11 Feb 2017 Solar Burst
Dave Typinski AJ4CO (29.837N, 82.621W)
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Dave Typinski AJ4CO Using the 8 element TFD array and DPS.  Peak of the solar burst was about 1150 kK, equal in both polarizations.  The sun was located about 3 dB down on the 8 element TFD array beam. 
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AJ4CO Jove array thru the R8500 &10.7 MHz Jove rcvr.  12’ ant height, no phasing (zenith steering) and no reflector wires.  Just about 600 kK peak.  Sun was close to 45 degree elevation angle in Fla and near transit so was about 5dB down (gain 2.8 dBi) on the zenith steered Jove antenna pattern (see pattern below for a 10 ft high zenith steered Jove dual dipole).  Wes’s Jove dual dipole (next page) which was steered south (and hence aimed much closer to the sun) showed a slightly weaker 550 kK peak.
[image: image4.png]Figure 3.6, The dual dipole array produces a narrower beam with more gain than a single dipole. The half-
power (-3dB) bearmw idth (the enclosed angle between the red lines) is about 60° and the gain is 7.8 dBi



 
Wes Greenman LGM Radio Alachua (29.801N, 82.459W)
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Wes Greenman LGM Alachua.  Blue channel is his 4 element TFD array with peak RCP antenna temp of about 850 kK.  The red channel is the 20.1 MHz Jove dual dipole showing a peak temp of about 550 kK. (1.9 dB weaker than the TFD)
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LGM  elevation plot of his 12’ high  Jove dual dipole array with a 100 degree phasing cable.  Antenna gain in direction of Sun (at 45 deg elevation) is about 8.2 dB
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LGM, 4 dipole square 20.1 MHz Polarimeter  676 kK both polarizations

Jim Brown HNRAO (40.673N, 80.438W)
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Jim Brown HNRAO shows a peak at 820 kK using his dual dipole Jove array.
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HNRAO Jove dual dipole antenna with 100 deg phasing cable.  Sun was near transit at 35 deg elevation angle where antenna gain is down about 2 dB from 8.65 dBi = 6.65 dBi
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Jim Brown HNRAO also received the solar burst on his experimental DDRR antenna (blue trace).  The solar burst rose above the Jove antenna background temp of 76 kK to a peak of 820 kK (an increase of 10.3 dB). The burst rose above the DDRR background temp of 130 kK to a peak of 160 kK (0.9 dB).

Tom Ashcraft Heliotown (35.50N, 105.89W)
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John Cox (South Carolina)
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John Cox in South Carolina using a 4 dipole square polarimeter array shows around 500kK in one polarization and 240kK in the other.
Chuck Higgins MTSU (35.8N, 86.4 W)
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Shing  GSFC  Stereo-A and Wind
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Apparently the solar burst received by most SUG stations was also observed by the Stereo-A spacecraft (https://stereo.gsfc.nasa.gov/ )currently positioned “behind” the sun as seen at the top right of this image.  Interesting that the burst was apparently emitted over a wide angle – making it visible to both Stereo and the SUG earthdwellers.
Shing noticed that there appears to be a significant time shift between when the burst was received at AJ4CO and in Heliotown, with the burst appearing to arriving in NM several seconds earlier than in Fla.  The Heliotown computer clock may have been off slightly but Tom Ashcraft estimates no more than 1.5 seconds.  Furthermore the burst at AJ4CO appears to drift from low to high frequency, which is not the normal direction.
It is important to realize that the 8 element TFD was in use at AJ4CO and a 4 element TFD at Heliotown.  The sun was near transit at AJ4CO but well to the east of transit for Heliotown.  It is possible, and worth analyzing to determine if the antenna gains and beamshapes which are both frequency dependent could have modulated the apparent shape of the burst to produce the unexplained results.
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Summary of Antenna Temperatures
	Station
	Configuration
	Gain
	Peak Temp
	Pol

	AJ4CO
	Zenith aimed Jove dual dipole
	2.8 dBi
	600 kK
	Lin

	AJ4CO
	8 element TFD
	
	1150 kK
	Circ

	LGM
	Jove dual dipole 100 deg S phasing
	8.2 dBi
	550 kK
	Lin

	LGM
	square four dipole polarimeter
	
	676 kK
	Circ

	LGM 
	4 element TFD
	
	
	

	HNRAO
	Jove dual dipole 105 deg S phasing
	6.6 dBi
	820 kK
	Lin

	Cox
	square four dipole polarimeter
	
	500/240 kK
	Circ


In the table above we see peak solar burst temperatures from AJ4CO, LGM, and HNRAO measured with Jove dual dipole antennas.   The sun was approximately at transit for each station.  For Wes and Dave the sun was at an elevation angle of about 45 degrees, for HNRAO it was at 35 degrees.  Wes provided an EZNEC antenna pattern for a Jove dual dipole with a 100 deg phasing cable suitable for use with LGM and HNRAO.  The antenna pattern for the AJ4CO zenith steered Jove dual dipole was obtained from the Jove antenna manual.   Using these antenna patterns it is possible to estimate the antenna gain in the direction of the sun. That number is seen in the table below (Antenna Gain S).  In order to compare solar burst peak temperatures at each station (given their different antenna gains) I normalized the measured temperatures to what would have been if received with a unity gain isotropic antenna.  These “Isotropic” temperatures vary from 83kK to 315 kK, a spread of 5.8 dB, with an average temp of 192 kK
Measured temperature referenced to what would have been received with an isotropic antenna
	Station
	Antenna Gain (S)
	Ratio
	Temp meas
	Isotropic Temp
	dB above or below

average of 192 kK

	AJ4CO
	2.8dBi
	1.9
	600 kK
	315 kK
	+2.14

	LGM
	8.2
	6.6
	550 kK
	83 kK
	-3.6

	HNRAO
	6.6 dBi
	4.6
	820 kK
	179 kK
	-0.3


Flagg,  Feb 2017
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