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PUNCH Outreach: PUNCH 6 at Cal Poly

500+ students at Two School Assemblies

Feb 2025

PINE GROVE ELEMENTARY SCHOOL, SANTA MARIA, CA

PUNCH Outreach contributed to
two NASA Launch Services
assemblies, providing a talk about
PUNCH and outreach materials to
over 500 students and teachers at

Pine Grove Elementary (Santa
Maria, CA - 20 Feb 2025).

cherilynn.morrow@gmail.com



The public debut of our Dancing Up
a Solar Storm video-guided art-
science activity was a great hit with
everyone assembled as part of our
primary pre-launch public outreach
event at the California State
Polytechnic University in San Luis
Obispo, CA (23 Feb 2025).

Local TV news media covered the
event. PUNCH  Outreach s
supporting a dozen other pre-
launch events. We are reaching
thousands of people with PUNCH
team members and/or high-quality
outreach products




QUNCH O,

=, Our 3-Hole-PUNCH Pinhole Projector Delights Learners with and without an Eclipse

Our proven 3-hole design makes the Projector timelessly relevant to science education, both outdoors and indoors!

No eclipse necessary
ANY day the Sun shines

2024 Partial Phase of a Total
Eclipse Kentucky Science Center

WHAT is HAPPENING? When the Projector is held close to
the surface, we see triangle, round, and square shapes of
light that match the shapes of the Projector’s holes. As we
pull the Projector farther away from the surface, we see
images of the round or eclipsed Sun forming on the surface.

223 Annular Eclipse
Chaco Canyon, NM

PUNCH Outreach: PUNCH 6 at Cal Poly Feb 2025 cherilynn.morrow@gmail.com
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PUNCH Outreach: PUNCH 6 at Cal Poly

3-Hole PUNCH
Pinhole Projector
DO NOT use this card to look directly at the Sun!

1. Facing away from the Sun, hold this card so that o
the Sun's rays pass directly through the holes ‘@
onto a smooth surface like a wall or sidewalk
(depending on the Sun’s height). Move the card |
closer until you see a triangular, a round, and a |/
square shape of light on the surface.

2. Observe the shapes of light as you slowly move f
the card farther from the surface.When all three | 7
shapes change to round, each hole is forming an r:l
image of the round Sun! Making images using /|
only a small hole is called “pinhole projection” L7 &

3. Repeat steps | and 2 during a solar eclipse to s
inverted images of the Moon partly blocking the Sun!

4. Small gaps between plant leaves can also form
“pinhole images™ of the Sun. Look for round
shapes of light among the shadows!

Disseminated more than 350,000
3-Hole-PUNCH Pinhole Projectors
for 2023 and 2024 eclipse events.

Educators in EVERY state

Photos and reports revealed the
joy and delight experienced by
both facilitators and event
participants of all ages.

Feb 2025

Use of our 3-Hole-PUNCH Projector has Spread Joy & Delight Across the Nation

"] v \

cherilynn.morrow@gmail.com


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

3-Hole-PUNCH Pinhole Projector
Joy and Delight for all Ages. Indoors and Outdoors

%

No eclipse necessary
ANY day the Sun shines...

PUNCH Outreach: PUNCH 6 at Cal Poly Feb 2025 cherilynn.morrow@gmail.com



Spreading Joy and Delight with our 3-Hole-PUNCH Pinhole Projector

In the street On a tarp
(Kentucky) (Mazatlan)

PUNCH Outreach: PUNCH 6 at Cal Poly Feb 2025 cherilynn.morrow@gmail.com



NASA PUNCH Mission Scientist, Dr. Nicki Viall,
with TV meteorologist, Al Roker, following live
coverage of the eclipse in New York City for
NBC’s Today Show.

PUNCH Outreach: PUNCH 6 at Cal Poly Feb 2025 cherilynn.morrow@gmail.com



We can find solar images at all times of the day and year amid the shadows of trees with leaves or needles.
We find them on sidewalks, on snow, on fences, and buildings. On sunny days, do a scavenger hunt to find them!

PUNCH Outreach: PUNCH 6 at Cal Poly Feb 2025 cherilynn.morrow@gmail.com
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PUNCH Outreach: PUNCH 6 at Cal Poly

Feb 2025

cherilynn.morrow@gmail.com
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PUNCH OUTREACH — GREAT FOR GIRL SCOUTS

Ancient & Modern Sun Watching Theme
Outreach icon for the PUNCH Website

PUNCH Outreach: PUNCH 6 at Cal Poly

Feb 2025

Giving a public science talk for the Benitez Public Outreach Event

Dr Nicki Viall, NASA Mission
Scientist for the PUNCH Mission
giving a public science talk about
eclipses at our premier public
outreach event on the Cal Poly
campus. (23 Feb 2025)

cherilynn.morrow@gmail.com
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Birthd ay Sunrises Summer Solstice Spring Equinox ~March 21 Winter Solstice  /puman
on the Horizon ~June 21 Fall Equinox ~September 21 ~December 21

il
.Southeast / @

Great Kiva
Chaco Canyon, NM — Northeast

~ .‘.,_.. .
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| Imégine you are standing at the STAR
looking eastward across the Kiva
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Experimenting with Use of Numbers

Birthd ay Sunrises Summer Solstice Spring Equinox ~March 21 Winter Solstice @'
on th e H orizon ~June 21 Fall Equinox ~September 21 ~De;34mber 21 ,..%,
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Our 3-Hole-PUNCH Pinhole Projector Creates Images of Ceiling Lights
The Projector’s shadow cast on the carpet reveals the ceiling lights are shaped like stars

PUNCH Project Manager

Ronnie Killough
Chicago AGU 2022

demos the 3-Hole PUNCH Pinhole Projector
INDOORS at the Adler Planetarium in Chicago.

B

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

Our Indoor Demo of the 3-Hole-PUNCH Pinhole Projector

A Powerful Learning Companion to Outdoor Demonstrations. NOT just for Rainy Days.

All 3 holes of the projector make an
image of that shape on a surface

o -

Inexpensive LED Desk Lamp Flip a mask over the light

with 2 masks ready to go
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Enjoy playing with
this in the lobby!

PUNCH Outreach: PUNCH 6 at Cal Poly Feb 2025 cherilynn.morrow@gmail.com 16



Seeing With Your Hands

Enjoy playing with
this in the lobby!

PUNCH Outreach: PUNCH 6 at Cal Poly

Feb 2025

cherilynn.morrow@gmail.com
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The NASA PUNCH Outreach team presents:

The Delight of Polarized Light

for use by educators and learners of all ages
who are curious to explore NASA and Nature

PUNCH Outreach: PUNCH 6 at Cal Poly

Feb 2025

PUMCH Outreach Praducts
tinpur] comPLINCHOworeach

cherilynn.morrow@gmail.com
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PUNCH Outreach: PUNCH 6 at Cal Poly

Feb 2025

Polarized Light is All Around Us

cherilynn.morrow@gmail.com
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PUNCH Polarizing Sunglasses

Action of Polarized Sunglasses

Light waves vibrating
Eey endicular to the
ridge pass through

Light waves vibrating

One of Craig’s two sons paragfétgkt;ﬂﬁfé dge

PUNCH Outreach: The Delight of Polarized Light Feb 2025 punchoutreach@gmail.com 20



Many Electronic Screens Emit (Give Off) Polarized Light

We can use polarized glasses to test this

Main Menu | Help |..

PUNCH Outreach: PUNCH 6 at Cal Poly Feb 2025 cherilynn.morrow@gmail.com 21



Screen Testing for Polarized Light
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OUTREACH OVERVIEW

The PUNCH Outreach program activates the theme of Ancient & Modern Sun-watching to enhance the personal
relevance of NASA heliophysics for ail American citizens in the US Southwest and beyond.

PUNCH Outreach: PUNCH 6 at Cal Poly Feb 2025 cherilynn.morrow@gmail.com 22



LINEAR
POLARIZED LIGHT

P U L A R I Z E R 5 B

UNPOLARIZED
LIGHT
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Polarized Sunglasses Block Polarized Light Vibrating in the Direction of the Bridge
When the lenses go black, we have detected light that is vibrating (polarized) along the bridge

Blocks waves vibrating side-to-side Blocks waves vibrating up-and-down Blocks waves vibrating along bridge

‘r‘-m:."::..,..

OUTREACH OVERVIF’
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NASA haliophy..
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Rotating Polarized Glasses to Detect Polarized Light
...like the PUNCH polarizing filter wheel

S

-’ :
Polarized .. like Puncr:

-
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The Light of a Rainbow is Polarized along the Direction of the Bow

At the top of the rainbow, the light is polarized side-to-side
so polarized glasses held parallel to the ground can block it

Action of Polarized Sunglasses

Light waves vibrating
perpendicular to the
water pass through

Light waves vibrating
parallel to the water
are blocked

But what happens if you look near the sides of the bow?

PUNCH Outreach: PUNCH 6 at Cal Poly Feb 2025 cherilynn.morrow@gmail.com 26



Parker Team at the Parker-PUNCH alooza

FISKE Planetarium
University of Colorado
Boulder, CO
17 December 2024

PUNCH Outreach: PUNCH 6 at Cal Poly Feb 2025 cherilynn.morrow@gmail.com
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Visualization support for
Dancing Up a Solar Storm
and also for a PUNCH
short film being developed
by Fiske Planetarium.

New planetarium pipeline
established for GAMERA
model data!

ME, you are thié giant, n égnefized cloud ofi particles barreling\’»th\rough the Solar System.

PUNCH Outreach: PUNCH 6 at Cal Poly Feb 2025 cherilynn.morrow@gmail.com 28



Chris Lowder at the PUNCH-Parker Palooza

Craig DeForest — Tuned in Remotely from CA

New Mexico Museum of
Natural History & Science
Albuquerque, NM
22 Feb 2025

PUNCH Outreach: PUNCH 6 at Cal Poly Feb 2025 cherilynn.morrow@gmail.com
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e, Polarimeter to UNify . "
(i H the Conma and Helosphers About Science Media Outreach

Outreach Overview

OUTREACH PRODUCTS Outreach News

What Is
The well vetted educational products and activities linked below are aligned with th Heliophysics?
Outreach theme of Ancient & Modern Sun-watching described on our Outreach Ove

Outreach Team

May these enduring activities enhance you and your learners’ Sun-watching experie
awareness of our common Sun-watching heritage and the natural extension of that
space with NASA Sun-watching missions like PUNCH.

FUN ACTIVITIES to inspire curiosity, nder, and learning &

3-Hole-PUNCH Pinhole Projector (oval-shaped card 6 inches tall)

This projector allows safe, indirect viewing of the Sun and is a wonderful tool for the study of image fo Presentations
Projector brought joy and delight to hundreds of thousands of peaple observing from every state of ol

2023 and 2024 ecli its 3-hole design makes it timelessly relevant to science education both outdoors in the Hun ar
indoors with a desk lamp. {Spanish version and a 6-min How-to video available)

PUMCH Team Cards (digital interactives + printable downloads)
Experienice the beautiful 3-D interactive formatting of our online cards as you meet members of the NASA PUNCH Team.
(Physical cards are also available as printable PDF downloads).

Sun Fun Fill-in-the-Blanks (drag & drop interactive)
Play an online "drag & drop" word game to learn about the Sun and its effects on Earth.

Dancing Up A Solar Storm (15-min video-guided activity)
Deepen your appreciation for the beauty and nature of the Sun and solar storms. This video-guided kinesthetic learning
activity for all ages interweaves the art of dance, exciting science, and embodied science education.

PUNCH Outreach: PUNCH 6 at Cal Poly Feb 2025 cherilynn.morrow@gmail.com
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Science Media Ourtreach

Visit our webpage:
OUTREACH PRODUCTS

ucational products a wities linked aligned with the PUNCH

e Qutreach activities e e . Lk g e S e

u and your leamers' Sun-w riences through
age and the natural at hertage inta

e [acilitator guides

e Instructions to e e
print/access materials

Outreach

ol e MASA,

for the e Info on PUNCH
NASA
PUNCH

mission e Other resources to stay
connected

science R —

ona with your Hands [for sighted kearners)
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Birthday Sunrises ona Chaoo Can

tlnyurl lcom/PU NCHOutreach ; - crm Eha e Hhad i vk N desnia e ucard v 2 Graad Hiva in Chaco
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