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Extreme Ultraviolet Spectroscopy

AWAULTISLIT SOLAR EXPLOREHN

(aka: seeing invisible sunlight)

L

EUV Spectroscopy: splitting
extreme UV light into a spectrum to
figure out temperature, speed, and

disorder in the Sun’s atmosphere

disorder

speed
Spectrum: light's fingerprint

Solar Dynamics Observatory
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How do spectrographs work? Jd/l/‘z'mmmi E

RIS - Inﬁ Region Imaging Spectro;gra'pr'j
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Multi-slit spectrograph
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What can MUSE see?
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MUSE SYNTH ~ BEST SINGLE-SLIT DECENT SINGLE-SLIT

Bart De Pontieu \ e 2.7




What can MUSE see?
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Outreach: Multi-slit Solar Explorer [MUSE
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# A new mission to study the Sun! Partnering with:

% (Chabot Space & Science Center

 (alifornia Academy of Sciences

 Boys & Girls Club of the Peninsula - San
Leandro coming soon!
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Heritage Products from PUNCH: Pinhole Projectors ready to go!

>~

3-Hole PUNCH £
Pinhole Projector

DO NOT use this card to look directly at the Sun!

|. Facing away from the Sun, hold this card so that
the Sun’s rays pass directly through the holes
onto a smooth surface ke a wall or sidewalk
(depending on the Sun's height). Move the card
closer untll you see a triangular, 3 round. and a
square shape of light on the surface.

the card farther from the surface.When all three ;‘Q\
shapes change to round, each hole is formingan 1
imoge of the round Sun! Making images using
only a small hole is called “pinbole projection™ 1/

3. During 3 solar eclipse, repeat steps | and 2 to see
what happens to the “pinhole images™ of the Sun.

4.On every sunviy day. small gaps between leaves
form images of the Sun. Look for round shapes

of light among the shadows of the leaves!

2. Observe the shapes of light a3 you slowly move
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Heritage Products from PUNCH: Team Cards (under construction) *

7 BECCA ROBINSON

BECCA ROBINSON P —

Qutreach Pirector i | were 3 MUSE mission team

1 rely on creativity and communication N member, I'd like 1o be In a role where |

= g

importance of MUSE sclence a3 Joyfully
a3 possible,

oy o

Picture A Y
3 skilis | need in my job

Creativity, resourcefulness, intuition

Three words to describe myself

FUN SUN FACT

Why MUSE matters

MUSE will geow our underitanding of the Sun's dynamic
‘ stmosphere and reveal detalls
the Sun. This can

{ magnetic explosions on

Ip us Detter forecast space weathes events,

which impact our Bves on Eacth

Sun fun fact

Normal refrigesator magnets are much stronges (~50x1) than the

Sun’s Lage magnetic field surrounding it

WORDS THAT HELP GUIDE ME

What's your wavelength?

Yellow i3 associnted with joy and suashine; it's my job 10 convey

the joy of understanding our Sun

What | love about my hobby /

Rock Climbing (pictured front)
MY WAVELENGTH

Problem solving. mental strength, flexibility

OUTREACH




First Original Product: SolArt

Want to Llearn the science behind SolArt?
Check out our video here!

SaM Fontejon/Fontejon Photography, Inc. - ’
- .
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First Original Product: Sol

QolAirt, - A Quide for Parents and (ducators #
Materiole

o Paints: Decodst Water Marbling Paint (DecoArnt)
Thickener: DecoArt Water Marbling Magic Medium Water prep (DecoArt)
Trays: DecoArt Water Marbling Tray 12%x15" (Blick)
Mulberry Paper: FIVEIZERO A4 Mulberry Paper Sheets (Amazon)
Drying Paper: Recollections Cardstock Pager 12702" (Michaels)
Skewers: Any ~6" skewer will do, but | have DecoArt Water Marbling Sticks (Blick)
SolArt Cards; original MUSE Outreach design - contact rrobinson@seticrg for files

£ast Bay Montessor students enjoying SolAn

Art

Procedure

1. Day Before: propare your thickened water according to the instructions on
the thickener. | Uke to use gallon pugs to transport the water.

2. Setups Use 2-3 trays per 6" table, pour ~1" thickened water into each one.

3. Ask cach participant to label a sheet of drying paper with their name.

4. Ask each participant to pick two colors of paint and drip gentie drops of each
color all over the water, Then, have them use their skewers 10 gently swirl the
colors together. Say: “This painting method works from the cutside in, so we
Need Lo Moke the environment that our Sun fives in. This swirly point
represents the turbufent, messy plosma that is the solor wind.*

5. Ask each participant to choose one color of palnt that will represent the
outside xyers of the Sun. Have them place 1-2 drops of that color right in the
middie of the water. Say: “Now, you'Ill make the outer atmosphere of your
Sun in the middie of the solor winkt.”

0. Repeat Step 5 twice more; once to represent the solar surface and once more
10 represent the solar intecior, Explain each layer as participants come to it
Foel free 10 use SolArt Cards to reference each zone.

7. Ask participants to take their skewer and make the Sun's “rays® by deagging
their skewer from thelr solar interior Layer to the solar wind background. Say
*Now, toke your stick and pull the energy out from the inside out, making as
Movly Sun roys 0s you'd like off around your Sun*

8, When the participants are satisfied with their Sun, gently place the mulberry
paper on 1op of their design. Place the participant’s drying paper between
you and the tray. Then, grab the two nearest cormars of the mulberry paper
and gently drag it out of the water, carefully setting it onto the drying paper.

0, Set the art aside for at beast 30 minutes 10 dry.

10. Distribute the SolArt Cards for more information on the Sun's layers and
NASA's MUSE mission
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MUSE Outreach Themes: Magnetic Fields = - ,';, i‘i LTS souar Exrionek

Angel K - Boys & Girls Club Intern 2025 Danny P - Boys & Girls Club Intern 2025
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MUSE Outreach Themes: Spectroscopy
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“The |GJH‘W
SJJC) duhh,...

Angel K - Boys & Girls Club Intern 2025



What else is a better conversation starter than some wearable
envy? Our Boys & Girls Club intern Emili D thought terms like
dopplergram and convective zone would be sure to turn heads.
Enjoy your Team MUSE swag!

Emili D- Boys & Girls Club Intern 2025
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MUSE Outreach Themes: Space Weather . 3
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Mow Can Spoce

| Weother cfect us?

wWhat Is Spoce & Spoce weoTher oMects v by messng with
weather? *

SP0Ce wecther & The term for

whan conditions in Lpoce

S0P 165 ThOT Orte? the EOrTR. Theey Conid
300 workng for Cerion perod of tene (!

G40 ONECTS O EMONVTS Do 20 having 0
chonge 1t 15 coused by e e D exgurn @ 10 Fxdat e
S’y Octvity For enomple, $

@ 22 whan there ore solor fores
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How MUSE Can Help
MOSE sronds Sor MUT-g4t Solor Caplorer




MULTISLIT SOLAR EXPLORER

Explaining Space Weather:

Spoce Weathet is just the changing conditions of the spoce
environmant driven by the Sun's activity, which could impoct
P hnological sy on Earth and in space.
Exaomples include power grids, dites, and

systeens.

Explaining Space Weather: " MNYSE

MURTIANAY ABLAS KarrORIy

e

Spoce Weathor does not just offect systems on Eorth - it con

It can aho induce cyrrents in power linos which could
y iy be black ond con interforo with

-

>

0 ¥ ko GPS. SatelMes con be domaged by
energetic particles and even high-frequency rodio
v can be degroded d

oho affect spacecrafts. The d radiation con In foct s e
damag P on the sp aft. Space weather can
olso affect the 15 dhow 10 the rodsation from solor w
storma. This can be dang for the ostro In spoce, P EAR RS
espocially during the long duration missions.
The reason spoce woather offects satellites is becouse of the

los which d the satelite ok

Mmm;wﬂmub:dhﬂnwm
For exomple, geomagnetic storms can alter the orbit of o
satellite, which could make trocking ond coordination more

difficut.
Crodt Choung. Rompal of ol 2019
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MUSE Bu@rﬁ Game @ Death Valley Da,[k Sky FesI

. Our Magnetic Sun
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MUSE Board Game feat. PUNCH! | ks - N

Did you know?

NASA’s MUSE mission isn't the only NASA satellite studying the Sun! Here
are a few other missions in NASA’s Heliophysics fleet:

OF
T, o NASA’s Interface Region Imaging Spectrograph (IRIS) observes 5 ;
“* the dynamic Chromosphere O

LR R R R R e e R R R

NASA's Solar Dynamics Observatory (SD0O) observes the entire
Sun from Photosphere to Corona

NASA's Polarimeter to UNify the Corona and Heliosphere uses
four suitcase-sized spacecraft to study the details of the
Solar Wind

ESA/NASA's Solar Orbiter is orbiting the Sun and is the first
spacecraft to look at the Sun's poles
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You're invited to play! _, N ,
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KSAT DISH

[convecTION] \ : SOLAR WIND |
20NE I8 ‘i . N CORONAL MASS

) MUSE |
EJECTION LSRR 1, a.ﬁ.a
| sHockuave | » ‘W‘ 04
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MUSE SCIENCE .TEAM
[INTERPLANETARY

SPACE

Magnetic
reconnection!

You collide with Bringthe | Yougetstuckon §  Youmaielt
) 1 huge magnetic ough the st -
another particle closest player a mask and B
- i i loop! Go back to : ; ; :
and get a boost! |§ to your position. diffraction grating! /
Advance 2 the last Corona Advance 1 step.
steps. “Co”
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