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        May 2026 

NH6ET talks space 
comms: Changes 
(or not) in 50 years 
between Apollo, 
Artemis II missions 

  At the club’s April 12 gather-
ing, William Polhemus, NH6ET, 
treated BIARC members to a 
look at how lunar-mission com-
munications work today. 
  His presentation, at-once high-
ly technical yet down-to-earth, 
was a fun, educational exercise. 
NH6ET gave us a look at what 
was what then, and what is what 
now — and why. 
   Half a century ago, there was 
Apollo. Now we have Artemis II, 
the first crewed lunar mission in 
more than 50 years.  
   Much has changed, yet much 
is the same due to various fixed 
parameters. 
   What changed since Apollo: 

• Better digital avionics and 
signal processing;  

• Layered network support; 

• Multi-band architecture; 
Optical augmentation;  

• Better planning around 
handoffs and data return;  

• Movement toward a broader 
lunar communications in-
frastructure — not just one 
spacecraft talking to Earth. 

   Apollo was fundamentally an 
RF mission. Voice, telemetry, 
command, tracking and televi-
sion all rode radio links. 
   But, geometry mattered then, 
too. And Earth-based support 
mattered then, too. 
  “A lot of Artemis feels more 
like Apollo than people first as-
sume,” said NH6ET. 
   Translunar comms are still 
constrained by distance, geom-
etry, line-of-sight, and link mar-
gin. 
   “Modern missions have better 
tools, but not different physics,” 
he explained. 

More slides on Page 2 

In Conclusion: 

NH6ET talks space comms. 

 

At the April gathering, outgoing Treasurer Tony 
Kitchen, WH6DVI, at right, and incoming Treasurer 
Fred Fischer, WH6HAA, discuss their ongoing 
work in making a smooth transition. 

Club will 
meet on 
3rd Sunday 
   Since Mother’s Day falls 
on the second Sunday in 
May, the club will meet 
one week later on May 17. 
   Executive Board meets 
at noon, followed at 2 p.m. 
by the first of our semi-
annual membership meet-
ings, at which time mem-
bers vote on assorted 
business. 
   All are welcome at the 
Kamana Senior Center at 
127 Kamana St. in Hilo. 

May 17th 2:00 PM 
Call to Order 
Count of paid members 
present 
OLD BUSINESS 
Review of current Bylaws 
and Constitution 
Discussion on previous 
motion by Les Hittner on 
changes to Bylaws and 
Constitution at November 
meeting. 
Note: Per Article VI 
Amendments 
Bylaws can be amended at 
this meeting by a simple 
majority 

   Constitution changes can 
be submitted to the mem-
bership at the meeting but 
need to be submitted in 
writing at least one month 
prior to the meeting at 
which the vote is to be tak-
en. They can be voted on in 
the November meeting. 
NEW BUSINESS: 
Other business 
Presentation and discussion: 
Other aspects of MESH 
available (Shawn and oth-
ers) 
Adjourn 
               Jim Tatar, secretary 

Dale, WH6DGM, shows 
one way to waterproof an 
exterior cable, using a 
compressive cold shrink, 
as the cable is stabilized 
by William, NH6ET, on 
April 12. 

General membership semi-annual meeting  
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More slides from NH6ET’s April 12 program on space-mission comms 
From Page 1 
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       With the closing of the 2022-2026 NCVEC Technician 
question pool this coming June, Milt Nodacker, AH6I, is retir-
ing from teaching new radio amateurs.  
   Since beginning regular teaching in October of 2009 he 
has taught 467 new hams the basics to pass their first li-
cense exam. He also taught upgrade classes to the General 
license, but never included these in his "new hams" count. 
   During his residence in Pahoa from 2010-2014 he served 
three terms as vice president of the Big Island Amateur Ra-
dio Club.  
   His Hawaii classes qualified 143 new hams in Hawaii, in-
cluding a class on the Kona side that he 
flew back from the mainland to present in May 2015. 
   Since moving to the mainland in 2014, Milt has been busy 
teaching and "doing" ham radio. He and his sweet wife, 
Jean, WH7WT, live in North Central Idaho. 

Milt Nodacker, AH6I, retires 
from teaching aspiring hams 

 

   The informal multi-club First Saturday of the Month Break-
fast gathering is an East Hawaii tradition. Over the years, in-
terested hams have met at varying venues on that first Satur-
day. 
   There’s no formal agenda, and everyone is welcome. The 
current setup is at 7:30 a.m. at IHOP restaurant in Hilo. 
   One of the regulars for many years, Rick Gardner, WH6LU, 
has put out a call for increased participation: “Some of us 
would like to see more BIARC members attending our monthly 
multi-club breakfast. 
   “It’s a great opportunity for hams to get an idea what's going 
on locally,” he noted. 

All hams invited to First 
Saturday of the Month 
Breakfast at IHOP in Hilo 

  The members of the BIARC Education 
and Outreach Committee are looking 
forward to attending the Hawaii Science 
and Technology Museum’s final Sci-

ence Night of the 2025-2026 school 
year. 
  It will be at Keonepoko Elementary 
School on Wednesday, May 13, from 

4:30-6 p.m. 
   “And we thank all who supported the 
Hilo Intermediate School event in April,” 
said EOC Chairman David Miller, KH6CZ. 

   ‘Football/Futbol on the Air’ will 
be a special amateur radio event 
in June and July. This article is 
from the ARRL Letter, with infor-
mation provided by Caryn Eve 
Murray, KD2GUT. 
    
   Amateur radio will be carrying 
the ball this year for soccer — 
known in the rest of the world as 
football or futbol — to coincide 
with the FIFA World Cup 2026™. 
The tournament and unaffiliated 
ham radio event will run June 11 
to July 19. 
   As players from around the 
world compete in the stadiums, 
amateur radio operators will be 
looking for contacts during this 
“Football/Futbol on the Air” spe-
cial event. Teams of hams will be 
on the air calling CQ from same 
16 World Cup host cities where 
the matches will be played 
throughout North America, start-
ing with the first match in Mexico 
City on June 11, and ending with 
the final match in New York/New 
Jersey on July 19. 
   The host cities, like the teams, 

are truly international: three are 
in Mexico, two are in Canada, and 
the remaining eleven are in the 
United States. With a roster of 48 
football teams, this is the largest 
international tournament to date. 
    Many of the amateur stations 
will be using 1x1 call signs such 
as W5C, operating CW, SSB, and 
the digital modes on HF and VHF 
as band conditions allow. Others 
will have longer special-event 
call signs that can be found on 
the website, along with a full-
color display of the various QSL 
cards that are available. Each of 
these QSL cards is collectible 
and available upon request after 
a successful contact. There will 
also be a wildcard “bonus” sta-
tion using the call sign WC5WC. 
   A downloadable multi-city cer-
tificate will be available with en-
dorsements at various levels. 
Host city stations are planning to 
be on the air on the day of their 
cities’ matches, but many will 
also operate at different times 
during the tournament. 
   Hams with a station near one of 

the North American host cities 
are invited to consider joining 
one of the teams.  
    Organizing the amateur radio 
special event had its beginnings 
in a very local moment. Earlier 
this year, the Lake Whitney Ama-
teur Radio Society in central Tex-
as was faced with scaling back 
its big plans for Winter Field Day 
after a major ice storm struck the 
region. Ron Franklin, AA5HK, 
who is the soccer event coordi-
nator, said that after that greatly 

downsized Winter Field Day, a 
number of club members were 
still primed for a big-scale activa-
tion. With the World Cup matches 
coming to Dallas, the opportunity 
presented itself. Members se-
cured support from the group 
president, Robert Tear, N9KGL. 
The outreach then began to hams 
in other host cities, including 
those in Canada and Mexico. 
   For more details, visit 
www.wc2026ses.org or email 
info@wc2026ses.org. 

The members of the BIARC Education and Outreach Committee take the message of amateur radio to the April Science Night at Hilo Inter-
mediate School. 

BIARC Ed/Outreach Committee gears up for final Science Night of school year 

CQ, CQ: ‘Football/Futbol on the Air’ 
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What Is a radiometer? Definition, types, and uses 
 From: 
 https://scienceinsights.org/ 
  
   A radiometer is any instrument 
that measures electromagnetic 
radiation, whether that’s visible 
light, infrared heat, ultraviolet 
rays, or microwaves. 
  Some radiometers measure the 
total power of radiation hitting a 
surface, while others (called 
spectroradiometers) break that 
radiation down by wavelength to 
show exactly which parts of the 
spectrum are present and how 
strong each one is.  
   Radiometers show up every-
where from weather stations and 
satellites to physics classrooms 
and climate research labs. 

How Radiometers Work 
   All radiometers share one basic 
job: converting incoming radia-
tion into a signal that can be read 
and recorded. The simplest de-
signs use a detector material that 
responds to radiation by generat-
ing an electrical current or 
changing temperature.  
   The detector’s response is then 
calibrated against known stand-
ards so the output translates into 
a meaningful measurement of 
radiant power or intensity. 
   Different detector materials 
respond to different parts of the 
spectrum. Silicon-based detec-
tors work well for visible and 
near-infrared light, roughly 300 to 
1,000 nanometers. Indium gallium 
arsenide detectors pick up where 
silicon leaves off, covering about 
950 to 1,650 nanometers in the 
near-infrared. For longer wave-
lengths stretching into the mid- 
and far-infrared, pyroelectric 
detectors made from materials 
like lithium tantalate can reach 
out to 19 micrometers. This range 
of detector technologies means 
radiometers can be built to cover 
nearly any portion of the electro-
magnetic spectrum, from ultravi-
olet through visible light to deep 
infrared. 

The Crookes Radiometer:  
A Famous Example 

   If you’ve ever seen a glass bulb 
with black-and-white vanes spin-
ning inside it on a sunny window-
sill, that’s a Crookes radiometer. 
Invented by William Crookes in 
the 1870s during spectral experi-
ments with infrared light, it’s an 
evacuated glass bulb containing 
a set of four lightweight vanes 
mounted on a low-friction pin. 
Each vane is painted black on 
one side and silvered on the oth-
er. 
   When light hits the vanes, the 
black sides absorb more energy 
than the reflective sides. This 
heats the air molecules near the 
black surface, making them more 
energetic. The result is a process 
called thermal transpiration: gas 
inside the bulb flows from the 
cooler side to the hotter side of 

each vane, creating a pressure 
difference that pushes the black 
side away from the light source 
and sets the vanes spinning. 
    It’s a mesmerizing demonstra-
tion, but as a scientific instru-
ment, the Crookes radiometer 
was essentially useless. You 
can’t translate the speed of spin-
ning vanes into a precise meas-
urement of radiant power. It be-
came a popular novelty item in-
stead.  
    A separate device, the Nichols 
radiometer, was later built with 
much greater sensitivity to detect 

the actual pressure exerted by 
photons, confirming James Clerk 
Maxwell’s predictions about radi-
ation pressure. The key differ-
ence: the Nichols radiometer 
used magnetic damping and 
careful pressure control, and its 
designers made the vanes fully 
reflective on one side so the mo-
mentum transfer from photons 
could be isolated from gas ef-
fects. 

Types Used in Solar and Climate  
Measurement 

   In weather and climate science, 
radiometers are essential tools 
for tracking how much energy the 
sun delivers to Earth’s surface 
and how much the surface radi-
ates back. Several specialized 
types handle different parts of 
this energy budget. 

• Pyranometers measure 

broadband shortwave irradi-
ance, meaning the total sun-
light (direct plus scattered) 
reaching a horizontal surface. 
They’re the workhorses of 
solar monitoring stations. 

• Pyrheliometers measure 

only the direct beam of sun-
light, called direct normal 
irradiance. They track the sun 
across the sky and exclude 
scattered light. 

KH6HAK’s radiometer. 

KH7DQ’s radiometer with his other solar buddies. 

WH7BR’s radiometer does dou-
ble duty as official instrument 
and cat toy, as rescue cat Miss 
Lulu confirms. 

WH6LQ’s radiometer was a gift 
from a longtime friend and for-
mer coworker who died in 2024. 

 
 
Found 
online 

 

Found 
online 

Continued on next page 
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• Pyrgeometers measure longwave 

(infrared) radiation, capturing the heat 
energy emitted by the Earth’s surface 
and atmosphere. 

• Net radiometers combine all of these 

functions, measuring both incoming and 
outgoing radiation in shortwave and 
longwave bands simultaneously. This 
gives a single picture of whether a sur-
face is gaining or losing energy overall. 

    
Net radiometers used in climate research 
typically cover shortwave wavelengths from 
about 300 to 2,800 nanometers and longwave 
wavelengths from 4,500 to 42,000 nanome-
ters. They record upwelling and downwelling 
radiation in 30-minute intervals, and these 
measurements feed into surface 
energy balance calculations that 
help scientists understand how 
heat moves between the ground, 
the air, and space. 
 
 
Microwave Radiometers in Atmospheric 
Science 
   Not all radiometers measure 
light you can see or feel as heat. 
Microwave radiometers detect 
radiation at much longer wave-
lengths, in the gigahertz frequen-
cy range, and they’re widely used 
for atmospheric profiling from 
aircraft and satellites. 
   NASA’s Microwave Tempera-
ture Profiler is a passive instru-
ment, meaning it doesn’t send 
out a signal. Instead, it listens for 
the natural thermal emissions 
from oxygen molecules in the 
atmosphere. By tuning to three 
specific frequencies (55.51, 
56.65, and 58.80 GHz) and scan-
ning at multiple elevation angles 
between straight up and straight 
down, it collects a set of 20 
“brightness temperature” read-
ings every 15 seconds. A statisti-
cal algorithm then converts those 
readings into a vertical profile of 
air temperature at different alti-
tudes. 
   The trick that makes this work: 
each frequency penetrates the 
atmosphere to a different depth. 
Higher frequencies are absorbed 
more quickly, so they reveal con-
ditions closer to the instrument. 
Lower frequencies see farther. By combining 
multiple frequencies with multiple viewing 
angles, the radiometer builds a layered pic-
ture of atmospheric temperature without 
needing to physically send a probe through 
the air. 

Calibration and Precision 
   A radiometer is only as good as its calibra-
tion. The National Institute of Standards and 
Technology (NIST) maintains reference-grade 
detector standards that other instruments are 
calibrated against. Their highest-precision 
standards, silicon tunnel-trap detectors, 
achieve uncertainties as low as 0.05% across 
the 400 to 960 nanometer range. For the near-
infrared, indium gallium arsenide sphere-
input detectors match that level of precision 
from 950 to 1,650 nanometers. Pyroelectric 
standards extend calibration capability from 
250 nanometers in the ultraviolet all the way 

to 2.5 micrometers in the infrared, with un-
certainties under 0.34%. 
   These numbers matter because radiometric 
measurements underpin everything from 
satellite climate records to industrial quality 
control. A small systematic error 
in a radiometer’s calibration can 
ripple through decades of data. 
That’s why national standards 
laboratories invest heavily in 
maintaining and improving refer-
ence instruments that anchor the 
entire measurement chain. 

Everyday and Industrial Uses 
    Beyond research labs and weather sta-
tions, radiometers appear in a surprising 
range of applications. Thermal imaging cam-
eras used in building inspections are essen-
tially radiometers tuned to the infrared wave-
lengths that warm objects emit. Solar panel 
installers use pyranometers to assess how 
much sunlight a rooftop receives before rec-
ommending a system size. In manufacturing, 
radiometers verify that UV curing lamps de-
liver the right dose to harden coatings and 
adhesives. Astronomers use radio-frequency 
radiometers to study distant galaxies and the 
cosmic microwave background. 
What ties all of these together is the same 
core principle: detecting electromagnetic 
radiation and converting it into a number. 
Whether the instrument sits on a weather 

tower, orbits Earth on a satellite, or spins 
lazily on your desk in the sunlight, it’s doing 
some version of the same job that defines 
every radiometer. 

From previous page 

 
 
Found 
online 

More  
examples 
found 
online show 
that  
radiometers 
come in 
many 
shapes and 
sizes. 
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The Hawaii County Siren Report for May 2026  
From Darrell Asuka, KH6RDO, for the Big Island ARES Group  

   This month, we had interference on the Mauna Kea repeater which shorten the on time till 12 noon rather than 1230. 
   The Allstar system also had connectivity issues with the Laupahoehoe, Hakalau, and Pepeekeo repeaters offline. They      
were running in local mode. Dave is checking into that.  
   Considering these issues, there were still reports on 38 siren locations. 
 
Darrell 
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STATE-WIDE MESHTASTIC LISTING AS OF MAY 6 
 

COMPILED BY KH6RDO, comprehensive list continues on next several pages  
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