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[Really Understanding £
Pinhole Projection of the Si

Ofgtr”tfr?;h Follow along with our playful learning adventurels

NASA — AndPLEASEHive us
PUNCH g feedback on these questions
mission at the link below:

3-Hole PUNCH
Pinhole Projector

I nS | g hts gal n ed r) DO NOT use this card to look directly at the Sun!
R R 1. With your back to the Sun, hold this card so Ary
Reman’ung ques“ons? that the Sun's rays pass directly through the Q

holes onto a smooth surface like a wall or [/
sidewalk (depending on the height of the Sun). [ /

Ideas for Impr0vement37 Move the card closer until you see triangular, f /

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

3. Try using this card during a solar eclipse to see
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 mixed in with the shadows!
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What's going on? Visit the website
on the other side of this card
to learn more!

MARK 3 Version
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https://tinyurl.com/PinholeFeedback
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Essential viewing:
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3-HOLE PUNCH PINHOLE PROJECTOR

The PUNCH Outreach team designed the 3-Hole
PUNCH Pinhole Projector (3HPPP) so that
everyone can experience and explore the
wonder of how a small, lens-less hole of any
shape works to create real images of the Sun or
other bright light sources, both indoors and
outdoors.

Image credit: Vivian White

Our projector allows you to observe the Sun safely during eclipses or on any sunny day!

The 3HPPP is NOT your ordinary pinhole projector nor a simple give-away like a sticker or button, but a powerful learning tool
when safely and effectively facilitated.

This 6-minute “how-to” video shares what we’ve learned about how to facilitate use of the 3HPPP to excite a lifetime of
curiosity and wonder in learners of all ages.


https://punch.space.swri.edu/punch_outreach_pinholeprojector.php
https://punch.space.swri.edu/punch_outreach_pinholeprojector.php
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Introducing Bhanu
[BAHNOO]

Bhanu means
AN e 27
in Sanskrit
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Bhanu helps guide our way through these Sections. You argaation 2 of 5

Title of Section

Description of Section

How to Use the 3Hole PUNCH
Pinhole Projector

introduces the 3Hole PUNCH Pinhole Projector, demonstrates h
to use it both outdoors and indoors, and describes its difference
from a pinhole camera/viewer.

Observing Pinhole Images of the
Sun in Our Everyday Environments

teaches you how tambserve the phenomenormf pinhole images
of the Sun in our everyday world, both indoors and outdoors.

Exploring Pinhole Projection Using
Your Own Hands

invites you toexplore the behavioof pinhole projection by
experimenting with your own hands (try both palms up!)

Explaining and Understanding How
Pinhole Imaging Happens

interactively guides youguest for explanationand deeper
understanding of how pinhole imaging happens. After this, you
reallyunderstand why small, leAgss holes can create images.

APPENDICESEA

More Insights & Fun Resources

offersmore insights & resourcdg.g., explaining the relationship
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CONTACT:

Dr. Cherilynn Morrow, Outreach Director for the NASA PUNCH mission [cherilynn.morrow@gmail.com]
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PUNCH Sun in Our Everyday Environments

mission

Bahnu saysBe alert to seeing pinhole images

of the Sun every sunny day! The leaves in bushes

YR GNBSa FNB fA1S bl 0dz2NBEQa
nobody notices. Learn to see this wonder hiding

in plain sight and help others to see it too!

CONTACT: 5
Dr. Cherilynn Morrow, Outreach Director for the NASA PUNCH mission [cherilynn.morrow@gmail.com]
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Image of round Sun
through square hole

Pinhole Projection of the S
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even these odeshaped gaps create round images of our sun!

| Sunlight passes througbdd-

3-Hole PUNCH
Pinhole Projector
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>

f light on the su
&

e r roun:
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The images of the
Sunon the side of |
the building are

round even though
| the gaps between |
leaves have odd |
shapes |




Pinhole PrOJectlon of the Sups”
28 Oly FAYR GLAYK2fS AYI 3Sad
These are REAL images of the actual &our star!
outreach Ve can find them at all times of the day and all times of the year.
forthe  We find them amid the shadows of trees with leaves or needles.

NASA . . .
punch  We find them on sidewalks, on snow, on fences, and buildings.

mission

The images of the Sun come in all sizes and may be more round or motieval
depending on the angle between the incoming sunlight and the projection surface.



During solar eclipses it is easier to tell t
we are seeing real images of the Sun

Gaps between tree leaves make wonderful pinhole image displays as the Moon eclipses the Sun.
Upper left image b antavestrella See Credits & Acknowledgements for other photo credits. 8


https://www.flickr.com/photos/73860948@N08/6678331997/

Images of the round Sun projected on a sidewalkmaglday sunlightpasses through the small gaps between leaves of a



Notice the combination of ik
regular shadows and pinhol \t
projected images of the Su

Images of the round Sun projected on a sidewalk as sunlight passes through the srﬁéll gaps near the béselibéfmatves.



Notice how much larger these images are
beneath the tall Ponderosa Pine trees.

11
Images of the Sun projected on the snow lasv-angle sunlightstreams through gaps among the pine needles



Morning & evening are great times to see pinholg

images of the Sun on vertical surfaces. Why?
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Images of the round Sun projected on a fencemasrning sunlightpasses through the small gaps between leaves of a tr




Images of the round Sun projected on a buildingrasrning sunlightstreams through small gaps between leaves of a tr



& Pinhole Projection of the Su

Pinhole images of the Sun projected on a building as morn
~ sunlight streams through gaps between the leaves of an Aspen tree.

When the Sun is lower in the sky (early morning and late afternoon)
it is easier to see pinhole images of the Sun on a vertical surface.
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: We can also find pinhole images of the Sun INSIDE when suniig
' shines through the leaves of a tree or bush outS|de a window
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Images of the round Sun projected on a walllate afternoon sunllghtpasses through leaves outside a window.
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Pinhole Projection of the Surg @*
Look for pinhole images of the Sun when sunlight passeS @i

through the narrow gaps at the edges of window blinds.

Thesesmallgaps at the
edges of the blinds are
long, thinrectangles

But seehow perfectly round
are theimages of the Sun
they project on the wall!

POOOEOSNSOSS

Images of the Sun projected on a hotel room wall@srning sunlightpasses through gaps at the sides of window blind:
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Pinhole Projection of the Sun »*
You can also find pinhole images of the Sun as sunlight gl
passes through the tight weave of a straw hat
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The size and clarity of pinhole images depend on the size of the hole and the distance
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