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1. Rapid intro to PUNCH Outreach program and team members (Heliophysics Big Year)

2. Advancing knowledge and interpretation of the Chaco “Eclipse” Petroglyph Site

3. Intense period of field testing and formative evaluation

4. Release of our 3-Hole PUNCH Pinhole Projector (Mark 3 and Mark 3B Spanish) + Resources

5. Public release of our first batch of 18 PUNCH Team Cards (gratitude)

6. Proto PUNCH Bowl of web-based Outreach resources

7. Citizen CATE project as “glue” between PUNCH Science and the Total Solar Eclipse

8. Opportunities for PUNCH Outreach engagement



Outreach 
for the 
NASA 

PUNCH 
mission

PUNCH Outreach Core Contributors

Pamela Harman
 Advisory Board Chair

Cherilynn Morrow
Outreach Director John Keller

Outreach Co-Director

Jayne Aubele
Co-Director for Cross-cultural Outreach

Geoff Skelton Jim Greenhouse
Events Planner

Sanlyn Buxner
Evaluator

Duke Johnson
Co-Director for Photography

Dave Dooling
Activity Consultant

Thor Metzinger
Planetarium Production

Todd 
Gonzales

Briana Ingermann
Program Consultant

Craig DeForest
PUNCH PI

Jason Trump
Deputy Program Manager

Nina Byers
SEL Consultant

Mike Zawaski
Activity Consultant



Lowell Observatory

Clark Planetarium
NASA SciAct Infiniscope?

NM Museum of Natural 
History & Science NMMNHS +              
Regional outreach professionals

NM Trails Girl Scout Council

Fiske Planetarium
SwRI – Space Science

CU ATLAS Institute 
Colorado Center for the Blind

Upward Bound
Local Girl Scout Troops

SwRI Headquarters + 
Girl Scouts of SW TexasPlanetary Science Institute 

Regional outreach professionals 
(Our Evaluator + field test partners)

PUNCH Outreach Core Collaborative exemplifies the power of a mutually 
beneficial “Stone Soup” collaboration that radiates beyond our region via 

dissemination partners (e.g., NASA Comms, SciAct, ASP, AAS Eclipse Task Force)

NO “TARGET AUDIENCES”. We collaborate with historically 
marginalized populations to develop multicultural, multisensory 

products and events of benefit to everyone.  
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REMINDER:  Origins of the PUNCH Outreach Program

Does PUNCH 
leadership want 
to do more than 

promote the  
mission?

NO thanks

YES, PI wanted to leverage their funded mission for 
societal benefit & broadening STEM participation

PI would honorably collaborate to develop and 
implement the NASA-funded Comms Plan to cover 
their mission in news, media, and other public outlets

1. PI identified, hired, and supported an Outreach Lead with strong professionalism (soon after mission selection) 
who was charged with building an Outreach team and developing a rigorous plan during Phase B:

2. PI collaborated with their Outreach Lead to develop & submit a proposed Outreach Plan to NASA Heliophysics

3. PUNCH received NASA augmentation to the budget to implement the Outreach Plan

4. The PI and Project Scientist (Sarah Gibson) welcomed the Outreach Team to the Mission Team and integrated 
their participation with Science and Communications Teams + web developer Don Kolinski. 

Outreach 
for the 
NASA 

PUNCH 
mission
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Photo by GB Cornucopia

The yellow star marks the location of the activity depicted below.

On 20 May 2012, after the “ring 
of fire” effect of annularity, the 
Sun set partially eclipsed as 
viewed from Chaco Canyon, 
NM

Annular Eclipse Events in Chaco’s Pueblo Bonito 
20 May 2012 and 14 October 2023

The 2023 annular eclipse occurs on the last 
day of world-famous Albuquerque balloon 
festival. PUNCH Outreach will also collect 
photography at this event. 

Chaco volunteer, Dr. Cherilynn Morrow, leads an activity about lunar phases with an 
Apache family in the plaza of Pueblo Bonito during the 20 May 2012 annular eclipse. 
PUNCH Outreach plans to document a similar event for the Oct 2023 Annular Eclipse
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Chaco is a World Heritage Site and an International Dark Sky Park.
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Chaco is a World Heritage Site and an International Dark Sky Park.
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CHIMNEY 
ROCK
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Photo by Benjamin Oswald

Fajada Butte

Chacra Mesa
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INTRO SLIDE
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Fajada Butte

Triangle Rock

Chacra Mesa
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PUNCH Public Engagement
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AAS INVITED PRESENTATION

We are advancing knowledge and 
interpretation of this site….

1. Our research-permitted photo-
documentation has corrected 
and elaborated on previously 
published data about how the 
horizon calendar and light-and-
shadow-on-spiral phenomena 
behave on the eastern facet.

2. Our nascent, research-permitted 
study of pottery with Sun-
themed designs has unveiled 
similar motifs to the petroglyph.

3. Our 3-D printable model of  the 
petroglyph based on RTI data 
has amplified intriguing details 
of the petroglyph’s features. 



PUNCH MMR PUNCH Sensitive--Management Only

Digital Interactive Kiosk based on Photogrammetry

We have released an
alpha test model of a
digital kiosk for
internal review.



First Image of Apex of Shadow Passing Through Spiral Center
Affirmed with 3 June 2023 two-way photography to document spiral-horizon correspondence
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Time Lapse Video 9 July 2022 (3 June equivalent)
Recorded by C. Morrow on Galaxy S21 Mobile Phone with Tripod
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Contact: cherilynn.morrow@gmail.com                            Activity:     Seeing With Your HandsNASA PUNCH Outreach 24

Sample of Other Human Representations 
of a “Stormy” Solar Corona Through Time 

1860 Hand drawing 
with (now known) CME

1918 Painting with 
Prominences (pink)

1097 Petroglyph with 
Prominences and/or CME?

1980 Ground-based 
Photograph (solar max)

2020 Composite 
Photograph with CME

2000 NASA Spacecraft 
Image with two CMEs



Ancient Pottery Bowl from Chaco Culture
Was the curlicue design on this ancient
pottery bowl inspired by the 1097 total solar
eclipse? Or was it already an artistic motif for
representing the Sun prior to this eclipse?

This pot has not yet been found in the
Maxwell Museum collections at UNM

Comparing the Curlicue Designs of an Ancient 
Pottery Bowl to the Chaco Petroglyph

A research project with UNM Maxwell Museum Collections

1097? Chaco Canyon, New Mexico
Was the curlicue design of this
Ancestral Puebloan petroglyph in
Chaco Canyon inspired by the 1097
total solar eclipse during a period of
high solar activity on the Sun and
high human activity in the Canyon?

Slide from invited AAS 2023 talk given in Albuquerque, NM. Morrow et al.  (2023)   Contact: cherilynn.morrow@gmail.com

2023 Chaco Canyon, NM
My outstretched hand is
about the same size as
BOTH the petroglyph and
the ancient pottery bowl.

3
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high solar activity on the Sun and
high human activity in the Canyon?
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What is this tail-like feature? 
This 3D print with exaggerated 
relief created by U. Colorado 
undergraduates as part of a 
capstone project with the ATLAS 
Institute helped pay more 
attention to this notable feature of 
the petroglyph. Maybe a Tethered 
Prominence-CME system? 



2013 Tethered Prominence – CME System? 
Citation: Miloslav Druckmüller et al 2017 ApJL 851 L41 
DOI: 10.3847/2041-8213/aa9ed5

Longest Ray? Tethered Prominence-CME System?
What do you think?

Morrow et al.  (2023)    Contact for more information about this research: cherilynn.morrow@gmail.com

1898 Annie Maunder (India)
“The longest ray”

What is this tail-like feature? 
This 3D print with exaggerated 
relief created by U. Colorado 
undergraduates as part of a 
capstone project with the ATLAS 
Institute helped pay more 
attention to this notable feature of 
the petroglyph. Maybe a Tethered 
Prominence-CME system? 
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PUNCH MMR PUNCH Sensitive--Management Only

So far in 2023, the Team has collected feedback on “mature” field testing events including:

• Girl Scout Patch events in Ellicott City, MD and Longmont CO [25 Mar and 8 Apr]
• Astronomy Day at the Fiske Planetarium, Boulder, CO [15 Apr, rich Latinx participation]
• Thermoform tactile exploration with BLV learners in Tucson, AZ [Apr]
• 3D printable Tactile exploration during visit to Colorado Center for the Blind [Apr]
• Classroom Visits to Haak’u Community Academy, Pueblo of Acoma, NM [Apr]
• Sun Fun Community Day at the Pueblo of Acoma, NM [20 May]
• AAS Eclipse Planning Workshop, NM Museum of Natural History & Science [9-10 Jun]
• Girl Scout Patch Event Planning Guide: US Planetarium Conference, TN [Jun]
• ….

Intense Period of Field Testing & Formative Evaluation
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March 2023 School Outreach Visit - Pueblo of Acoma

Bi-cultural team

Seeing the Corona w/your Hands

Birthdays on Chaco Horizon

Multi-lingual Kinesthetic Astronomy

Exploring PUNCH Team Cards
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AAS Eclipse Planning Workshop – Jun 2023
“Seeing” the Solar Corona with Your Hands
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The 3-Hole PUNCH Pinhole Projector: Indoors and Outdoors

Birthdays on Chaco Horizon ‘Seeing’ with Your Hands PUNCH Team Cards

US Planetarium Conference - Jun 2023 



Outreach 
for the 
NASA 
PUNCH 
mission

1. Projector close to surface. 
Triangle, round, and square 
shapes of light are sharp.

2. Projector farther away from 
surface. All three shapes of light 
become round, fuzzier, and can 
become larger than the holes of the 
projector.Case 1

34

Case 2

square shape 
of light

In Case 2, we are seeing images of the round Sun.  Field 
testing has revealed the power of next asking learners 
to directly experience the Sun’s roundness using solar 
protection glasses. An indoor demo that alters the
shape of the light source before the Projector will 
delightfully re-enforce the pinhole imaging effect.
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Just want to let you know how much this little guy loved the 3-Hole PUNCH pinhole projector. He must 
have spent 10 minutes moving it up and down to figure out what was happening. So many great questions 
from a 4- year-old!”   - Vivian White,  Director of Free Choice Learning, Astronomical Society of the Pacific
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The next 5 slides guide you through an inquiry to discover how pinhole images 
of eclipses are inverted compared to direct, filtered viewing of what is in the sky.

APPENDIX A6
Discovering How Pinhole Images of Eclipses Are Inverted

The two images (elbow pinhole images, and the filtered view of how the 
eclipse appeared in the sky) were made within minutes of one another while 
observing the 20 May 2012 annular solar eclipse from the plaza of Pueblo 
Bonito in Chaco Canyon, New Mexico.  Enjoy!



Visit our webpage:

● Outreach activities
● Facilitator guides
● Instructions to 

print/access materials
● Info on PUNCH 

science
● Other resources to stay 

connected

https://punch.space.swri.edu/punch_outreach_products.php 

Outreach 
for the 
NASA 

PUNCH 
mission
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https://punch.space.swri.edu/punch_outreach_products.php


Receive our monthly 1-page newsletter

● Provides updates on our latest activities 
and outreach product releases.

● Invites you to contribute photos and 
ideas for our "Did You Know" and "Your 
Solar Photo of the Month" sections. 

● Email us with other ideas to consider

https://punch.space.swri.edu/punch_outreach_products.php 

Outreach 
for the 
NASA 

PUNCH 
mission
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2. Advancing knowledge and interpretation of the Chaco “Eclipse” Petroglyph Site
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4. Release of our 3-Hole PUNCH Pinhole Projector (Mark 3 and Mark 3B Spanish) + Resources

5. Public release of our first batch of 18 PUNCH Team Cards (gratitude)

6. Proto PUNCH Bowl of web-based Outreach resources

7. Citizen CATE project as “glue” between PUNCH Science and the Total Solar Eclipse

8. Opportunities for PUNCH Outreach engagement



We are re-assessing our decision to delay a PUNCH polarization activity until after 
the eclipses due to learning more about the SwRI-based Citizen CATE project which 
will observe the solar corona in polarized light with 40 stations all along the 8 April 
2024 path of totality. 

Credit: SwRI/Citizen CATE/Dan Seaton/Australia 2023
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Polarized 
sunglasses



We are re-assessing our decision to delay a PUNCH polarization activity until after 
the eclipses due to learning more about the SwRI-based Citizen CATE project which 
will observe the solar corona in polarized light with 40 stations all along the 8 April 
2024 path of totality. 

Credit: SwRI/Citizen CATE/Dan Seaton/Australia 2023
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Cherilynn asked: 
What would happen to the view of the 
solar corona during totality if you 
looked with polarized sunglasses and 
then rotated the lens?

Dan Seaton replied: 
You would see the difference. As you 
rotated the lens, different parts of the 
corona would become bright. 

Compare these two minimally 
processed views of the raw data from 
polarizers at 90° from one another. 
This is a lot like what you would see.

Polarized 
sunglasses
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Ways Heliophysicists Have Engaged with PUNCH Outreach
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1. Advocated for our outreach program and for mission team engagement in outreach
2. Participated in PUNCH Team Card Initiative [18 so far, and others are welcome]
3. Contributed to a PUNCH Science Panel at the PUNCH Outreach Annual Retreat in NM
4. Staffed a booth or tabletop at a conference [e.g., AGU 2022, AMS 2023, AAS 2023]
5. Interacted with planetarium/museum visitors at tabletop activity (e.g., Adler, NMMNHS)
6. Served as moderator or participant in a panel about public engagement programs 

embedded in scientific research environments.
7. Served as co-author of Decadal white paper about mission-embedded outreach strategy
8. Co-author of conference abstract about PUNCH Science & Outreach
9. Presented relationship between PUNCH Science and Eclipses to Outreach Professionals
10. Provided ideas and links to new potential outreach partners 
11. Contributed a presentation to Science Friday’s Sun Camp Q & A sessions [Fall 2022]
12. Helped convene field test event for Girl Scout patch activities with daughter’s troop
13. Addressed science questions related to educational product development 
14. Reviewed and/or contributed to our 1-page monthly Newsletter
15. Collaborate on PUNCH science and/or outreach presentations for outreach professionals
16. Collaborate on PUNCH science and/or outreach-related presentations for the public
17. Developed and contributed an art-science-outreach product [music, poetry, visual art, etc)
18. NOTE: We want this form to be quick & easy! Please send feedback to Cherilynn or Sanlyn 

(cherilynn.morrow@gmail.com) and/or to our evaluator Sanlyn Buxner (buxner@psi.edu)]

mailto:Cherilynn.morrow@gmail.com


1. PUNCH Outreach is living up to its original guiding principles and is well-regarded in the 
national eclipse outreach community [ASP, AAS Eclipse Task Force, and NASA Comms]

2. PUNCH Outreach is taking the science commo of pinhole projection to a whole new 
level and inviting others to share in the wealth of innovation and resources.  

a. We invite you to equip yourself with the newly released 3-Hole PUNCH Pinhole Projectors to 
support your personal & institutional outreach efforts for the upcoming eclipses and beyond.  

b. We are inviting learners to observe & explore pinhole projection as a source of delight, 
curiosity & life-enriching experience, with or without an eclipse, and with a lead to PUNCH.

3. Contact Cherilynn if you would like to weigh in: Please share your thoughts & ideas
a. Our photography & archival research (in support of our product development) is advancing 

cultural astronomy knowledge & interpretative possibilities of the Chaco “eclipse” petroglyph.
b. PUNCH Team Cards: 1st batch of 18 is on-line & in printable downloads at AAS.  Open to others.
c. We are re-assessing our decision to delay a PUNCH polarization viewer until after the eclipses.  
d. We are exploring the “science communication” value of a “life-story” analogy for solar wind 

blobs, from “birth” in the corona to “death” at the heliopause.  What do you think?

4. PLEASE help us to support and keep an accounting of mission team outreach activities 
Please let us know if you will (or would like to) support an upcoming eclipse or Sun-related event

Outreach 
for the 
NASA 

PUNCH 
mission

Summary of Key Updates & Invitations
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Chaco is a World Heritage Site and an International Dark Sky Park.

FIN
Thank you for your time and attention!
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