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Abstract. Traveling as a group to see the August 21, 2017 solar eclipse was a once
in a lifetime experience for the sixteen members of an eclipse expedition from the Uni-
versity of Wisconsin—Stevens Point. I had the pleasurable challenge of organizing the
trip, developing some of the experiments, acquiring funding, recruiting sixteen students
and staff, and leading the trip, which is a story worth hearing for those who would plan
a group excursion to watch the 2024 total eclipse.

1. Conceiving The UW-Stevens Point Eclipse Trip

Having a lifelong interest in astronomy, I saw my first solar eclipse in 1970 at the age
of twelve, projecting the sun’s image with a small telescope my parents had purchased.
My grandfather was a science teacher, my mom, a naturalist, so whenever there was
a lunar eclipse, comet, or other interesting apparition in the sky, my brothers and I
were encouraged to stay up late, or get up early, to view these fascinating events. It
was natural for me to study and eventually pursue teaching physics and astronomy as
a career, and through the years I have watched numerous lunar eclipses and several
partial solar eclipses. However, I had to wait until the age of 59 before I could see a
total solar eclipse.

Due to various circumstances I missed the 1979 North American solar eclipse, the
closest totality path to my home base in Wisconsin since 1963. It would be 38 years
before I got the chance to see another one. In 2014 I began to make plans to view the
August 21, 2017 total eclipse. At first, I envisioned a recreational camping trip, perhaps
with my wife and some friends, so we could photograph and enjoy the eclipse while
relaxing in a campground or other wild land site. Little did I realize more ambitious
plans would soon be in the works.

After several conversations with University of Wisconsin—Stevens Point geog-
raphy/geology professor Neil Heywood, whose office is in the same building where
I teach physics and astronomy, we decided to choose a more ambitious undertaking.
There would be a university research expedition to the 2017 eclipse path. We would
apply for funding, recruit students and faculty, and choose experiments that could be
done easily by the students, based on available funding, equipment, and supplies. Neil
and I made a list of experiments and activities based on previous eclipse studies, and
there were many to choose from: photographing the corona, measuring environmental
changes during the eclipse (temperature, light, wind vector), observing biotic activity
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(birds, bats, insects, deer, cows, horses), and observing Bailey’s Beads from the graze
zone—the edge of the umbra shadow path.

The graze zone observations would require careful planning. The goal is to ob-
serve and time the passing of the northern or southern edge of the Moon’s umbra
shadow, from just inside the shadow path. Careful measurements of the shadow size,
and consideration of the shadow geometry, can yield a precise determination of the
Sun’s diameter. Compilation of observations from past solar eclipses can show how
the diameter of the sun fluctuates over time. I thought that this would be a particularly
interesting and engaging experiment for the students to try, with practical applications
in astronomy, physics, geography, mathematics, and technical problem solving. Our
observations, if done well, could be shared with other observers, and our students could
tackle their own data reduction if they chose to.

2. Planning Experiments, Doing Reconnaissance

To choose observing sites, we studied climate and cloud cover maps along the umbral
path. Western Nebraska and eastern Wyoming, just over a day’s drive time from our
campus, had less than 50% chances of daytime cloud cover in late August. There were
numerous campgrounds within the umbral path; camping and cooking our own meals
would be less expensive than motel rooms and restaurants. We used topographical
maps and mapping software to locate observation sites in the north and south edges
of the shadow path, the “graze zones.” Xavier M. Jubier’s eclipse calculator website
was especially helpful. The chosen sites were on remote ranch roads far from towns
and cities, where we were unlikely to be disturbed by crowds of eclipse chasers. I
wanted the students and staff to enjoy the total eclipse while they did their research, so
we picked observation sites within the graze zones having about 40 seconds of totality.
We mapped out primary, secondary, and tertiary sites in the north and south edges
of the shadow path between central Wyoming and central Nebraska. If local cloud
cover blocked our primary sites on eclipse day, we would move two hours east or west,
depending on the weather.

Meanwhile, Neil Heywood received a grant for field trips to the eclipse path, to do
preliminary recon of potential observation sites. The grant funded travel expenses and
student stipends. In 2016, I received a grant covering travel expenses and supplies for
up to sixteen UWSP faculty, staff, students, and alumni, for the August 2017 trip. In
2017 I received another grant for stipends—we could pay our student researchers to go
on the eclipse trip. In the climate of ongoing university budget crises, we were fortunate
and very grateful to receive these grants. Without this funding, provided generously by
the UWSP College of Letters and Science, the eclipse trip would not have been possible.

We decided it would be wise to visit as many sites as possible, long before the date
of the eclipse. Neil Heywood made no less than four trips to the observation sites in
2016 and 2017, logging GPS coordinates, taking photographs, talking with landowners
and the local sheriff’s departments, and visiting local scientists and facilities. I accom-
panied him on a November 2016 recon trip to scout some of these sites. In May 2017,
Neil Heywood and two geology/geography students traveled to the primary sites with
a Trimble Pro 6H GPS unit for sub-meter location precision. We reserved campsites
in eastern Wyoming and central Nebraska, close to primary and secondary observa-
tion sites. Local law enforcement provided valuable information on land access, and
places to park legally and safely. Tom Baker, the administrator of the Fort Laramie
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historical site, invited us to observe the eclipse from the facility. Doing this preliminary
investigation of the observation sites provided valuable research experience to our ge-
ology/geography students long before Eclipse Day, and the students presented a poster
at the May 2017 UWSP Undergraduate Research Symposium.

Figure 1. Left: UWSP students John White and Jesse Jahn presenting their recon
work poster at the 2017 UWSP Undergraduate Research Symposium. Right: UWSP
student John White logging a site with a Trimble Pro 6H GPS, May 2017, near
Stegall, NE.

3. Bailey’s Beads Observation Methods

In early 2017, I put the word out that the UWSP Eclipse Trip was a “go,” and started
recruiting students, alumni, and faculty who had experience with telescopes as observ-
ing team members. There would be two Bailey’s Beads observation teams, one team
to observe in the north graze zone, and another about 70 miles away in the south graze
zone. Other observers would locate near the center of the totality path to photograph the
solar corona and observe biotic activity. Nearly every student involved with the UWSP
campus planetarium and observatory expressed interest, and from that group two po-
tential team leaders emerged. Student Jesse Jahn and high school science teacher and
UWSP alumna Liza Wernicke had majored in physics and astronomy; both had worked
for several years in the UWSP Observatory and Planetarium, and both had experience
using telescopes. Liza and Jesse had the potential to lead the observation teams, so I
gave them access to telescopes and other equipment, so they could work on and test the
experiments, and then train their teams.

Bailey’s Beads observers would need small telescopes, solar filters, video recorders
with a precise time stamp, and GPS units. We needed telescopes for both teams, but
UWSP’s campus observatory had only one portable telescope with tracking capability
on hand, and the grants provided enough funds for travel expenses and a few supplies,
but not for the purchase of telescopes. I used my own funds to buy two small telescopes
with computer pointing, a Meade ETX-90 and an Ioptron SmartStar 80mm scope. I
used grant funds to buy solar filter material, and then constructed the solar filters to fit
on the front aperture of the telescopes. We had several laptop computers at our disposal,
so we considered the possibility of recording video or still images from telescopes to
the laptops.
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The biggest challenge we faced was how to record the video of the Bailey’s Beads
during the brief graze zone totality. A DSLR camera body attached at the focal plane
would record video with a larger FOV, but the two Canon cameras at my disposal were
to be used to photograph the solar corona, and we lacked the funding to purchase new
camera bodies. Both Liza and Jesse recommended using cell phones to record the
eclipse. I have always used a flip cell phone until just recently, and so was unaware
of the full capabilities of a “smart” cell phone in the year 2017. I told the students I
needed to be convinced that the smart phone would capture what we needed. South
Graze Zone team leader Liza Wernicke picks up the story:

Preparing for the Bailey’s Beads observations required careful planning
and lots of practice. Jesse Jahn and I met on multiple occasions to practice
solar observations and troubleshoot any encountered issues. Simply locat-
ing the sun with the telescopes proved to be challenging for a few reasons.
First, our 10 year old Meade LX-200 8” telescope did not have the Sun
in its list of solar system objects. Jesse had to enter the celestial coordi-
nates of the Sun (at the time, date, and location we were observing) to get
the Meade to slew to the Sun. Second, most computerized telescopes re-
quire a 2 or 3 star alignment in order to accurately locate and track objects
in the sky. Unfortunately, this can’t be accomplished during the daytime.
Performing an alignment at the observing site the night before the obser-
vation might be a functional alternative. However, with our telescopes,
we could not determine a repeatable method for precise object locating or
tracking during the day. Third, since the telescopes were not fitted with
solar-filtered finder scopes, we used the shape of the telescope’s shadow
to help locate the Sun. However, the ground is often uneven and does not
always display distinct shadows. Through trial and error, we determined
that laying a uniform, light-colored object (like a white shirt) on the ground
significantly increases the contrast and definition of the telescope’s shadow.

The next challenge was to record high-resolution videos of the entire disc
of the Sun, in order to guarantee the eclipse day videos would capture Bai-
ley’s Beads appearing along the Moon’s limb during totality. The small
eyepiece cameras provided by Art Stevenson had a field-of-view showing
only a small portion of the sun’s disc. With no other alternatives, Jesse
Jahn and I decided to try using our smart phone cameras to capture an
image of the Sun through the telescope eyepiece. At first, this was very
challenging, but it ultimately enabled us to capture the entire disk of the
Sun in a photograph. After Art Stevenson provided smart phone eyepiece
adaptors, we could easily capture images and video of the sun using our
smart phone cameras.

The final challenge was determining how to control the focus and exposure
of the video using our smart phone cameras. Locking the focus is impor-
tant because anytime the telescope slews, the smart phone camera automat-
ically refocuses and the image momentarily blurs. Locking the exposure is
important because as the light intensity decreases (and then increases) dur-
ing a solar eclipse, a halo or glowing effect might occur. iPhone cameras
come equipped with focus lock and exposure lock, but android phones do
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not. We downloaded an Android app called “Open Camera” and were then
able to lock the focus and the exposure of the video.

Figure 2. Left: Recording the eclipse with an Android Phone video app. Weather
observer Brayden Dokkestul is in the background. Right: South graze zone team
members Chedomir Jahnke, Liza Wernicke, and Joselyn Watson use a tent as a wind
block to reduce telescope vibration.

4. Eclipse Day

As August 21 approached, team leaders and other members worked out the final details
of their experiments, and then it was time to pack the four rental cars and two personal
vehicles. Our trip lasted five days. By Aug. 19 we were settled in camp near the
primary observing sites. We spent two days practicing with the telescopes and having
a final look at our sites. Two scientists from Colorado joined us in camp. Student
John White camped with his wife and son. The evening before Eclipse Day, a Girl
Scout troop from Madison, WI joined us and set up camp. The Scouts came prepared
with experiments and notebooks to make their own observations of the eclipse. Our
expedition now consisted of 36 adults and adolescents!

On Eclipse Day after a quick breakfast in camp, all teams deployed to the primary
sites under mostly clear skies. All sites had clear skies overhead during the eclipse.
The north graze zone team had company at their site north of Harrison, WY, as several
vehicles from the nearby historic Coffee Ranch arrived. Family members set up lawn
chairs and watched the eclipse alongside of the three student graze zone researchers.
Just before mid-eclipse the students lost telescope tracking control, but recovered at
mid-eclipse and captured the re-appearance of the Bailey’s Beads on video as totality
ended.

The south graze zone team had two telescopes, and captured two complete videos
of totality and Bailey’s Beads. Six observers set up near a creek bed on a ranch road near
Stegall, NE: four astronomers and two bio/environmental observers. On the astronomy
team Joselyn Watson recorded video and many still photos of the team at work during
the eclipse. On the videos, the audio commentary during totality is especially exciting
to hear, since none of the students had ever seen a total eclipse. Liza Wernicke continues
the story:
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Figure 3. Left: Cell phone image showing sunspots during partial eclipse. Right:
Cell phone video frames of Bailey’s Beads.

Even with all the planning and practice, our group encountered issues dur-
ing the actual solar eclipse. It was windy on eclipse day, so we set up a tent
as a wind barrier to decrease the shaking of the telescopes. We had tele-
scope tracking issues—the iOptron telescope’s tracking was so sporadic
and bouncy that I turned it off and manually slewed the telescope through-
out the entire eclipse. Additionally, the WWV short wave radio signal
that counted off universal time (UTC) in seconds completely cut out about
halfway through the eclipse. Thankfully, we had a backup smart phone
app we were able to use to keep track of the time while recording videos
of the Bailey’s Beads effect. Finally, even with the smart phone camera’s
exposure lock capabilities, a halo began to appear as the light intensity de-
creased during the eclipse. We had to manually adjust the exposure and
then relock it a few minutes before totality.

Our careful preparation enabled us to produce two complete videos at the
South Graze Zone showing Bailey’s Beads before and after totality. We
also captured many spectacular photographs of the partially eclipsed Sun
and its many sunspots. Extra hands and brainpower enabled my team at
the South Graze Zone to overcome multiple unexpected problems and suc-
cessfully achieve the goals for our site. The cooperation and enthusiasm of
the many participants was paramount to the success of the expedition.

Meanwhile, a team of bio and weather observers spent Eclipse Day at the Fort
Laramie historical site, along with the Girl Scout troop, and thousands of eclipse tourists.
The Scouts and their leader were interviewed by the local newspaper, and their photo-
graph appeared on the front page of the next issue, as they used pinholes in Girl Scout
cookies to project images of the eclipse!

Our corona photography crew had clear skies but windy conditions at the center-
line west of Jay Em, WY. The wind was strong enough to shake the telescopes, so we
attached a tarp to our rental vehicle for a windbreak. We operated the camera shutters
from laptop computers, which we kept in the shade so the screens would be readable.
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I had taken the precaution of calculating the exposure times for the solar corona using
a telescope of five inch aperture and a narrow band filter. It was a good thing I did,
since during totality it was too dark to see the camera settings! My headlamp was out
of reach, but I kept shooting and the exposures turned out to be just right. We had
several groups of people parked nearby, and I thought there would be a lot of shouting
and excitement during totality, but as darkness came the wind diminished and it became
quiet. Everybody around us enjoyed mid-eclipse in the silence of awe. Following the
eclipse we packed up our gear, but before we left I had the adventure of instructing one
of our centerline neighbors on how to gut a freshly road-killed rattlesnake!

After the five day excursion was over, we had hundreds of videos, images, and
other data to analyze. Local press and television carried stories about the expedition.
On November 1, 2017 members of the expedition were honored to present our Eclipse
Trip experiences at the annual University Evening, with 300 guests from the UWSP and
surrounding community of Stevens Point attending. Most University Evening presen-
tations typically feature a single lecturer; our eight presenters, including four students,
set new precedents.

Neil Heywood and I are already planning a trip to south Texas to watch the next
Great American Eclipse in April, 2024. Experiencing the 2017 total eclipse was a learn-
ing experience and an inspiration to all of us. Liza Wernicke relates her impressions:

On a personal level, the experience of leading an astronomy team dur-
ing the collection of data was rewarding, sometimes frustrating, and in-
valuable. Witnessing a total solar eclipse, even under limited time condi-
tions, was awe-inspiring and profound. Perhaps the most fulfilling aspect
of the trip was participating in an interdisciplinary research group—while
my team was operating telescopes, Dr. Neil Heywood was recording au-
dio and video of nearby wildlife, and Brayden Dokkestul was collecting
atmospheric measurements. One of my favorite memories of the eclipse
happened right before the end of totality. As I was manually slewing my
telescope and awkwardly trying to take photographs with my digital cam-
era, I overheard Brayden announce that his illuminance measurement hit
zero lux! Being surrounded by science enthusiasts, all sharing different
specialties, greatly enhanced my overall experience. And while I plan on
viewing more total solar eclipses in my lifetime, I will forever be grateful
for the opportunity provided by Art Stevenson and Dr. Neil Heywood to
participate in the UWSP eclipse trip of 2017.


