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pe—
olar Storm Warning?

AN INCREASE IN SUNSPOTS IS | | DON'T LIKE THE LOOKS OF
AN INDICATOR OF A POTENTIALLY

DANGEROUS SOLAR EVENT.
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from Brewster Rockit comic, 8 Mar 2011
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Cycle 23
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R;a t Solar.MinimumePeriods™

—between Cycles 18 and 19
(min Apr 1954)

——between Cycles 19 and 20
(min Nov 1964)

——between Cycles 20 and 21
(min Jun 1976)

between Cycles 21 and 22
(min Sep 1386)

\ )( ——between Cycles 22 and 23
\ / \ (min Oct 1396)

= hetween Cycles 23 and 24
(min Dec 2008)
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months from descent below a smoothed
sunspot number of 20

56 months below a smoothed sunspot number of 20

This certainly was an unusual solar minimum period, right?
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PAlIFSolar-MinimumsRerods

-

Historical Solar Minimum Periods

Average duration
38 months
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Began with three short
duration periods
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Note the cyclic nature of
the durations
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number of months with smoothed sunspot number below 20

It was unusual for our lifetimes - but not for all history
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solar cycle number

e Started with relatively high period of solar cycles
® Three maximum periods and two minimum periods
e And we appear to be headed towards another minimum: period
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Selar Minrand Next- Maximum™™

Next Solar Max vs Duration of Previous Solar Min
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months at solar minimum (smoothed sunspot number < 20)

For the recent solar minimum period, the smoothed
sunspot humber was under 20 for 56 months
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Long Look At SelarCycles™

Maunder

Spoerer _
Solar min

Solar max

800 1000 1200 1400 1600 1800 2000
Year AD

Early data from C-14 and Be-10

Antenna Forum 2011 K9LA




Cycle 24
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Cycle 24's Start

First Sunspot of the New Solar Cycle: Jan. 4, 2008

White light image (left) and magnetogram (right) courtesy of SOHO
By convention, white is

“outward” magnetic

Cycle 24 spots field line and black is
“inward” magnetic field
line

solar equator

‘ Cycle 23 spots

Magnetic fields are
opposite from one
solar cycle to the next
2008/01/04 14:24 2008/01/04 14:28
Magnetic fields are
opposite in northern
and southern
hemisphere
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ispherical Asymmetry

DAILY SUNSPOT AREA AVERAGED OVER INDIVIDUAL SOLAR ROTATIONS

Butterfly diagram

SUNSPOT AREA IN EQUAL AREA LATITUDE STRIPS (% OF STRIP AREA) H>0.0% B>0.1% [0>1.0%

90S
1870 1880 1890 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010

DATE
Very pronounced at the start of Cycle 20 ——
AVERAGE DAILY SUNSPOT AREA (% OF VISIBLE HEMISPHERE)
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http://science.msfc.nasa.gov/ssl/pad/solar/images/bily.gif NASA/NSSTC/HATHAWAY 2006/03
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Recent Data

Solar Min Between Cycle 23 and 24, and Cycle 24 Ascent
in terms of sunspot number

Il Cycle 24 monthly mean

I Cycle 23 monthly mean

—— smoothed
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We're going to have the monthly ups-and-downs,
but the smoothed sunspot number is still rising
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Recent Data

Solar Min Between Cycle 23 and 24 and Cycle 24 Ascent
in terms of 10.7 cm solar flux

B manthly mean

—— smoothed

~——

JMMJSNJMMJSNIMMISNIMMISNIMMISNIMMI SN
2006 2007 2008 2009 2010 2011

Smoothed 10.7 cm solar flux is still rising, too
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. Latest Prediction=1SES

ISES Solar Cycle Sunspot Number Pregression
Observed dota through Apr 2011

sunspot number
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Max of ~ 90
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atest Prediction - ISES

ISES Solar Cycle F10.7cm Radie Flux Progression
Observed dato through Apr 2011

f 10.7 cm solar flux
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atest Prediction

Cycle 24 Sunspot Number Prediction (September 2010)
| T T T T | T T T T | T T T T \

Max of ~ 65
50

2005 2010

Hathaway/NASA/MSFC

And many more (over 60, in fact) ranging from
a smoothed sunspot number of 40 to 185
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look more than one cycle ahead.
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1ctions cannot

Most of these pred
Fall 2008 AGU Meeting, December 2008
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Someone is going to be right!
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‘Geomagnetic Field-Activity

Smoothed Sunspot Number and # of Days in Month With Ap< 7
Cycle 21 decline through Cycle 24 Ascent
M[VJ LA
l

|
|

w
o

N
D

=
(00)

00
o

LY
N

# days in month with Ap <7

D
o
(o)}

I
-}
=
£
-
(=
ol
(=}
o
[72)
(=
-
»
=]
Y
=
-
(=}
=]
£
2]

o

Month, Year

should still have good high-latitude low band openings this fall
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A Real CW Enthusiast
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—
Normal.L.ong Path™

ort pathiis 14,000 km
— High northern latitudes in
darkness a long time

® [ong path is 29,000 km
— Two transits across the
robust equatorial ionosphere
High southern latitudes in
daylight
Need sunrise at W2
e Critical end of path

JA can be past sunset, but
not too long past sunset

® Recombination after sunset
is much slower than
lonization at sunrise

Aoril 15 ) e Long path goes over VK6

a bit after sunrise on one end, not too far past sunset on the other end
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—
WWhen and Wherestosltook

onths:are March through October
=EISIAEOEST —
=WAfter sunrise to JA and SE Asia
SWAfiter sunset to VU area — but lack of ops on this end
IWESt (Coast
=After sunset to Mideast and EU
& — /\fter sunrise to VU area — but lack of ops on this end

——-

= ¢ _Texas

: == After sunrise to JA and SE Asia Details in my May 10,
— After sunset to Mideast and EU 2011 PVRC webinar

® Bands
— 15m should be happening now
— 12m should get better this summer (per Cycle 24's ascent so far)

— 10m should get better this fall (per Cycle’s 24 ascent so far)
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Unusual, Leng-Patih

JEVer hing SO far was for th.e ﬁormal
IEmMIng and evening long path

.~ ‘09 CQ WW CW
;-— W3LPL and K3LR worked JA, HL, SE Asia on

..4,-—

;'—- “15m long path from 0500 — 0600 UTC
(midnight to 1AM local)

— Long path out of W3 is to the southeast

Details in the March 2010
issue of WorldRadio Online
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—
nusual Long-Path™

e Just Tike normal long

path, the critical part of
this path is ~ 2000 km
southeast of W3

If the MUF (maximum

useable frequency) isn't

high enough there, then

more than likely the path
won't be available

But it was available for
2009 CQ WW CW

0600 UTC
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Per our model of the
|onosphere, around
0600 UTC an area of:
higher ionization
passes through this

control point on

bl Along path - %, Cl’ltlca| dléd
Y Very low probability

— one day a month

Hasn't happened
since

Another explanation
IS a single-day
enhancement of
jonization

The bands are open more than we think — just need to be there
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‘h.-_._‘
Summary-

J SJ] minimum is behind us
= yl
2 (*y e124is on the rise
"Another yay!
x_ you had to bet, bet on a small Cycle 24
::’.'— Not a yay If you like the higher bands

e

~~ — Another yay if you're a topbander

- & Watch for more consistent normal long path on 15m and
12m right now, and on 10m this fall

® Fast Coast - watch for unusual long path in the wee
hours of the night in the fall

—
—
—
——
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Q&A

http://mysite.ncnetwork.net/kSla
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