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TotalPower 7.0.0
Y/

ChatGPT-3 viewpoint ....

> "TotalPower” is a software program used
in the field of radio astronomy for data
analysis and calibration. It was developed
by Richard Perley, an astrophysicist
specializing in radio astronomy, at fhe
National Radio Astronomy Observatory
(NRAO) in the 1990s ...



TotalPower 7.0.0

ChatGPT-3 viewpoint ....

» The program TotalPower, used for
measuring radio frequency noise, was
written by Joe Taylor, a professor
emeritus at Princeton University and a
Nobel laureate in Physics ...
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TotalPower 7.0.0
Y/

ChatGPT-3 viewpoint ....

» Thank you for the additional information.
“"TotalPower” is a free program created by
Mario Armando Natali (callsign IONAA) at
the University of Bologna (UNIBO). It is
used to measure the total power of signals
using RTL-SDR (Software-Defined Radio) ...

..... Ooooh well I am in VERY good company ©
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TotalPower 7.0.0

Little bit of history

] TotalPower was started as an exercise
to improve my ability to develop
programs with C++ and the initial goal
was just to measure the RF noise with
the low-cost SDR known as RTL-SDR.
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TotalPower 7.0.0

Little bit of history

1 The program is Windows based and has
been developed with Embarcadero® C++
Builder 10.2 ( starter edition ) using the
SDL Delphi Component Suite from EPINA
Softwares Lab and the “classic” FFTW
libraries for Fourier transformations.



TotalPower 7.0.0

Little bit of history

d TotalPower has been downloaded more
than 3000 times to date, is in use in
many parts of the world and has been
featured both on «Radio Rivista» and on
«Dubus».

TotalPower is distributed for free through my
website:
https:/iOnaa.altervista.org




TotalPower 7.0.0

Little bit of theory
We can describe the instantaneous state of a signal with
complex numbers, called phasors, which can be represented on

the complex plane by vectors containing amplitude and phase
information.

> The | and Q values represent the peak
C B - |value of the in-phase and quadrature
._ M=NTHQ Q ~ |components of the RF signal vector.
p=tan™ %] Q q\ With | and Q we can describe the

amplitude and phase of the signal and
the associated power.

Voeak 2 2
Vpeak= /12 n Qz — VRMS= pea — VRMS= I ;—Q

Basic equations :

2 2
500 system :> PRMS — A I” +Q

For relative calculations : P =1%> + 02 == P=10log;((I* + Q%)
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TotalPower 7.0.0

How to implement the measure with RTL-SDR

The RTL-SDR is a low-cost SDR that
RTL-SDR.COM samples incoming analog signals and

o ST | |digitizes them making them available

s in a 65536 bytes long buffer that
contains a sequence of | and Q values.
RTL-SDR data Buffer 65536 BYTES

lalila] —== === -

The | and Q data acquired are in the form of 8-bit unsigned
data. Each | and Q value then ranges from 0 to 255
(00000000 to 11111111). To get signed values, we must
subtract 127.5 from each value of | and Q, thus obtaining
the correct range from -127.5 to +127.5.
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f TotalPower 7.0.0

The set-up

N

Preamplifier

- ] L4
Receiver
—

Feeder

X T ataIPowTr
SN
— RTL-SDR A N

Antenna

The main advantages of this configuration are the
very low cost of hardware and the possibility of
data processing thanks to DSP algorithms.
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b TotalPower 7.0.0

?I/ Known problem
The main problem is related to the limits of RTL-SDR :

v Frequency stability

v Gain stability

v Performance drifts due to warm-up
v Birdies

v Intermodulation

v Aliasing

v’ Limited bandwidth

v'Overload

Possible solutions :

> Use higher class SDR.

> Introduce Dicke-switch technique to eliminate the problem
of gain stability.
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A 7sys = totvul noise vcorftribution from hurdwt'zrev , '

E e TotalPower 7.0.0
= / r = global system parameters ( targeted system gain-bandwidth ) Di c k e.swi tc h tec hnique
/f; Vantenna =T * ( Tsys+Tground + Tsky + Tsource ) A d iSh rad io telesc0 pe,

_. -
z switeh I na I rx I pc | connected to a square-law
! — detector ( TotalPower )
- e provides an output voltage
o
- |

Viead = T' * (Tsys + Tioad) proportional to the signal
power detected.

The Dicke-switch technique alternatively connects the RX

chain to the antenna and to a matched load allowing

fluctuations in the RX chain to be minimized.

Av=Vantenna - Vicada =T * ( @ys‘l'Tground + Tsky + T source — s — T0ad)

..« Very good solution, but a dedicated hardware is required ...
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1) TotalPower 7.0.0

7/ .-« But the RTL-SDR it is not so bad ...

Plot of a two-and-a-half-hour recording made by connecting
two different RTL-SDRs to a (stabilized) noise generator.

TOTAL POWER Freq=1420Mhz, gain=34.5dB, MSPS=2.4 TOTAL POWER Freq=1420Mhz, gain=34.5dB, MSPS=2.4

RTL-SDR #1 3 RTL-SDR #2

:dB

A ji T ‘-
1 Uil ‘ {
i “\ i ",‘:};u “‘.\‘) i \|r'i;‘;;‘ M -
1 Scmnd i AR
LG
b I
Samples / Time
—_——— ek
10000 20000 3000

Samples / Time

Deltas are less than 1dB and the stability after warm-up is
not so bad for amateur radio applications.
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Observation

site

" TotalPower 7.0.0 BETA 13 July 2024 — ey
Location Beviglie
Latitude 43.0938 Longitude 12.5792
UTC time Sun Jul 14 09:30:28 2024

Local time Sun Jul 14 11:30:28 2024
Curent Time Zone Name ;- ora legale Surops ocgideniale (BST)

Main settings

3D Plots

=
Samplig rate Moving average filter length  Time stamp

0.3MSPS |50 | [cee -
Gain
£ > (44 dB
RTL-SDR Freguency
W < > |l 1300 | Mhz
LO converter frequency ( if present } [o | Mhz
System receiving_frequency 1300 Mhz
Device: Generic RTL2832U OEM
Check RTL- SDR. Manufacturer:

Product: RTL2Z

should not contain wild
/ characters

repository

3D plots directory

[ éﬁrio ~ 1
| [ Dropbox
#r CLOUD TotalPower

£ Perugia

[3c273 052721 1729.ttp
| 3c273 060122 1726, ttp
| 3c273_060122_1731.ttp |
| 3273 060122_1740 . ttp v |

User interface
zoom

Enter location Analyze R¥ chain performandes

Band explorer sky explorer 1

3D data analyzer

+ Save settings Check for updates Help

TotalPower 7.0.0

Main screen

RTL-SDR parameters

Operating modes

Rev. History Reset to default EXIT

Support functions

> The proper installation of the RTL-SDR is a prerequisite before
starting the program.

> RTL-SDR MUST be installed as interface 0.
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" TotalPower 7.0.0 BETA 13 July 2024 —

Location Beviglie
Latitude 43.0938 Longitude 12.5792
UTC time Sun Jul 14 09:30:28 2024

Local time  Sun Jul 14 11:30:28 2024
Current Time Zone Name ; ora legale Furops ocodentale (DST)

QL3MSPS  ~ | |50 bl Il 6 5 2
Gain
< > |44 dB

RTL-SDR Freguency

3D plots directory

Samplig rate Moving average filter length  Time stamp

“

Bl < > (B Mhz
LO converter frequency ( if present } D— Mhz
System receiving frequency 1300 Mhz
Device: Ge
Check RTL- SDR Manufacturer:
Product:

(S maro
[== Dropbox

£ Perugia
[3c273_052721_1729.t1p
| 3c273 De0122_1728.11p
| 3c273_060122_1731.t1p
| 3c273_060122_1740.tp

Enter location

Analyze RX chain performandces

Band explorer sky explorer
3D data analyzer
+ Save settings Check for updates Help

= Rev. History Reset to default EXIT

TotalPower 7.0.0

Main functions : Set location

" Form21

() Set observer location with sexagesimal notation ( DMS ) &

© Set observer location with QRA locator

(O Set observer location with decimal notation (D.DDD) =

Latitude (DMS ) <3
Longitude (DMS)

QRA Locator JN&3GCS2

Latitude (D.DDD) 43.0522

Longitude (D.DDD) 12.577:

Name of location Assisi-Beviglie
Reset Location DB Save data

Close and return to main screen

Calculated Latitude (DMS) 4
Calculated Longitude (DMS) 12

Assisi-Beviglie 43.0538 12.5752

= O X

43.0922 Calculated QRA Locator 1153GCA:

12.5772

Calculated Latitude (D.DDD) <3.0933

Calculated Longitude (D.DDD) 12.5792

Click on location to select

The SET LOCATION function allows to store the
coordinates of the observation sites in different formats.
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TotalPower 7.0.0

Main functions : Band Monitor in the time domain

Total Power plot = X
TotalPower 7.0.0 BETA 13 July 2024 - X Tt Parameters changed
2 1 L 1 ti 04 /2024 7:47:3
Location Beviglie oca ,me 12 2024 17:47:37 . »
Latitude 43.0938 Longitude 12.5792 Starttime 12/04/2024 1 10 s B Form22 X
UTC time Sun Jul 14 09:30:28 2024 Elapsed time 0 0] Eo
Localtime  SunJul 14 11:30:28 2024 Measure total power ( noise ) A
Current Time Zone Name : ora lepale Europa ocodentale (DST) i - = 2 i SaveRT (Real Time ) samples Cise
Show noise "up”  Show noise "down’ 33 Fas
Samplg rate  Moving average filter length  Time stamp
0.3M595 © r= Real time readings 8 23 E3* File saved in working directory as :
Gain Smoothed readings dB 324 F32
P » : o F*
3 t
8 3D piof 253 Eos
RTL-SDR Frequency Modify view 2% Eos
B« > B Mhz Real time trace 24 F24 LEGENDA
All traces
LO converter frequency ( i present ) |0 Mhz st ace 229 F22 RT = Real Time samples
203 E20 F = Frequency
Syst o frequency Mhz i
e ey Bopey Defauit Medum | Bg 18] Suspend function Fis G =Gain
Devio Modil !} 4 E
Device ymcoles i 8 MSPS = Mega Samples Per Second
- Reset Expand X scak 49 F1q
Chedk RTL- SOR Manufacturer: pand X scale 1 " ET = Elapsed time ( ( hhmmss )
124 F12
Product Zoom 0] Eio DT = Date represeted as ddmmyy and time represented as hhmmss
Reset Ymax = 4508 3 . " ,.
30 plots directory 89 2 Please note that the first element of saved file is coded as " 1000
~ Ymin = - 3 E
& ma e 58 63 6 where JOOOX is the number of samples saved
& Oropbox Plot speed o e
= 23 F2 A
) Per |
D)oo z stop 03 Fo
~ >
¥ 24 E-2
< ’ -4 F-4
> 1200 1300 1400 1500 1600
Entec ocascn Angifze RX chain performances
‘ Hose plot Band explorer sicy explorer
-
ESemn e unction alioOws 10 save a
+ Save setngs Chedk for updates Help
] u ]
e samples acquired during the observation

session in .csv format so that more in-depth
off-line analyses can be carried out.
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FFTW ) and offers

TotalPower 7.0.0

Main functions : Band explorer in the frequency domain

The “BAND EXPLORER" mode works in the frequency domain ( using
three different operating options :

Band width = 2.4 Mhz Band width = 2.4 Mhz i
100 Band
Hydrogen lne refereace frequency & 1420406 Hhz
60 Peak generated from
galaxy arms moving
toward us.
&
0 /
#
g ooy S és Blve sttt : moving loward us
" A\
T :
e .‘ s 420.3 Mz 1821.0 Mhz
. sits . h hz 3 th
Cursor postton e o | sl e
uuuuuuuuuuu position Fiter cutoff 10,04 s o  time - AxEorpost . Fiter cutoff Bin width stop
stap o, - T 00 wer  we . Youn = |25 @ n s
Peakhold | | Reset mec= [ooe v| [imeem e g Bn# R Ri=c iz o Reset
: 7 —— 58 [0 = akcal Soeed of Galaxy's sec enght ok ™
Close Folding Y |38 [93% B rrrieng B3 eak at iding T Lenght Peakat Cose
Real time mode Peak hold mode H-line mode ( folding )
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TotalPower 7.0.0

Main functions : Automatic 3D sky noise map

# Scan = »
>
> =
+ Enter object name |5un -
GO Azimuth fimits ( Min, Maxindeg.) o - |0 - NOISE MAP (dB)
Power 700 BE X
Elevation limits ( Min, Max in deg. ) o - e .

Location  Bevighe S5y _ . -
Lathude 430938  Longtude 125792 Antenna oscillation damping time (msec.) | 5o mg

UTCtime  SunJul 14 09:30:28 2024 Total Pawer plot = x

Run Parameters changed
local time  12/04/2024 . - 3D Plot
Start time 12/04/2024 = <

Hapsed time > 2 Azimuth

Heasure total power { » B
Show noise “up” Show noisdl down %
Realtime readings o | » ROTATORS POSITION

j(: = \ Scan start time
Smoothed readi o 32 -] Scan end time
<’I o plot ’ X i Elapsed time Current  Next
Hodify view

s » .
Azimuth 230.8
£ Agimuth  Elevation
P etk g a o Starting coordinates Elevation 55.0
Smoothed trace * 2 : :
= 2 Max noise coordinates Position: 1
Defout [ ® s FetButotu Delt: g
P = - Settings as Status : Idle
Reset Expand X scale 1 14
~ -
=i 11 LA IR -
R b | Jo4 s
Ymin = .58 6
Plot speed kS 7 * Boresight - -
= A th t
= Tk : : Zimu correction

allows spherical
arc length of the
travelled azimuth

1200 1300 1400 1500 1600

Save settngs Check for updates Help

Rev, Mstory Reset 10 defauit ear

tor - Registered to IONAA V1594
Setup Tracker RA/DEC GeoSats

G R e
znn‘. % -..Sﬂ QTH Locator H
| ...| to be independent
0¥ S | Hots | El=0

from elevation.

s a et BEnE

Az Local Time

TotalPower, working together with the program PstRotator, measures
and records automatically the noise of an area of the sky.
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Bevighe

40938 Longitude 125702 PR e
UTCtime  Sur Jul 14 15:16:46 204

Local time  Sun Jul 14 18:16:46 2024
Carent T e B - W g it o

] | o

Aoty R ch T ariaenion

QRB Presets

_ km _pank |7 |
- B0 QTH Locator _mooe | 8 |
—m | s |

e .5
= g G0 ‘ Beacon CT | 1w |
20®. \ %120 | _toa | Hog || BesconAM 1
o B0 o] @] — 112 |

. 180

ez o) = ©| B

EME Conference 2024, Trenton

5

e | == E)
Ead Sacied teace
e
Ontadt Hadar bl g 4
—
=
e | T
(=4 L)
=
- v bl Ymas s 8 o
o
o

TOTAL POWER Freq=1300Mhz, gan=44...

] +

S

5000 10000 15000 20000 25000

4PRS EME DS

DXCC
DX Local Tene: 2 I 0w

T& Sov Ml Order ol Mala e .o &0
15: Spaatly Islands 5 4

Monaco
386 Agalega & St Brandon
3BE Mauritus:

s ;

383 Rodiguesz Island .

30 Equatorial Guines v s

Call :
6010 OXCC o0

Mode Ry -
g 303303 @]

Enter object name |oon

At the end of the scan activate MANUAL mode and stop

GO Azimuth Bmits ( Min, Max indeg. ) (5 | |30 <
Elevation limits ( Min, Maxindeg.) 5 < s
e T Antenna osdillation damping time (msec.) |ﬁ
Azimuth | elevation steps (deg.) ‘5.0 deg,
System pointing accuracy (deg.) .1 deg
30 Plot Azimuth correction for non zero elevation o

TotalPower 7.0.0

Main functions : Automatic 3D sky noise map

NOISE MAP (dB)
Elevation

Azimuth

Scan start time
Scan end time
Elapsed time

Azimuth  Elevation
Close Starting coordinates
Max noise coordinates

i Deltas

Noise readings meter

A i
02 Y0 \0;\
% A “ Scale 1dB -
AL o il ¥

Noise "up"
-0.6 ) 0.6
b Noise "down”
-0.8 [ 0.8
L } Reset
L-1.0 1.0 |
Hide meter
Real time -00.04 dB Real time Min hold  -00.08 dB

Smoothed -00.01 dB Smoothed Min hold

Impedimentum pro occasione arripere

-00.03

ROTATORS POSITION
Current  Mext
Azimuth 1592

dB | Save settings
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TotalPower 7.0.0

Main functions : Automatic 3D sky noise map

po
TotalPower 3DPlot BETA 3.0.0 X u TotalPower 3DPlot - 28 September 2020 ok o *
- Eell Y| cubic spline ilerpoleted dela (=2 c: [winclows] > | | Cutie spline mlerpolaled date
= Ch =y
(= Users BBUSEFS
marig
(= Drophiox
% CLOUD TotalP
a 3C273_062721_17284p ~
0 1521t 3c273_060122_1726 ttp
Taurus_040221_1527 tp 3c273_Da0122_1741.9
3c273_060122_17404p
Taurus_040221_1532 tp
u Pl 3c273_060122_1747.00 Laa
aure_| - P Cassiopeia A _012122_1213tp
Taurus_040221_1542 ttp 1 gnus &_111720_1212.4t
Taurus_040221_1546 tp v
Tareeieal johlen i I T =
nus & Ay
Taurus_040221_1521.tp e = = 2 ! 3o
s lterm Walue Unit
SR T
\terf'v Walug Unit :E\::=s3§:§§,¢ > Object By 7 “:""‘ % Noise (
Object Taurus i 2 S , Start ime 111720 1221 O T
Sterttime 140221 _1521 s e b Saan Stoptime 111720 1225 .*"‘"‘::::::‘::‘s\\‘:? l2s
e vt IR S - Fetataet Ao
Step 5 deg epnn e Az start 7170 deg
Az start 110.00 deg. = e El start 46.30 deg
El start 5110 deg Az bax Noise 71.720 deg 20
AzMaxoise 11000 deg Eltdax Noise 4630 deg
El Meax Moise 51.10 deg. Max Noise 302 dB
Max Noise 252 db Min Moise 243 dB 70
Min Moise 212 dB Total Moise 058 dB
Total Noise 0.40 dB Frequency 1300 hhz Elevation (deg.) a0 azimuth (deg.)
Frequency 1300 Mhz Hevaton [deg)  © Azimuth (deg.) Gain ann dB
Giain 400 B o Sample rate 03 MSPS
Sarnple rate 03 MSPS I M e TR
: Paw data AutoScale Fieset Delete file
Fieset Delete file B TR Maise scan perfarmed without azimuth correction
Save Rawdata Close Moarse scan parformad without 82imulh Comeciion
e Scale X [ < > Angle X | < >
Scale Visible b= Colarseale [ >
@ ONofreme Scale = Angle X - ol — Owire Frame ~ Scale ¥ € > Angle ¥ | < > e =
Scale Yisible - o o
O Wira Frame Scaley = Angle Y = Zoof — Mesh visible @ Cube Faces Scale Z | € > (O ContourPlot
Meshvisible @ © Cubs Faces Scale 2 —
Cygnus A
Taurus A
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TotalPower 7.0.0

Main functions : Automatic 3D sky noise map

—
¥ TotzlPower 30Plot - 28 September 2020 - X
maivane JPat B
[S ¢ [windows] v B
Cubic sphine interpolaied data —rT
= Ch
= Users =
= mario @ User
(= Drophox
G CLOUD Totall
|Moon_032521_1912
] i
Moon_032621_1626 tp
Moon_041021_12854p
hoon_041021_1300 #p 3.5
Moon_041021_1313p =
Moon_041721_1905 tp
Moon_041821_1558tp A
[oan_n32621 182140 |
Noise {d5 ) 4 4
ftem Walue Unit
Object Moon e
Starttime 032621_1821 ted
Stoptime 032621_1824 ot hme
Step 5 deg D e
Az start 97.80 deg o
El start 26.60 deg Ag T
Az Max MNoise 47.80 deg "
ElMexNaise 2660 deg 959”
Mao Noise 318 dB Yoo J
Min Naise 273 B E 4 s e MenPicive
TotalNeise 046 B ® Me tixse
Frequency 1300 Mhz Flevation (deg.) tod Moy
Gain 400 dB
Sample rate 03 MSPS -
AutoScale
Reset Delste file
Save Raw data Close Noise scan pedormed sithow! acimulh correcten Aot
rw e otn
ScaleX < Angle X < +3
Scale visible & N Freme Color scale | < >
OWireFrams ~ Seale ¥ [ < Angls x Zoom < > e
- ek Vible
Mesh visible @ Cube Faces Scale Z | € O ContourPlot
Mah vatie
Moon

ahe ne
24 4
g

)

o
3
t
15 £
P
¥ ran
f
‘ ¥}
sotcak
“htafla
& rio ¥ s
e Foame
L] O Cuw Facs

b rpine antmopoiated dats

oa X - Arcie X e

ok -

Sun
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TotalPower 7.0.0

Main functions : Sky Explorer

= | The SKY EXPLORER
function uses a
B e L : 408 Mhz noise-

FRE 202209124 "sz gnus A based galaxy map

e NG s generated with a

4§ 3\ . = | tool of the Max-
b Planck Institute
and, in addition of
¥ R L automatic

pams _ : . T===_ | tracking of preset
' ) . [ objects, offers the

All sky 408 Mhz galaxy projection created with Max-Planck institute Survey tool

Mouse position tnesn TARGETS ~ Tracking target c I i C k'An d - PO i “ t

() Sun (_) Sagittarius A
) ) z -
Declination ~ -83.68 Azimuth 186.44 D f3con s ack Tapet CAP fl.l n Ct ion
(_) Cygnus A () 30273 . Azimuth |
Righ Ascension 01:17:55 Elevation -47.50 () Taurus A ) FRB 20220912A Declination
O Cassiopea A () FRB 20201124A Righ Ascension Elevation
Stop
Close Hide objetcs names PstRotator not in execution : TRACKING DISABLED
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New in TotalPower 7.0.0

TotalPower 7.0.0

Main functions : System evaluation

" RX Chain calculations

Calculate RX Chain performancies

RX chain main parameters

Dish diameter :75 ! m

Dish efficiency |69 | o

Line loss before LNA ilu.l i dB

LNA Noise figure [0.23 | dB

LNA gain !33 ! dB
Line loss after LNA 'rj dB
Receiver notse figure (4 | dB
iy |®
T spillover 1u— | K

Bandwidth (3000 |Hz

Frequency iri303 ] Mhz

== O -
Calculate expected noise from main cosmic radio sources

Calculated RX chain performandies

Wave length o323 m

Effective ant. aperture 13.5 m~2 |;
Dish area 1963 m* 2

Antenna gain 35.06 dBi [

HPBW z.22 deg i

System noise temp. 36.98 K i

System noise figure 0.52 dB i

G/T ratio 19.38 dB/K | i

Noise floor -138.68 dBm | i

Close

The SYSTEM EVALUATION
function derives the
fundamental parameters
of RX chain from the
input parameters
entered by the the user.
The small buttons i ,
when clicked, show the
equations and basic
information.
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TotalPower 7.0.0

Main functions : Noise prediction

New in TotalPower 7.0.0

" Moise prediction A= O x

+ | FREQUENCY 1303 Mhz

-
Download latest sun flow data and calculate sun noise Calculate Moise for other sources | T h e p red I Cted s u n

2024 Jul 10 ~ Y f t - i
Learmonth San Vito Sag Hil Penticton Penticton Palehua Penticton Best set = ac or “OIse Is
Mhz 0500 UTC 1200UTC 1700 UTC im0 uTc 2000 UTC 2300 UTC 2300 UTC —
245 78 74 -1 - -1 - -3 28 calculated WIth a
410 52 54 1 -1 1 1 -1 52 - - -
. ; : ;s s : s spline interpolation
1415 135 139 5 -1 1 1 -1 135
2695 192 190 -1 -1 -1 -1 -1 192 b d th I t t
2800 -1 -1 1 =1 1 1 -1 -1 ase on e a es
4995 211 279 ih -1 1 1 -1 211
3800 306 320 1 -1 1 1 -1 306 SOIar flux data
15400 568 533 -1 4 1 -1 1 568 w
downloaded from

Sun fMux data downloaded from : ftp://ftp.swpe.noaa.gov/pub/lists/radio/rad.txt -1_ stands for data not available )

Cassiopeia A Cygnus A Taurus A Sagittarius A  Virgo A 3C273 Moon Sun N OAA s u “
Flux (3y) 1947 1748 912 520 223 42 718 1287365
-
Noise Y-Factor (d8)  1.00 0.91 0.50 0.29 0.13 0.02 0.40 22.35 Observato ries ftp
Moon distance (Km) 402920 Mew Moon Full oan Hlaw Moon = t
. W . Site.
Moon age (days) 4.41 . B o O - Cloze
Moon estimated surface temperature (K} 238.3 O DS ~eeree 7 Dty wroeres 18 Dty ——omerees 21 DS = 29,5 Dlays
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New in TotalPower 7.0.0

TotalPower 7.0.0

Main functions : Noise prediction

O Days

== 7 Dhiays = 14 Days —-----21 Days - 29.5 Days

" Moise prediction A= O
+ | FREQUENCY 1303 Mhz
Download latest sun flow data and calculate sun noise Calculate Moise for other sources
2024 Jul 10 ~
Learmonth San Vito Sag Hil Penticton Penticton Palehua Penticton Best set

Mhz 0500 UTC 1200 UTC 1700 UTC 1700 uTC 2000 UTC 2300 UTC 2300 UTC

245 28 24 -1 -1 -1 -1 -1 28

410 52 54 1 -1 1 1 -1 52

a10 76 -1 1 -1 1 1 -1 Fis}

1415 135 139 5 -1 1 1 -1 135

2695 192 190 -1 -1 -1 -1 -1 192

2800 -1 -1 -1 =1 -1 =1; -1 -1

4995 211 279 ih -1 1 1 -1 211

3800 306 320 1 =1 1 1 -1 306

15400 568 588 1 -1 1 1 -1 568 ¥

Sun fux data downloaded from : ftp://ftp.swpacnoaa.gov/pul/lists/radio/rad. txt (-1 stands for data not available )
Cassiopeia A Cygnus A Taurus A Sagittarius A  Virgo A 3C273 Moon Sun
Flux (Jy) 1947 1748 9132 520 223 432 718 1287365
Noise Y-Factor (dB) 1.00 0.91 0.50 0.29 0.13 0.02 0.40 22.35
Moon distance (Km) 402929 MNew Moon Full Moan Maw hoon
L] O o C
Moon age (days) 4.41 . B o O - Cloze
Moon estimated surface temperature (K} 238.3

The predicted Moon
Y-factor noise is
calculated with an
experimental
algorithm that takes
into account the
estimated
temperature of the
lunar surface with a
3-day lag factor on
the Moon’s age .
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TotalPower 7.0.0

Main functions : Noise prediction

New in TotalPower 7.0.0

Al

" Moise prediction A= O x
+ | FREQUENCY 1303 Mhz
Download latest sun flow data and calculate sun noise Calculate Moise for other sources | - -
The predicted Noise
2024 Jul 10 ~
Learmonth San Vito Sag Hil Penticton Penticton Palehua Penticton Best set Y f t f t h t h
Mhz 0500 UTC 1200UTC 1700 UTC im0 uTc 2000 UTC 2300 UTC 2300 UTC = ac o r o r e o e r
2 2t = . . - - = objects is derived
410 52 54 -1 -1 -1 -1 -1 52 j
a10 76 -1 1 -1 1 1 -1 Fis}
1415 135 139 5 -1 1 1 -1 135 from the
2695 192 190 -1 -1 -1 -1 -1 192 - -
200 F ¥ : S : : ;s ;s interpolation of the
4995 211 279 ih -1 1 1 -1 211 — O
8800 306 320 1 -1 1 1 1 306 data pUbI|Shed in the
15400 568 588 -1 -1 -1 -1 1 568 ¥

sun .ﬂux data downloaded from : ﬁp:,f/l‘_i!p.smnﬂaa.goufpubfﬁsfs/radm/raﬂtbct e -1_ stands for data not available ) p a p e rs re po rte d I n

Cassiopeia A Cygnus A Taurus A Sagittarius A  Virgo A 3C273 Moon Sun the visual ma“ual
u
Flux (Jy) 1947 1748 912 520 223 42 718 1287365
Noise Y-Factor (dB) 1.00 0.91 0.50 0.29 0.13 0.02 0.40 23.35
Moon distance (Km) 402929 MNew Moon Full Moan Maw hoon
L] O o C
Moon age (days) 4.41 . B o O - Cloze
Moon estimated surface temperature (K} 238.3 O DS ~eeree 7 Dty wroeres 18 Dty ——omerees 21 DS = 29,5 Dlays
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TotalPower 7.0.0

Future function : Noise Horizon

— O *
[ oqf 00.0 70
1 -76 dB
60
50 f
5 40 §
g
ELEVATION ﬁ - 8048
30

' 20
Azimuth limits ( Min, Maxin deg.) mo « 2700 + Phase in progress |M3pp,;qg
Elevation limits { Min, Max in deg.) 0.0 ~ 700 ~ Noise level dB 10 -82 dg
Antenna oscillation damping time (ms) 100 Scan start time | 10/07/2024 18:47:05 5 =
Azimuth [ elevation steps (deg) |10 ~ Scan end time |10/07/2024 19:48:24 50 100 150 200 250 300
Location [pefat | Elapsed time 00018 | Azimuth

Noise Horizon at my site @ 1300 Mhz

The NOISE HORIZON function, working together with
PstRotator, generates a "contour plot” that can be archived and
then executed regularly to monitor changes at the observation

site.
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TotalPower 7.0.0

What’s next

Few more functions / improvements are in plan:

v NOISE HORIZON with his own 3D analysis tool.
v'Linearization of frequency domain plots.
v'Visibility improvements to operate under the sun.

vIntroduce a new SDR : Air spy ... Adalm Pluto...
B200.... need to define.

. any input and request will be much appreciated !
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TotalPower 7.0.0

Grazie!

Thank you !
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