Radio Astronomy
Observing the Sun
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Sun Radio Emissions
June 13, 2014: 17.5 MHz to 28.5 MHz

0033 UT: Type V/2 & TII/3 Radio Burst
1521 UT: Type ITI/2 Radio Burst
1815 UT: Type ITI/2 Radio Burst
2014 UT: Type ITI/2 Radio Burst

2057 UT: Radio Burst
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Sun Type V/2 & ITI/3 Radio Burst

June 13, 2014, 0033 UT

@ (Observed with
@ Tektronix MDO4104-6 spectrum analyzer

@ RFSpace SDR-IQ receiver
@ RTL-SDR receiver (~$20)
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NOAA Solar Event Report

June 13, 2014, 0033 UT

gt:Product: 20140613events.txt
:Created: 2014 Jun 14 1802 OT
Date: 2014 06 13

Frepared by the U.5. Dept. of Commerce, NOAL, 3Space Weather Prediction Center
Please send comments and suggestions to SWPC.Webmasterfnoaa.gov
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NOAA Solar Event Report
Observatory & Quality Codes

Clhs — The reporting cbservatory.
CUL — Culgoora, Australia
HOL - Holloman AFBE, NM, USA LE&A — Learmonth, Zustralia
BAT, — Palahua, HI, U3A EAM — Ramey AFE, PR, USA

SAG - Sagamore Hill, MA, USh SVI - San Vito, Italy

o — Quality
For radio bursts at fixed and sweep frequencie=s, and for storms, this
shows the quality of the data

C = Corrected report

G = Good

U = Uncertain
For optical flares, this shows the quality of cbserving conditions,
from 1 to 5, where: 1 = wvery poor and 5 = excellent

X-ray event=z and SXI flare have a gquality of 5 (meaning excellent).
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Culgoora Observatory, AU

http://www.ips.gov.au/Solar

Q IPS - Solar = ervational Astronomy
Australian Governm ent . . Click here for 24 June Brisbane
Radio and Space Weather Services HF Radio Propagation Course
Bureau of Meteorology registration form

Home | Space Weather | Satellite | Geophysical | Solar | HF Systems | Producks and Sarvices | Educational | World Data Centre

Culgeora Spectreqraph (18— 1800MHZ)
Pericd: 12—06—2014 20:00:03UT to 12-06-2014 07:59:53UT
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NOAA Solar Event Report

rezzgmeazan:
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Type Codes

report, =see http://www.swpc.noaa.gov/info/glossary.html

= Bright surge on the limb
= Filament disappearance

Eruptive prominence on the limb
Filament

Optical flare observed in H—-alpha
Forbush decrease (cosmic ray decrease)})
Ground—-level event (cosmic ray increase)
Loop prominence system

Polar cap absorption

Fixed-frequency radio burst

Radio Noise Storm

Sweep—frequency radio burst

Spray

S¥I ¥X-ray flare from GOES Sclar X-ray Imager (SXI)

= ¥-ray event from SWPC's Primary or Secondary GOES spacecraft
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NOAA Solar Event Report
Sweep-Frequency Radio Burst (RSP) Codes

ESF:
Type/Inten=sity

Type II: Slow drift burst

Type III: Fast drift burst

Type IV: Broadband smooth continuum burst

Type V: Brief continuum burst, generally associated with Type III bur=sts

Type VI: Series of Type III bursts over a period of 10 minutes or more,
with no period longer than 30 minutes without activity

Type VII: Serie=s of Type III and Type V bursts over a period of 10 minutes
or more, with no period longer than 30 minutes without activity

Type CTM: Broadband, long—lived, dekametric continuum

Intensity 1= a relative scale 1=Minor, 2=Significant, 3=Major



Sun Location with Respect to Camas, WA
June 13, 2014, 0033 UT

B8 rointer - Alt: 1.8 Az 348,

T MR DD
GMT Date: 2014106113

GMT Time:00:33:00

Flot Starz _mag
Jup Track
Sun Track

Girid
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1 File
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Define Ant
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6 Spectrogram

Tektronix MD0O4104-
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Tektronix MDO4104-6 Spectrogram
June 13, 2014, 0032 UT
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Tektronix MDO4104-6 Spectrogram
June 13, 2014, 0033 UT
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RFSpace SDR-IQ Receiver
June 13, 2014, 0033 UT




MOBILE**

RTL-SDR Receiver

United States Frequency Allocations

™ SDR# v1.0.0.1193 - IQ Imbalance: Gain = 1.010 Phase = 0.688°

27.970.000

28,080kHz 28,200kHz 28,320kHz 28,440kHz

-

28,560kHz

27,720kHz

27,360kHz 27, 480kHz 27,840kHz 27,960kHz

27,600kHz

AMATEUR SATELLITE

LAND MOBILE




RTL-SDR Receiver
June 13, 2014, 0033 UT

27.970.000

S SDR# v1.0.0.1193 - IQ Imbalance: Gain = 1.010 Phase = 0.688°

27 360kHz 27 480kHz 27 600kHz 27 720kHz 27 840kHz 27 960kHz 28,080kHz 28,200kHz 28,320kHz 28,440kHz 28 560kHz

Audio

AGC

FFT Display
Frequency Manager
Recording (Plugin)
Digital Noise Reduch

Moise Blanker (Plugn

2014-06-13




RTL-SDR Receiver
June 13, 2014, 0033 UT

27.970.000

S SDR# v1.0.0.1193 - IQ Imbalance: Gain = 0.995 Phase = -1.089

27,480kHz 27,600kHz 27,720kHz 27,840kHz 27,960kHz 28,080kHz 28,200kHz 28,320kHz 28,440kHz

Frequency Manager (Plugin)
Recording (Plugin)

Digital Noise Reduction (Plugin)
Noise Blanker (Plugin)

TP Client)




Sun Type ITI/2 Radio Burst
June 13, 2014, 1521 UT

@ (QObserved with

@ Tektronix MDO4104-6 spectrum analyzer
@ Tcom IC-R75 radio receiver

@ RFSpace SDR-IQ receiver
@ RTL-SDR receiver \




NOAA Solar Event Report
June 13, 2014, 1521 UT

gt :Product: 20140613events.t=xrt

:Created: 2014 Jun 14 18202 OUT

:Date: 2014 06 13

¥ Prepared by the U.S. Dept. of Commerce, NOAA, Space Weather Prediction Center
¥ Please =end comments and suggestions to SWPC.Webmaster@noaa.gov
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f Updated every 30 minutes.
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Sun Location

June 13, 2014, 1521 UT

. Pointer - Off Map

Single E ast-wWest Dipole 10 feet up.

VYT MR DD
GMT Date: 201410613

GMT Time:15:21:00

Plat 5
Jup T

<1 71 71

Sun Track

Girid

1 =l A

Load Ant

Define Ant




Tektronix MDO4104-6 Spectrogram
June 13, 2014, 1521 UT
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Tcom IC-R7H5 Receiver
TJune 13, 2014, 1521 UT




FSpace SDR-IQ Receiver
June 13, 2014, 1521 UT
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RFSpace SDR-IQ Receiver
June 13, 2014, 1521 UT
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RTL-SDR Receiver
| June 13, 2014, 1521 UT
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Sun Type ITI/2 Radio Burst
June 13, 2014, 1815 UT

@ (QObserved with

@ Tektronix MDO4104-6 spectrum analyzer
@ Tcom IC-R75 radio receiver

@ RFSpace SDR-IQ receiver
@ RTL-SDR receiver \




NOAA Solar Event Report
June 13,2014, 1815 UT

gt:Product: 20140613events.txt
:Created: 2014 Jun 14 1802 OUT

Date: 2014 06 13
Frepared by the U.3. Dept. of Commerce, NOARZ, Space Weather Prediction Center
Please send comments and suggestions to SWPC.Webmaster@noaa.gov

Updated every 30 minutes.
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Sun Location

June 13, 2014, 1815 UT

. Pointer - Off Map

Single E ast-wWest Dipole 10 feet up.

VYT MR DD
GMT Date: 201410613

GMT Time:15:15:00

Plat 5
Jup T

<1 71 71

Sun Track

Girid

1 =l A

Load Ant

Define Ant




Tektronix MDO4104-6 Spectrogram
June 13, 2014, 1815 UT
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Tcom IC-R7H5 Receiver
TJune 13, 2014, 1815 UT

Wave Admin  Window Help
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RFSpace SDR-IQ Receiver
une 13, 2014, 1815 UT

£




S SDR# v1.0.0.1193 - IQ Imbalance: Gain = 1.006 Phase = 1.031°
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Sun Type ITI/2 Radio Burst
June 13, 2014, 2014 UT

@ (Observed with
@ Tektronix MDO4104-6 spectrum analyzer
@ Tcom IC-R75 radio receiver
@ RFSpace SDR-IQ receiver
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NOAA Solar Event Report
June 13, 2014, 2014 UT

gt:Product: 20140613events.txt

:Created: 2014 Jun 14 1802 UT

Date: 2014 0O& 13
Prepared by the U.S. Dept. of Commerce, NOAL, Space Weather Prediction Center
Flease send comments and suggestions to SWPC.Webmaster@noas.govw
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Sun Location

June 13, 2014, 2014 UT

. Pointer - Off Map

Single E ast-wWest Dipole 10 feet up.

VYT MR DD
GMT Date: 201410613

GMT Time:20:14:00

Plat 5
Jup T

<1 71 71

Sun Track

Girid

1 =l A

Load Ant

Define Ant




Tektronix MDO4104-6 Spectrogram
June 13, 2014, 2014 UT

Auto

@ -5E5.0 dBEm

- -60.0

- -65.0

- -70.0

- -75.0

M

17.5MH=

(@ Ref: —25.0 dBm  Scale: 5.00 dB/div J(CF: 20.7500000MHz ][Span: 6.50000MHz Free Run
" RBW: 1.00kHz
N

WAIONY, Tektronix MDO4104-6, Min—Circuits ZFL-500—LN_BNC+ & two BEP-21.4+, 20.1 MHz E=W Dipole
L AT T O k. N N e T NESC T, TR T RO 7 i A a



Tcom IC-R7H5 Receiver
June 13, 2014, 2014 UT

26,5 Stand Alone File: UT140613163403.5pd
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RFSpace SDR-IQ Receiver
June 13, 2014, 2014 UT
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Sun Type Radio Burst
June 13, 2057, 2057 UT

@ (Observed with
@ Tektronix MDO4104-6 spectrum analyzer

@ Tcom IC-R75 radio receiver
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NOAA Solar Event Report
June 13, 2014, 2057 UT

gt:Product: 20140&613events.t=xt

:Created: 2014 Jun 14 1302 UT

:Date: 2014 06 13

¥ Prepared by the U.3. Dept. of Commerce, NORAZ, Space Weather Prediction Center
¥ Please =end comments and suggestions to SWPC.Webmaster@noaa.gov

s

f Missing data: ////

f Updated every 30 minutes.

id Edited Fvents for 2014 Jun 13
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Sun Location

June 13, 2014, 2057 UT

. Pointer - Off Map

Single East*w'est Dipole 10 fest up.

YT MM DD
GMT Date: 2014706113

GMT Time:20:57:000
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Tektronix MDO4104-6 Spectrogram
June 13, 2014, 2057 UT
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Tcom IC-R7H Receiver

June 13, 2014, 2057 UT
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Antennas

@ Tektronix MDO4104-6 spectrum analyzer

@ Radiowavz 15-DP11 15M dipole antenna with 1:1 Balum

@ Tcom IC-R75 radio receiver

@ Radiowavz 15-DP11 15M dipole antenna with 1:1 Balum

@ RFSpace SDR-IQ receiver

@ Radiowavz 15-DP11 15M dipole antenna with 1:1 Balum

@ RTL-SDR receiver
@ Scanner Ant-Base 30-1300 Mhz by Antennacraft



Signal Conditioning

@ Tektronix MDO4104-6 spectrum analyzer
@ Mini-Circuits 21.4 MHz band pass filter 19.2 to 23.6 MHz

@ Mini-Circuits ZFL-500LN+ Coaxial Low Noise Amplifier
minimum 24 db gain, noise figure 2.9 dB typical, 0.1 to 500
MHz, flatness +/-0.5 dB total range

@ Mini-Circuits 21.4 MHz band pass filter 19.2 to 23.6 MHz




Signal Conditioning

@ Tcom IC-R75 radio receiver
@ MFJ Enterprises MFJ-1040C Preselector

@ RFSpace SDR-IQ receiver
@ MFJ Enterprises MFJ-1040C Preselector

@ RTL-SDR receiver
@ MFJ Enterprises MFJ-1040C Preselector
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Laptop Computers

@ Tektronix MDO4104-6 spectrum analyzer &
Icom IC-R75 radio receiver
@ HP G70 Notebook PC, 32-bit
@ Pentium Dual Core CPU, T4200 @ 2 GHz, 3 GB RAM
@ Microsoft Windows Vista Home Premium, SP 2

@ RFSpace SDR-IQ receiver
@ HP Pavilion dv7 Notebook PC, 64-bit
@ Intel Core™ i7-2630QM CPU @ 2 GHz, 8 GB RAM
@ Windows 7 Home Premium SP1

@ RTL-SDR receiver

@ HP 670 Notebook PC, 32-bit

@ Pentium Dual Core CPU, T4200 @ 2 GHz, 3 GB RAM
B Mugrosof‘r Wmdows Vista Home Premium, SP 2~

e . 3 "X
N - e PN\ : -~ " "

. R . - -~ - - " B - ’ o
» ~ . - e - o
L O N Pt S e As
. - «~ S P N » b r -

Q-

)
Lo v‘-. \
- (J o
€ -:‘;2:'
p - A
£



Software
@ Tektronix MDO4104-6 spectrum analyzer LAN

@ Python 2.7.6 script taking screen captures every 12 seconds

@ Set the spectrum analyzer time every 4 hours

@ Tcom IC-R75 radio receiver Audio Out

@ Radio-Sky Radio-SkyPipe II strip chart recorder
@ RFSpace SDR-IQ receiver USB

@ SpectraVue V3.28 software

@ RTL-SDR receiver USB
@ SDR# V1.0.0.1193

@ Python 2.7.6 script taking screen.captures
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Keeping Time Between Instruments
http://www.gsl.net/dl4yhf/rsNTP/rsNTP.htm

ey rsNTP (Ridiculously Simple NTP Client) = O
~| 2014-06-21 04:16:37.3

[v zunchronize periodically

Server |time-|:|.nist.g|:w

2014-06-21 02:12:12.58 (UTLC) Program started

2014-06-21 02:12:13.83 : Clock adjusted by 0.027268
2014-06-21 02:45:02.593 Clock adjusted by 0.030511
2014-06-21 03:18:33.26 Clock adjusted by 0.041704
2014-06-21 03:51:56.95 Clock adjusted by 0.043588

PC » TNOGTZTO0E (C:) » rsMNTP

MName Date modified Type

BPR. File
CPP File
Application
RES File

14 6:16 AM

_MtpClient.bpr
._MtpClient.cpp 14 B 16 AM
_MNtpClient.exe 14 B:16 AM

2014 616 AM

2014 616 AM

._NtpClient.res
_MtpClientUl.cpp CPP File
._MtpClientU1.dfm DFM File
_NtpClientU1.h - 2014 £:16 Al H File
_rsMTP.htm HTML Document

14 6:16 AM

@ Synchronize

wy Homegrou
group
H David Haworth

/M This PC
® David Haworth (x
' davidahaworth@
m Desktop
*| Documents

& Downloads

18 items

._rsMTP.png
| NtpClient.bpr
| MtpClient.cpp

B ntpclient.exe

|| MtpClient.res

| NtpClientUl.cpp
| NtpClientUT.dfm
| MtpClientU1.h

= | rsNTP.htm

* rsNTP.png
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rfanView PMG File
EPR File

CPP File
Application

RES File

CPP File

DFM File

H File

HTML Document

rfanView PMNG File




Radio Jove Data Archive

http://radiojove.gsfc.nasa.gov/data_analysis/

- O x
eo @ nitp://radiojove.gsfnasagov/da O ~ © || @ NASA's Radio JOVE Project... = L]
=2 http://radiojove.org/cg O ~ & = Radio JOVE Archive Calendar
. . Radio JOVE Archive Calendar
National Aeronautics + NASA Porial

o - Radio JOVE Homepage Return to Welcome Page
and Space Administration + Goddard Ha — dleoads - =elumlo Selcome “ade
Return to Current Year & Month

+ JOINING IN + RADIO TELESCOPE | + SOFTWARE < previous month [-Month—  w|[-Year— V| next month >

June 2014
Sunday || Monday| Tuesday||Wednesday| Thursday|| Friday |Saturday
. . ' | 3 atn = -
volar&airlaneta 1 |2 3 £ |5 6 |
. ~i f:} p eluglt&r

& 10 1 12 13 |4

FSun eJuQiter

+ HELP / HOW-TO + EDUCATION
17 19 20 21

Data & Analysis

27 28

The Project's Data Analysi

- observation reports, and
Radio JOVE pars. B
H = http://radiojove.org/cgi-bin/rjdisplay.pl ~C & Radio JOVE Data Archive Di...
Data & Analysis The links at the left will

Hands-on Tutorial techniques. y @ D l 0 Radio JO\[.;_E Dlata Archive
S i isplay
Sample Data MULTIPLE AN O v e

FROM 418 adio 1OVE homepaae Return to Welcome Page Return to Calendar Page

Comparison Data

charkes Debome 88 |Data Products Key
mage File Available

E,Skypipe File Available

Text File Available

RJ Data Archive

Related Information:

John SamoucerS

E;@Sound File Available

+ Useful Software

FIRST_NAME|LAST_NAME| SCHOOL/OBS ||START_DATE|START_TIME||STOP_DATE||STOP_TIME||OBJECT||STORM_TYPE

Type 111/2
burst

David Haworth WAQONY Radio |l1c/150014  |2014 06/13/2014 |[2017 Sun
Observatory

WASONY Radio

Observatory

Type III/2

06/13/2014 1815 06/13/2014 ||1819 Sun burst

David Haworth

g i O D e

EHAARR
i

[Type II1/2
burst
Type /2 &
111/3

David Haworth WAQONY Radio |0 /100014 1501 06/13/2014 (1524 Sun
Observatory

Z
i

213

WCCRD

David Haworth WAQONY Radio || 1c/15/5014 0033 06/13/2014 |[0036 Sun
observatory




More Details at

http://www.stargazing.net/david/radio/
GO Tt stargazing.net/david/radio/in Radio Astronemy

“=<PREVIOUS - HOME - CONTENTS - NEXT=>

Frice]

Radio Astronomy

4
N |

Jupiter Radio Emissions Sun Radio Emissions Radio Equipment & Techniques

= January 31, 2014, 0715 UT Sun Type III/3 Radio Burst January 28, 2014, 1525 UT Radio Astronomy Units Conversion
Sun Type V/2 Radio Burst February 8, 2014, 1852 UT Tektronix MDO4104-6 Signal
Sun Type III Radio Burst April 30, 2014, 2339 UT Conditioning for Jupiter Radio
Sun Type III Radio Burst May 10, 2014, 1600 UT Emissions
Sun Type V Radio Burst May 10, 2014, 1753 UT Tektronix MDO4104-6 Setup for
Sun Type II1 Radio Burst May 11, 2014, 2237 UT Jupiter Radio Emissions
Sun Type V/2 & [II/3 Radio Burst June 13, 2014, 0033 UT Tektronix MDO4104-6 Spectrogram
Sun Type I11/2 Radio Burst June 13, 2014, 1521 UT Itty Bitty Radio Telescope
Sun Type I11/2 Radio Burst June 13, 2014, 1815 UT Receivers for Radio Telescopes
Sun Type III/2 Radio Burst June 13, 2014, 2014 UT
Sun Radio Burst June 13, 2014, 2057 UT

SID: Sudden Ionospheric Disturbance

April 25, 2014, 0017 UT
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