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Are the Low Bands Good Only at Solar Minimum?
DXing on the low bands (160m, 80m, and 40m) has the reputation of being good only at
VRODUPLQLPXP ZKLFKLVZKHUHZH¶UHKHDGHG 7KLVPRQWK¶VFROXPQchallenges this ageold axiom. What brought this on was an e-mail I received from Larry, N8KU. He
believes his DXing on the low bands through nearly three solar cycles indicates that solar
PLQLPXPLVQ¶WWKHRQO\JRRGWLPH7RDQVZHUWKLVTXHVWLRQZH¶OOORok at absorption and
geomagnetic field activity, and then compare these results to some actual log data.
7RNHHSWKLVIURPWXUQLQJLQWRDERRNZH¶OOUHVWULFWRXUDQDO\VLVWRP- which should
be the worse case scenario for the three low bands. AdditionDOO\ZH¶OORQO\FRQVLGHU
QLJKWWLPHRSHUDWLQJ/HW¶VVWDUWZLWKDORRNDWDEVRUSWLRQ IURP3URSODE3UR RQP
over a simple one-hop path in the Midwest. A one-hop path is the basic building block.
Absorption vs Sunspot Number on 160m
NPSDWK:WR:QLJKWWLPH
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Figure 1 Absorption on 160m
Figure 1 shows that the absorption per hop during the night essentially stays constant
versus sunspot number - at around 9dB during the winter and at around 12dB during the
summer. Does absorption staying constant make sense? Yes, it does, because the residual
nighttime ionization that results in absorption (in conjunction with the electron-neutral
collision frequency) does not come from radiation directly from the Sun. The residual
nighttime ionization comes from very feeble sources - ultraviolet radiation in starlight,
galactic cosmic rays, and solar radiation scattered by the geocorona. Since the residual
nighttime ionization is for all intents and purposes independent of solar activity, one
would expect absorption at night to be pretty much constant over a solar cycle.
Based on absorption being constant, we could stop here and claim that nighttime
propagation on 160m is the same regardless of where we are in a solar cycle (with the

caveat that it should be somewhat better in winter than summer due to less absorption).
But we need to bring one more issue into the picture. This issue is geomagnetic field
activity - and how it impacts propagation over paths that go through the high latitudes.
7RORRNDWJHRPDJQHWLFILHOGDFWLYLW\ZH¶OOUHYLHZP\VWXG\ from the January 1998
LVVXHRI7KH/RZ%DQG0RQLWRU RI,935.¶V462VRQPZLWK1RUWK$PHULFD
during December 1995. Figure 2 shows the paths from IV3PRK to North America.

$WD.LQGH[RI,935.¶VSDWKWRWKH(DVW&RDVWPLVVHVWKHDXURUDORYDO. The path to
the Midwest just grazes the equatorward edge of the auroral oval. The path to the West
Coast goes through the auroral oval twice and across the polar cap. From this figure, one
ZRXOGH[SHFWSURSDJDWLRQWREHµHDVLHVW¶WRWKH(DVW&RDVWDQGµWRXJKHVW¶WRWKH:HVW
Coast. Table I summarizes the results of this study.
path from IV3PRK to
# of QSOs
result
North America East Coast
106
92% of QSOs at K < 3
North America Midwest
67
96% of QSOs at K < 3
North America West Coast
26
100% of QSOs at K < 2
7DEOH,5HVXOWVRI,935.¶VP462VWR1RUWK$PHULFD
Indeed, the results indicate that a quiet geomagnetic field is a big plus for high latitude
PSURSDJDWLRQ,QIDFWLWORRNVOLNHLW¶VDµPXVW¶RQPIRUSDWKVDFURVVWKHSRODU
cap. An interesting side note from this study was the many nights with a low K index but
no QSOs ±WKLVLQGLFDWHGWKDWJHRPDJQHWLFILHOGDFWLYLW\ZDVQ¶WWKHRQO\YDULDEOHWKDW
determined if high latitude 160m propagation was good or not.
The next question to ask is ³ZKHQLVWKHJHRPDJQHWLFILHOGWKHTXLHWHVW"´:HFDQVHHWKLV
in a plot of the number of days in the month when the planetary Ap index is less than or

equal to 7 (signifying a quiet day) versus the smoothed sunspot number. Figure 3 shows
this data from the decline of Cycle 21 through the peak of Cycle 23.
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Figure 3 Ap vs Smoothed Sunspot Number
The heavy black line is the smoothed sunspot number. The thin spiky line is the monthly
Ap data, to which a trend line has been added WREHWWHUVHHZKDW¶VJRLQJRQ7KHWUHQG
line says that the quietest period of a solar cycle is a couple years after solar minimum
(when the trend line maximizes). Likewise, the most disturbed period of a solar cycle is
during the initial decline of a solar cycle after its peak (when the trend line minimizes ±
DQGWKHSHULRGZH¶UHMXVWVWDUWLQJWRFRPHRXWRI 
From our look at absorption and the impact of geomagnetic field activity, we can make
two conclusions:
$EVRUSWLRQLVQ¶WDELJLVVXHRYHUWKHFRurse of a solar cycle.
2. Paths that go across high latitudes are best around solar minimum.
&RQFOXVLRQQXPEHULVVXSSRUWHGE\WKH462V,¶YHKDGRYHUORZDQGPLGODWLWXGHSDWKV
on 160m when the smoothed sunspot number was above 100 during this solar cycle (from
September 1999 through July 2002). These QSOs, involving distances approaching and
exceeding 10,000km, included FO/Australs, 6W, FO/French Polynesia, 5U, ET, 3X, S9,
DQG/,JXHVV,FRXOGDOVRFRXQW675<±DOWKRXJK,GLGQ¶WZRUNWKHP,FHUWDLnly
heard them (see the November 2003 column about this DXpedition).
&RQFOXVLRQQXPEHULVWRXJKHUWRYDOLGDWHIURPWKH462V,¶YHPDGH5HJDUGOHVV,WKLQN
propagation over high latitude paths away from solar minimum is still possible - when the
geomagnetic field is sufficiently quiet - but it is simply much less likely around solar
maximum than around solar minimum. I worked some Europeans (a high latitude path for

PH GXULQJWKH6HSWHPEHUWKURXJK-XO\WLPHSHULRGEXWLW¶VQRWKLQJOLNHWKH
quantity of Europeans I worked around the last solar minimum (1995 through 1998).
:KDWWKLVFRPHVGRZQWRLVWKHIDFWWKDW,SHUVRQDOO\GRQ¶WKDYHHQRXJKGDWDWRVXSSRUW
conclusion number 2.
Fortunately there is a 160m DXer out there who has lots of data. I asked Tom, W8JI, for
his log data from the same period ± September 1999 through July 2002. Tom is about
900km south of me in the Atlanta area, and looking at a DXAID map shows that most of
his paths to the major ham population areas stay away from the northern auroral oval (in
other words, most of his paths stay at low and mid latitudes).
7RPLVPXFKPRUHDFWLYHRQPWKDQ,DP%XWHYHQNQRZLQJWKDWGLGQ¶WSUHSDUHPH
for the amount of QSOs he had. After deleting everything but the 160m QSOs from his
log and then deleting his 160m W/VE QSOs, I found that he still had over five thousand
DX QSOs on 160m during the three-year period when the smoothed sunspot number for
Cycle 23 was above 100. This included almost 200 countries (more properly called
µHQWLWLHV¶LQWKH';&&ZRUOG DQGDOO&4]RQHV7DEOH,,VXPPDUL]HVKLV462VE\
how high in geographic latitude the path went. Also included are the population areas in
each latitude zone and the percentage of the total QSOs.
low latitude paths
~ 1450 QSOs

mid latitude paths
~ 2700 QSOs

high latitude paths
~ 975 QSOs

VK (71%), NA (13%), north SA
(8%), Oceania (6%), north AF (2%)

south & central EU (87.5%), ZL
(8%), south SA (2.8%), Mideast
(1.4%), south AF (0.3%)

JA (54%), north EU (42%),
Asia (3%), KL7 (1%)

Table II Number of W8JI QSOs by Latitude ± Sep 99 thru Jul 02
The fact that Tom made about 4150 QSOs over low and mid latitude paths (which
includes most of Europe) certainly supports conclusion number 1. The 975 QSOs over
high latitude paths really need be looked at in more depth (a future column perhaps), as
the K index and the position of the auroral oval need to be brought into the picture to
FRQILUPWKDWWKHVHEHQHILWHGIURPDTXLHWJHRPDJQHWLFILHOG,IWKDW¶VWUXHLPDJLQHKRZ
many QSOs he must have had across the high latitude paths around solar minimum
(another good topic for a future column). In summary, Tom sure worked a lot of DX on
160m around solar maximum. A side note -RIDOORI7RP¶V462VZHUHLQZLQWHU
8% were in summer, and the remaining QSOs were split evenly between spring and fall.
1RZ,WKLQN,FDQDQVZHUWKHRSHQLQJTXHVWLRQ³$UHWKH/RZ%DQGV*RRG2QO\DW6RODU
0LQLPXP"´ZLWKVRPHFRQILGHQFH%DVHGRQDEVRUSWLRQWKHLPSDFWRIJHRPDJQHWLFILHOG
activity, and log data, I have tRVD\µnot necessarily ± it depends on your QTH¶,ISDWKV
from your QTH to the major ham population areas go through high latitudes (like paths
from my QTH), then your best bet is around solar minimum. If paths from your QTH to
the major ham population areas stay at low and mid latitudes (like most of the paths from
:-,¶V47+ WKHQWKHUH¶VORWVRI';WREHZRUNHGRQWKHORZEDQGVDOOWKURXJKDVRODU
cycle.

