Jim, W5EST, presents, “630m/160m MYSTERIES IN AUG. 21 SOLAR ECLIPSE DECODES”:

“160m WSPR data are now compiled as part of my continuing project to assemble, analyze and interpret Aug. 21 solar eclipse WSPR spots.  Over forty 160m stations were active during the eclipse as indicated by completed paths. Your participation on any band mattered whether your station completed an eclipse path or not because the strength or weakness of MF RF eclipse enhancement has posed an important question.

Because of the eclipse activity, 160m ops were invited to peruse this summary post in what’s mostly a 630m blog.  Is your 160m TX or RX station listed in the eclipse data compilation?  You may request the 160m data from me by e-mailing mrsocion@aol.com. Please allow two weeks from your request for me to make a single response to all requestor e-mail addresses combined.

As you will recall, several days of blog posts have reported and discussed 630m and 2200m solar eclipse exploits and the dramatically skewed RF signal reflections that may have completed the paths.

Today’s illustrations now add a few of many representative 160m sky wave paths that were active during the eclipse.  Associated with possible 160m path reflection places, you can see times when the paths completed.

The western N. America illustration continues with 630m stations shown, and with a 160m  completion WA6MPG – af7zj & w0ay interpreted (in purple) by a probable skew path that nestled D-region crossings very close to totality at 1722z.  (Stations that played an RX role in the path have calls in lower case, while TX/RX or TX-only stations are listed upper case.)

As you know, the USA government is still completing pending work to finally approve 630m for USA hams. In the West Coast illustration you see Part 5 experimental 630m stations on the USA side, and 630m-ham-ok Canada with VE7BDQ-wd2xsh/20 completing a dramatically skewed (red) 630m path at 1700z.

On 630m, 35w WH2XXP-wh2xgp completed twice during the eclipse.  The later instance 1730z may have allowed a long-distance reflection over Idaho, while the earlier instance 1718z reflection could not reach its totality oval because of long distance requiring a ground reflection on the way.

As I see it, long distance reflections reflect more-nearly-horizontal RF rays at the steeply inclined electron contour surrounding totality. By contrast, short distance RF rays slant up to reflection points farther out from totality where the contour is less steeply inclined.   So the earlier 1718z XXP-xgp instance probably glanced off the large-sized egg-shaped contour that’s concentric with the 1718z totality position .  That’s where the contour surface is not too steep and the lateral skew is modest.

The eastern N. America illustration features even more numerous MF activities.   Together with BCB station paths at WSM650-swl/k9 and WLW700-w5est, the 630m paths involved WH2XXC-wi2xqu & ka1lm.  160m paths round out a picture at which the 630m path completions strongly hinted.  On 160m, even a casual glance at the paths shows an eastward preponderance of “late” path completions east of the Mississippi River.  (Contrasting colors help distinguish paths, and clusters of similar colors help relate paths to their completion times along the eclipse track.  Percentages of maximum partial eclipse are noted.)

West of the Mississippi, a singleton -28dB decode via 5w KE7A-n0nb provides a dramatic example of an “early” path completion at 1740z, more like behavior on the West Coast.  For reasons given in a recent post, the “leaning chimney” slant direction of the eclipse shadow down through the ionosphere may account for the difference between the West Coast and East Coast path timings.   http://njdtechnologies.net/090917/ 
Now I focus further on 630m/160m mysteries in the results.  On 630m, WG2XXM-w0air delivered an SNR sequence in the West that showed no eclipse enhancement, while similarly located 160m KE7A-n0nb had a way-early eclipse decode emerge out of nowhere.

WH2XXC-ka1lm in the Northeast delivered an 1846z 630m decode: It shouldn’t have happened given the greater-than-halfhop distance from totality to Vermont!

18:46   WH2XXC   0.475640   -24   0   FM18qi   +37   5.012   KA1LM   FN33kx   691   429  
160m in the Northeast showed several mysteriously strong sequences in confirmation of the 630m tip.  W8AC-n2nom path dramatically rose 14 dB during the eclipse, with their enhancement lasting until 1902z when totality had departed to the Atlantic Ocean!


As an explanation, bulk transport eastward for ionization at D-region and E-region is not expected because the sun would re-ionize D and E regions on the way even if such transport did occur. Moreover, literature referenced in the Sept. 6-7 blogs indicates bulk transport is not a significant process in eclipsed D and E regions.  No significantly long D-region time constant of ionization decay or delay in re-ionization was apparent in West Coast results, which suggests such delay was not a big factor in the Northeast either.

Meanwhile, 20 watt KM1W-k4rcg, eastern MA to northern VA, delivered a sequence that lacked an eclipse enhancement.
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160m ops along the eclipse track itself were trading WSPR decodes one way and the other along it.  But whether instances of full 180° back-bounce occurred—a SE ray going back NW or a NW ray going back SE along the track—that’s a debatable question.

In the midst of all this bafflement, I’ll simply close with a couple of items that went on as one might have expected. Across the eclipse track, paths between Texas/Arkansas and the upper Midwest/Great Lakes were moderately time-symmetrical.  That makes sense since they represented a halfway place between West-early and East-late path dynamics.

TU & GL on your favorite MF band this season!”

