Cycle 25 and Propagation

Carl Luetzelschwab K9LA
e-mail: kSla@arrl.net
website: https://k9la.us

Cycle 25 is waking up
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Agenda

* Previous solar cycles

* Cycle 25 predictions

* Propagation predictions

e Short-term opportunities

* Space weather

* Real-time assessment of the bands

e Simple antennas for 15m, 12m, 10m, ém



A Look at Previous Solar Cycles

Cycle 1 began in 1755

e Maunder Minimum
occurred from 1645-1715
with few sunspots

We’ve gone through 3
periods of ‘big’ solar
cycles

e Cycles 1-4,8-11,17-23

We’ve gone through 2
periods of ‘small’ solar
cycles

* Cycles 5-7, 12-16

With Cycle 24, we appear
to be in a third period of
small solar cycles
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Will Cycle 25 get us out of this
third period of small solar cycles?




Cycle 25 Predictions

* I'm aware of 56 predictions for Cycle 25
* Why so many?
* Because we don’t fully understand the

sunspot cycle process

* We know it has to do with how magnetic
fields move inside the Sun and how plasma
flows inside the Sun — but the nitty-gritty
details are not yet fully clear

* Thus many methods are used to make a
pFEdiCtion here’s one of many methods

* Precursor, spectral analysis, others

I’'m going to predict
a solar cycle



Distribution of the 56 Predictions
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* 50 of the 56 predictions (89%) are for a below average cycle
* 3 are for an average cycle
e 3 are for a larger-than-average cycle
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MclIntosh Prediction for a Big Cycle 25

number of predictions

. Distribution of the 56 Cycle 25 Predictions e Initial McIntosh
14 prediction was in June
E ) 2020 at 229 +/- 25
8 . .
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* MciIntosh prediction revised in August 2021\\

N

e 195+/-17 S
* This indicates an average cycle — similar to Cycle 23 = ==

* Will there be another revision if Cycle 25 continues tracking Cycle 247

Alexandria RC - Jan 2022 - K9LA



NOAA/NASA Cycle 25 Prediction

ISES Solar Cycle F10.7cm Radio Flux Progression
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* This is one of the 50 predictions for a Cycle 25 similar to or smaller
than Cycle 24

* The green arrowed lines indicate when 15 meters and 10 meters
should be open on a daily basis
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Prediction from a Precursor Method

Next Solar Max (V2) vs Duration of Previous Solar Min
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months at solar minimum (smoothed sunspot number < 20)

* Historical data suggests that
the longer we’re at solar
minimum, the smaller the
next cycle will be

* |t’s not a perfect correlation

smoothed sunspot number (V1)

smoothed data thru June 2021 for the current solar minimum
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* Solar minimum between Cycles 24
and 25 will be slightly longer than
solar minimum between Cycles 23

and 24
e Suggests a small Cycle 25
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How Is Cycle 25 doing?

Rise of Cycle 25 - Comparison to Past Cycles and NOAA/NASA Prediction

—o—Cycle 21 (moderately big) —s—Cycle 23 (avg)
——Cycle 24 (small) ===Cycle 25 (in progress)
——NOAA-NASA-ISES prediction
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* Cycle 25 appears to be tracking the small Cycle 24
* There’s always hope that something interesting will happen, but. ..
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What Is a Smoothed Value?

* Smoothed sunspot number has  Cwdle 23
been mentioned on several 250 | — ‘_
slides 20 |
E 150 | I H
* Count the number of sunspots 2 h
each day — daily sunspot g 1 . M ‘l
number (very spik T
(very spiky) THM. I Y s
o Ca|CU|ate average Over a month 1996 19971998 1999 2000 2001 2002 2003 2004 20052006 2007 2008
— monthly mean (|€SS Splky) = One reason to use smoothed values — gives a better
e Calculate running average of pieture Ofas"'?r;yc'e g
= Second reason is because our propagation predictions are
mont 1|y means over 12 a correlation between a smoothed value and monthly
months — smoothed su nspot median (50% probability) ionospheric parameters
number (spikes averaged out) = We do not have daily predictions — they are statistical

over a month’s time frame
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Propagation Predictions

* The last slide said “Second reason
is because our propagation
predictions are a correlation
between a smoothed value and
monthly median (50% probability)
ionospheric parameters”

When we input a smoothed
sunspot number (either directly or
converted from a smoothed 10.7
cm solar flux), the outputs are a
MUF (maximum useable
frequency) and a signal strength (or
signal power)

MUF and signal strength are
monthly median values — they have
a distribution about them

25 MHz —

20 MHz —

15 MHz

monthly median MUF predicted
to be 20 MHz (50% probability =
50% of the days of the month)

S9—

S7—

S5

15 30
days of the month

monthly median signal strength
predicted to be S7 (50%

probability = 50% of the days of
the month)

15 30
days of the month



Short-Term Propagation Opportunities

° S||de 7 indicated that 15 o Solar and geomagnetic activity

240_§ https:/fsolen.info/salar/

meters might not be openona i ruwnw

. . . 3 NOAA sunspot number
daily basis until late 2022/early = 27— zepemme cmsio
2023 200 3~ F10.7 SF (1 AU) 90 day average

190 3

e Daily openings on 10 meters 0 \2,\?5\,1DC>?CW
even farther out :EE: daily sunspot number contest |

 Thank goodness that the

103

cm solar flux are spiky

80\ o

* These spikes can gives us short-  =:
term openings o

03 N\ g
* Keep an eye on the sunspot TR 1w e

|1 'I'll

130 3 daily 10.7 cm solar flux \
sunspot number and the 10.7 \

https://solen.info/solar
Jan 4, 2021 to Jan 4, 2022
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https://solen.info/solar

these 3 are
correlated — they
can tell us how
much F2 region
ionization there is

these 3 are
correlated — they
can tell us if the
F2 region is
disturbed

Space Weather — Which Parameters?

* Focus on these parameters

_<

_<

SFI —daily 10.7 cm solar flux
SN — daily sunspot number

MUF US Boulder — Boulder MUF
assuming it’s the midpoint of a 3000 km
path

K index — how disturbed the Earth’s
magnetic field is

Bz — if the Interplanetary Magnetic Field
is coupling to the Earth’s magnetic field

SW - solar wind speed
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VHF Conditions

v Iten Status
Aurora
Pll\trggsn ESEU
4dn EsSiEU
2n EsEU

?—Faull
304A 1/2

Ptn F;.:": vO :' 2n EsNA
Elc F1x NoRpt  EME Deg
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Solar-Terrestrial Data

HF Conditions Current Solar Inage
Band Day Night
80n=-40n Fair Good
30n=-28n Fair Fair
17n=15n
12n=10n
Geonag Field QUIET

N@NBH banner at www.qrz.com
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Space Weather — What We Desire

SFI
e >90for 15m
e >120for 10m

SN
e >35for 15m
e >70for 10m

MUF US Boulder

* As necessary for the band of interest

K<3
Bz positive

 slightly negative (-5 to -10) is okay
SW not too much greater than 400 km/sec
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VHF Conditions
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What Are the Bands Doing Right Now?

DXMAPS 4.2 - QSO/ SWL real tlr g information @@ @

E131—1 - - H - ,v! Vs V)| ) {51
* If you don’t want to mess with ngg e E e
propagation predictions or with B
all those space weather

parameters, go to dxmaps.com

e Select a view (world, NA, . ..) -] el L AT
* Select a band B i R e

e Other methods

%
e

e PSKreporter /’;; =X N
 WSPRnet T SN

 Reverse Beacon Network
* |ARU/NCDXF beacons

1=.m Nov 23 2021, 22132300 UTC |
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Getting on 15 Meters

* Use your 40 meter dipole/inverted-
vee
» 3/2-wavelength antenna on 15 meters
* Some gain in preferential directions

 Resonance will be above band on 15
meters — VSWR in the neighborhood
of 2.5:1

e Use rig’s internal tuner
e Or use external tuner

 Or don’t worry about it if you’re using a
vintage tube rig

SWR

SWR

3.5

2.5

15

3.5

2.5

15

40m Inverted-Vee on 40m

7 7.05 7.1 7.15 7.2 7.25
frequency (MHz)

40m Inverted-Vee on 15m

21 211 21.2 213 214
frequency (MHz)

7.3

215



Getting on 12 Meters and 10 Meters

* Inverted-vee or dipole

i 1 2 m ete rS wire inverted-vee aluminum dipole

e Each side about 9.25 feet

* 10 meters
e Each side about 8.25 feet

e Put it up around 20 feet

tower/pole
tower/pole

* Yagi antennas are getting small on
these two bands
e 2-element —about 5 dB gain over dipole
* 3-element —about 7 dB gain over dipole



Getting on 6 Meters

MFJ-1762
* A multi-element Yagi is very doable — \
even for small property lots
* Small and lightweight \
* | have an MFJ-1762 3-element 6m Yagi — - 3
* 9 foot elements, 6 foot boom, about 3 T e . Hotzomllne
pounds
* Great F/B (theoretically!) , A
* What do you do when E, is open in 'll' TR AL
more than one direction? e s :
* Just about any antenna will work that has a 19 NS

reasonable SWR on 6m
* |'ve even used my 40m inverted-vee

36 ¢ dBi< 134
Elev.= 10 . Max gain Azi-0




Summary

* Cycle 25 is ascending
* Predictions are interesting, but actual data trumps predictions
» Data so far suggests another small cycle

e Solar maximum around mid 2025
* |f the rate of ascent increases, solar max will be a bit earlier

» Use space weather data or dxmaps.com to get an idea of what
propagation is right now
* Watch for spikes in sunspot number and 10.7 cm solar flux
* These are proxies for extreme ultra-violet radiation (F2 region)

* Antennas for 15m, 12m, 10m, 6m are small

* Even if Cycle 25 is small, we should have a couple years of great
worldwide propagation with modest power and modest antennas

Get radio-active on HF!
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