;28.000; -999.99; -999.99;5.40; -999.99; - $1400: IWeanﬂuxdensnyat1400hAHz(nuw

5;BO011+47;3.573958;47.775944;1 . 240699;30.41;88.700;14.60;3.00;1.78;3.48e+07; . . . . .

630023409735 §20326.9. 38996330 003059;14. 33 -999..90:3.00,0.48;1.11 4. 236+00; Dist: Best estimate of the pulsar distance using the YMW16 DM-based distance

7;70024-720daa;6.023625; -72. 081283 ;0.001840;24 .97;-999 .99; -999_99; -999_99;2.69; -999.99;

8;10024-7204ab; 6.034006; -72.079889;0.003705; 24.37;-999.99;-999.99; -999.99;2.54;5.98e+09; as default (kpc)

9:B0A21-72C;5.959811;-72.075418;0.005757;24.60;0.880;1.53;0.60;4.69;-999.99;

10;B0021-720;6.057837;-72.078848;0.005358;24.73;0.600;0.95;-999.99;4.69;-999.99; Age: Spln down age (yl’)

11;B0021-72E;6.046272; -72.088930;0.003536;24.24;0.900; -999.99;-999.99;4_.69;5.60e+08;

12;B0021-72F ;6.016064; -72.078561;0.002624;24.38;0.500;-999.99;-999.99;4.69;6.44e+08; Note : The value-999.999 indicates that the data is not available

13;B0021-726;6.033168; -72.077695;0.004040;24 . 44;0.700;-999.99;-999 99;4.69;-999_99;

14;B6021-72H;6.627930; -72.868557,;0.003210;24.37;0.600;-999.99;-999.99;4.69;-999.99;
15;B6021-721;6.032061;-72.077689;0.003485;24.43;-999.99; -099.99;-999.99;4.69;-999.99;
16;B6021-72];5.997532;-72.666331;0.002101;24.59;0.500;-999.99;-999.99;4.69;-999.99;




Murmur
Creating ATNF.csv file

Catalogue Version: 1.68
#; NAME ;RAID;DECID; P@; DM; WS@; 5408 ; 51400; DIST ; AGE;
|+ v 53 (deg); (deg);(s); (em™-3pc); (ms); (mIy); (my) ; (kpc); (Yr);

T 1;10082+6216;8.742375;62.269278;8.115364;-999.99; -999.99; -999.99; -999.99; -999.99; 3.086e+85;
2;10086+1834;1.520000;18.583056;08.693748;11.41;82.000;0.20;-999.99;0.86; 5. 24e+06;
3;18087+7303;1.757083;73.052056;0.315873;-999.99;-999.99; -999.99;-999.99;1.48;1.39e+04;
4;10011+08;2.891667;8.166667;2.552870;24.90;28.008;-999.99; -999.99;5.48; -999.99;
5;B0011+47;3.573958;47.775944;1.249699;30.41;88.700;14.00;3.00;1.78;3.48e+07;
ﬂ‘I‘M‘}- Tu[:sar Cata[ogue 6;10023+8923;5.820326;9.389963;0.003050;14.33;-999.99;2.00;0.48;1.11;4.23e+09;

7;10024-7204aa;6.023625; -72.081283;0.001840;24.97;-999.99;-999.99; -999.99;2.69; -999.99;
8;10024-7204ab;6.034006; -72.079889;0.0037085;24.37;-999.99;-999.99; -999.99;2.54;5.98e+89;
9;B0021-72C;5.959811;-72.075418;0.005757;24.60;0.800;1.53;0.60;4.69;-999.99;
10;B00821-72D;6.857837; -72.078848;8.005358;24.73;0.600;0.95;-999.99;4.69; -999.99;

< O @ D | www.atnfsiro.au/research/pulsar/psrcat/proc_form.php?version=1.60&Name=Name&Ra)lD=RaJD&De;

B LcWOnet - Learn CW (E USRP Hardware Drive NRAO 2018B Call for 8 LaStampa [ Corriere della Sera shy News: ultime notizie« @ of droni | Jonathanitver [ Coinbase v

Catalogue Version: 1.60 11;B0021-72E;6.046272; -72.888930;0.003536;24.24;0.900; -999.99; -999.99;4.69; 5. 69e+08;
bR i e B S A B E e N 12;B80821-72F;6.016864;-72.878561;0.0802624;24.38;0.500;-999.99;-999.99;4.69;6.44e+88;
S I e N 13;B0021-726;6.033168; -72.877695;0. 004048 ; 24..44; 0. 708 ; -999.99; -999.99; 4. 69; -999.99;
;;ggggé*%%i;?;gé;;g, i;égg;;g,gé;?ig;jgjlggiggg39;29993929§§929829g’329;2,3@56"95; 14;B80821-72H;6.827930; -72.0868557;0.0803210;24.37;0.600;-999.99;-999.99;4.69;-999.99;

570006+1834;1. 518. ;0. 511.41;82.000;0.20;-999.99,0.86;5.24e+06;
3;10007+7303;1.757083;73.052056;0. 315873 ; -999.99; -999.99; -999.99; -999.99;1.40; 1.39e+04; 15;B0021-721;6.833061;-72.077689;0.003485;24.43;-999.99;-999,99;-999.99;4.,69;-999.99;
4;10011+08;2.891667;8.166667;2.552870;24.90;28.000;-999.99;-999.99,5.40;-999.99; 16;B8021-721;5.997532;-72.066331;0.0082101;24.59;08.500;-999.99;-999.99;4.69;-999.99,

5;B0011+47;3.573058;47.775944;1.240699;30.41;88.700;14.00;3.00;1.78;3.48+07;
6;10023+0923;5.820326;9.389963;0.003650;14.33;-999.99;2.00;0.48; 11;A.2§e+99; 17;B8021-721;6.015717;-72.0882479;0.004346;24.40;0.700;-999.99;-999.99;4.69;-999.99;

;5;gg;i’;ggjaziz-gzgézi’;i-g%;;;g-gggggii-i;i’ggg-ggi ’332-33;’ggz-ggi;-gi;;ggz-ggé 18;B8021-72M;5.977041;-72.891877;0.003677;24.43;1.200;-999.99;-999,99;4.69;-999,99;

S ~72042b;6. s 72 ;0. 524.37;-999.99;-999.99; -999.99;2.54;5.98e+89;

9;B0021-72C;5.959811;-72.075418;0.005757;24.60;0.800;1.53;0.60;4.69;-999.99; 19;B0021-72N;6.038283;-72.074692;0.003054;24.57;-999.99;-999.99;-999.99;4.69;-999.99;

G S o i o e i Nt i it R 20;18024-72040;6.019386;-72.051602;8.002643;24.36;-999.99;-999.99;-999.99;4.69;1.38e+09;
11;B0021-72E;6.046272; -72.088930;0.003536,;24.24,0.900; -999.99;-999.99;4.69;5.69¢+08;

12;B0021-72F ;6.016064; -72.078561;0.002624;24.38;0.500;-999.99;-099.99;4.60;6.44e+08; 21;]18024-7204P;6.083333;-72.869444;0.003643;24.29;-999.99;-999.99;-999.99;4.69;8. 70e+87;
13;B0021-726;6.033168; -72.077695;0.004040;24.44;0.760;-999.99;-999.99;4.69; -999.99; - 5 5 : ¥ A : : . 5 :
Tl e e e e T L G e e 22;18024-72040Q;6.068712;-72.073657;0.004033;24.27,-999.99;-999.99;-999.99;4.69;1.88e+09;
15;B0021-721;6.033061; -72.077689;0.003485;24.43;-999,99;-999.99;-999.99;4.69;-999.99; 23;]18024-7204R;6.031685; -72.080665;0.003480;24.36;-999.99;-999.99;-999.99;4.69;3.72e+08;
10,8002 7203 910305 12 Do LR A0 200 0. 008:- 08B 0o A0 60920 90 24;10024-7264S;6.016581; -72.0878431;0.002830;24.38;-999.99;-999.99;-999.99;4.69; -999.99;

25;10024-7204T;6.035621; -72.077481;0.007588;24.41;-999.99;-999.99; -999.99;4.,69;4.09e+08;

26;10024-7204U;6.040986; -72.066580;0.004343;24.34;-999.99;-999.99; -999.99;4.69;7.23e+08;
V7-1AAIA_TI0A-A A?IRIG- .77 ARIIRI-A ARARIA-24 11-_000Q 4QG-_0404Q QQ-_G4Q4G Q4Q-A AG-_G44 QqQ-

ATNF.csv must be as per above screenshot
Note : fields must be semicolon delimited

Open Microsoft Excel ( or equivalent ) and import data :

-> Data -> From text -> «ATNF.txt»-> Import ->Delimited->Start import at row-> 6
(Please be sure that row 6 cointains «Catalogue version»)

-> Next->Tahb, Semicolon->Next->General->Finish->0K

Save file : ->File->Save as -> «<ATNF.csv» (with format csv (ms-dos )) -> yes
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General

Clicking on  buttons the program will show details and references
on the specific parameter.

By clicking on «History» button you will be able to see all the
program modifications from the first release.

The program works with «.» decimal sparators. In case of troubles
with different OS settings please let me know.

Please report any problem / suggestion / correction to
mario.natali@gmail.com

«Murmur» can be downloaded from web site
http://iOnaa.altervista.org
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Disclaimer

If you download and use this program means that you agree to
following disclaimer :

THIS SOFTWARE IS PROVIDED "AS IS" AND ANY EXPRESS OR
IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
AUTHOR AND CONTRIBUTORS BE LIABLE FOR ANY DIRECT,
INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR
CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF
USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER
CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN
CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE
OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH
DAMAGE.

YOUR USE OF THIS SOFTWARE IMPLIES YOU HAVE ACCEPTED
THAT IT IS FIT FOR PURPOSE.



