TREAS MEXTS
Solar Eclipses 2023-24: Where to Go,
How to Observe Safely

Prof. Patricia Reiff, Rice University
Dr. Carolyn Sumners, Houston Museum of Natural Science
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Solar/Lunar Eclipse 101

no (will be able to see it?)

nat (is a solar ecli rsus a lunar eclipse)

0 go to see it best?)
0 g0 to totality?)
e How (do | observe it safely?)

nere (do | nee

s = 2

ny (do | need"

 When (is the next one?)

reiff@rice.edu



Solar/Lunar Eclipse 101

 Who (will be able to see it?)

* What (is a solar eclipse versus a lunar eclipse)

* Where (do | nee 0 go to see it best?)
» Why (do | need t0'go to totality?)

e How (do | observe it safely?)

 When (is the next one?)

reiff@rice.edu



Solar/Lunar Eclipse 101
 Who (will be able to see it?)

— Total lunar eclig | /202;’ (ends at moonset)
— Annular Eclipse 10/14/2023
— Total Eclipse 4/8/2024

reiff@rice.edu



Solar/Lunar Eclipse 101
— Total Lunar Eclipse 11/8/2022 CST:

www.EclipseWise.com/eclipse. htm Start 02:03
(penumbral)

Start partial 03:10
Start total 04:17
Maximum 05:00
End Total 05:43
End partial 06:50
(after dawn)

End penumbral
(after dawn)

Total + 2022 Nov 08

Saros 136 11:00 TD
A.Node ‘“ AT= 71s

U.Mag. = 1.3589
Mag. =2.4143 | |

Eclipse photo 11/8 courtesy
Thousand Year Canon of Lunar Eclipses A &
©2014 by Fred Espenak Brian CUdnlk, PVAMU




101

Awesome composite of
the lunar eclipse of Nov 8
showing the size and
shape of the Earth’s
shadow.

Eclipse composite 11/8 courtesy James McCarthy
@AJamesMcCarthy . Prints can be ordered from
reiff@rice.edu https://cosmicbackground.io/products/shadows-and-sunsets



https://twitter.com/AJamesMcCarthy
https://cosmicbackground.io/products/shadows-and-sunsets

Solar/Lunar Eclipse 101

www.EclipseWise.com/eclipse.html

NEXT Total Total 2025 Mar 14

) Saros 123 . 07:00 1D Courtesy MrEclipse.com:
Lunar Eclipse |l Dl Al times listed CST

: Start penumbral 21:58 3/13
from US: | Start partial 23:10:34 3/13
3/13- - s Start total 00:27:09 3/14
Par. = 218m . End total 01:33:13

14/2025 el SR Simaad] End partial 02:49:30
(near i 4o va End penumbral 04:00:32
midnight)

Thousand Year Canon of Lunar Eclipses
relff@ rice edU ©2014 by Fred Espenak




Solar/Lunar Eclipse 101

Recent trip of mine
Total Solar Eclipse
in Antarctica

Dec 4, 2021

(3:10 am local) 7
Midnight sunll
(clouded out)

reiff@rice.edu



Annular Solar Eclipse of 2023 Oct 14

Geocentric Conjunction = 17:36:28.8 UT
Greatest Eclipse = 17:59:21.0 UT

Eclipse Magnitude = 0.9520

Sun at Greatest Eclipse

(Geocentric Coordinates)

R.A. =13h18m05.4s
Dec. = -08°14'36.3"
S.D. = 00°16'02.0"
H.P. = 00°00'08.8"

External/Internal
Contacts of Penumbra
P1=15:03:384UT
P2=17:34:287UT
P3 =1824:470UT
P4=20:55:06.9 UT

Ephemeris & Constants

Eph. = Newcomb/ILE
AT= 807s
k1 =0.2724880
k2 =0.2722810
Ab= 00" Al= 00"

Saros Series = 134 Member = 44 of 71

Local Circumstances at Greatest Eclipse

Lat. = 11°21.7'N Sun Alt. = 67.9°
Long. = 083°04.3'W Sun Azm. = 208.0°

Path Width = 187.4km  Duration = 05m17.2s

I 51 A O 6 T O M G ol e O O o |
0 1000 2000 3000 4000 5000
Kilometers

F. Espenak, NASA’s GSFC - Fri, Jul 2,

lipseleclipse.html

sunearth.gsfe.nasa

1.D. = 2460232.233667
J.D. = 2460232.249549

Gamma = 0.3752

Moon at Greatest Eclipse
(Geocentric Coordinates)

RA. =13h18m44.3s
Dec. = -07°56'18.8"
S.D. = 00°15'02.9"
HP. = 00°55'13.8"

External/Internal
Contacts of Umbra
Ul =16:09:59.1 UT
U2=16:14:32.6 UT
U3 =19:44255UT
U4 =19:48:53.5 UT

Geocentric Libration
(Optical + Physical)
1= -3.80°
b= -0.48°
c= 20.45°

Brown Lun. No. = 1247

Geocentric Conjunction = 18:36:02.5 UT
Greatest Eclipse = 18:17:13.1 UT

Eclipse Magnitude = 1.0565

Sun at Greatest Eclipse
(Geocentric Coordinates)

R.A. =01h11m36.9s
Dec. = +07°35'29.3"
S.D. = 00°15'58.2"

H.P. = 00°00'08.8"

Total Solar Eclipse of 2024 Apr 08

Saros Series = 139

J.D. = 2460409.275029
I.D. = 2460409.261957

Gamma = 0.3432

Member = 30 of 71

Moon at Greatest Eclipse
(Geocentric Coordinates)

R.A. =01h10m57.4s
Dec. = +07°53'55.5"
S.D. = 00°16'36.3"

HP. = 01°00'56.6"

Greatest Eclipse
P
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Solar/Lunar Eclipse 101

 Who (will be able to see it?)

* What (is a solar ecli ersus a lunar eclipse)

0 go to see it best?)
» Why (do | need t0'go to totality?)
e How (do | observe it safely?)

* Where (do | nee

 When (is the next one?)

reiff@rice.edu



Solar/Lunar Eclipse 101

 What (is a solar eclipse versus a lunar eclipse)
— A SOLAR eclipse is the moon casting its shadow on

the Earth
— A LUNAR eclipse arth casting its shadow on
.f;‘:; "f

the moon

— Totality means the ENTIRE sun will be blocked by
the moon, allowing us to see the corona

reiff@rice.edu



Solar/Lunar Eclipse 101
4

LUNAR ECLIPSE

P & =EMUMBhA A N .
SUN EARTH MOON
(OBJECTS AND DISTANCES ARE NOT TO SCALE )

,'.W r L a4
r

Lunar eclipse (from http://space.rice.edu/eclipse )

reiff@rice.edu



* The November 8 2022 Selenelion

eclipse was a
“selenelion” eclipse

for the Eastern US ‘

SELENELION PHENOMENON

TATION AT DAWN AND DUSK THE SUN AND ECLIPSED FULL MOON ARE BOTH VISIBLE
ON THE HORIZON IN OPPOSITE POINTS OF THE SKY

DAWN
»
4SUN noon MIDNIGHT
>
DUSK  RED LIGHT AppagenT R — @h APPARENT
0SITIO i o 0SITIO
c @ ACTUAL
s POSITION & POSITION
EARTH

reiff@rice.edu

UUUUU

PENUMBRA

A
MOON



* A selenelion is the
eclipse at dusk or
dawn so you can
see the red sun
AND the red moon
at the SAME TI
The sun’s red ligk

passed over us and ' -

lit the dark moon!

Selenelion

¢ lllllﬂl\ o

reiff@rice.edu



Solar/Lunar Eclipse 101

SOLAR ECLIPSE

VN A
SUN MOON EARTH
(OBJECTS AND DISTANCES ARE NOT TO SCALE)

Solar eclipse (from http://space.rice.edu/eclipse )

reiff@rice.edu



Solar/Lunar Eclipse 101
* If the Moon is too far away to cover the

entire sun we get an annular eclipse:
ANNULAR ECLIPSE

SUN MOON EARTH  awun

Annular eclipse diagram (from http://space.rice.edu/eclipse

reiff@rice.edu



Annular Eclipse
May 20, 2012

P. Reiff
reiff@rice.edu Sandia Peak






Solar/Lunar Eclipse 101

 What (is a solar eclipse versus a lunar eclipse)

— Movie on solar versus lunar eclipse geometry:

https://space.rice.edu/eclipse/eclipse_animations.html

reiff@rice.edu



© RIGE UNIVERSITY -2+ 1+ T Y e
Courtésy NASA HEC. .. " S L af Fe nE L we


http://space.rice.edu/eclipse/animation/flatscreen/EclipseGeometry_1280R264H.mp4

Solar/Lunar Eclipse 101

 What (is an annular eclipse)?
— Movie on annular eclipse geometry:

:

— NOTE - YOU MUST ALV\[A_Y_’S KEEP THE FILTERS ON

https://space.rice.edu/eclipse/eclipse_animations.html

reiff@rice.edu






Solar/Lunar Eclipse 101

 What (is an annular eclipse)?
— Closeup Movie on annular eclipse:

:

— NOTE - YOU MUST ALV\[A_Y_’S KEEP THE FILTERS ON

https://space.rice.edu/eclipse/eclipse_animations.html

reiff@rice.edu









Solar/Lunar Eclipse 101

 What (is a solar eclipse versus a lunar eclipse)
— Movie of what a total solar eclipse looks like from Earth’s surface

— Phases of the eclipse:
First contact: Moon starts to
Second contact: Moon co
Third Contact: Moon star
Fourth Contact: Last bit o

,/ P

” 4

h (beginning of partial phase)
rs Sun (start of totality)

er Sun (end of totality)

aves s’.m (end of partial phase)

—

reiff@rice.edu


http://space.rice.edu/eclipse/animation/flatscreen/SolarEclipse_Earth_1280R264H.mp4



http://space.rice.edu/eclipse/animation/flatscreen/SolarEclipse_Earth_1280R264H.mp4

CORONA

H The outermost layer of the solar atmosphere. The
& W h at (WI I I corona is mad‘ef a tenuous ionized ggs called
you see?)

plasma, with temperatures up to many millions of
degrees Fah it. The corona is visible to the
- nak ring 2 /I solar eclipse.

bl |

PROMINENCES
Structures in the corona
made of relatively cool
plasma supported by
magnetic fields. Prominences
are bright structures w
seen over the solar limb, bt
appear dark when seen
against the bright solar disk
(where they're called
filaments).

|

HELMET
STREAMERS
Large, caplike coronal

structures with long
pointed peaks that
usually lie over
sunspots and active
~ regions. These often
have a prominence or
filament at their base.

CORONAL LOOPS
Found around sunspots and in
active regions. These structures
are associated with the closed
magnetic field lines that
connect magnetic regions on
the solar surface.

POLAR PLUMES
Bright structures of fast-flowing solar
material coming from coronal holes,
areas with magnetic field lines open
to interplanetary space. Coronal
holes are more common near, but not
reif exclusive to, the poles.

g

Credit: S. Habbal, M. Druckmiiller and P. Aniol



Solar/Lunar Eclipse 101

 What will you see?

— Movie of the Diamond Ring and Baily’s Beads as
seen from Earth '
Last part of parti
eclipse and |
beginning of tofally

https://space.rice.edu/eclipse/eclipse_animations.html

reiff@rice.edu





http://space.rice.edu/eclipse/animation/flatscreen/BailysBeads_1280R264H.mp4

Solar/Lunar Eclipse 101

* Here is an animation of the Moon’s shadow
crossing Earth as mi seen from the lunar
surface

https://space.rice.edu/eclipse/eclipse_animations.html

reiff@rice.edu



. | © RICE UNIVERSITY : : )
* Courtesy NASA HEC g



http://space.rice.edu/eclipse/animation/flatscreen/SolarEclipse_Moon_1280R264H.mp4

* Moon’s
shadow
from
orbit

e (actual
photo)

reiff@rice.edu



Solar/Lunar Eclipse 101
* Moon’s
shadow from
orbit
(animation)

https://space.rice.edu/eclipse/eclipse_animations.html

reiff@rice.edu
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http://space.rice.edu/eclipse/animation/flatscreen/SolarEclipse_Orbit_1280R264H.mp4

Solar/Lunar Eclipse 101

* Here is an animation of a lunar eclipse as seen
from Earth: |

. https://space.rice.edu/eclips\e7é‘6ﬁﬂpse_animations.html

reiff@rice.edu



© RICE UNIVERSITY
Courtesy NASA HEC



http://space.rice.edu/eclipse/animation/flatscreen/LunarEclipse_Earth_1280R264H.mp4

Solar/Lunar Eclipse 101

* Here is an animation of a lunar eclipse as might
be seen from the Moon: (note it is a SOLAR

eclipse for the fow Moon)

y“

—

https://space.rice.edu/eclipse/eclipse_animations.html

reiff@rice.edu





http://space.rice.edu/eclipse/animation/flatscreen/LunarEclipse_Moon_1280R264H.mp4

Solar/Eclipse Eclipse 101

 Who (will be able to see it?)

 What (is a solar ecli rsus a lunar eclipse)

* Where (do | nee 0 go to see it best?)
» Why (do | need t0'go to totality?)

e How (do | observe it safely?)

 When (is the next one?)

reiff@rice.edu



Solar Eclipse 101

* IF YOU POSSIBLY CAN, GO TO TOTALITY

* Try to be no more than 1-2 hours from center
line and plan a loc

* Expect HEAVY tra START EARLY!
e Don’t drive when sun > 50 % covered

* Find a hotel an hour away... those in totality
may be full or very expensive

reiff@rice.edu



Solar Eclipse 101

Quebec
Gander

WEATHER

Pennsylvania Sherbrooke

K Ocean

iles de 1a Madeleine

Plattsburgh
Buffalo

Tignish
Oklahoma Indianapolis |
Carbondale Newfoundland

Rochester
Pacific Dallas | Cleveland
Ocean ' Poplar
Mexico Little B,
Rock

Arkansas New York
Missouri Vermont Gulf of
Illinois Saint
Lawrence

Cloud Fraction

Maine o

Brunswick

Mazatlan g

Average April Cloud Amount
Along the Central Line
Total Solar Eclipse
April 8, 2024

reiff@rice.edu




Interactive Map from xJubier.free.fr —
ch_c‘k your location’s times and coverage!

e
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reiff@rieee el If you use this site, please DONATE — every Google map view costs him money


http://xjubier.free.fr/en/site_pages/solar_eclipses/TSE_2017_GoogleMapFull.html

Find your next
eclipses from

https://
timeanddate.

com/eclipse/

reiff@rice.edu

D timeanddate.com

& NASA - Lunar Eclipses: 2021

ALIENWARE®

FOR THE
<\ ‘-timeanddate POWER HUNGRY

Home v World Clock v

Time Zones v Calendar v Weather v Sun & Moon v Timers v

Home / Sun & Moon/ Eclipses/ Houston, Texas, USA

—= Eclipses in Houston, TX, USA

Time/General ~ Weather v Time Zone  DST Changes  Sun & Moon v

- Eclipses visible in Houston, Texas, USA

ALIENWARE [ LegalRollover
m15 R7

12th Gen
Intel® Core™
i7 processor

Calculators v Apps & API v Free Fun v

8 < ¢

Sun & Moon Today Sunrise & Sunset Moonrise & Moonset Moon Phases Eclipses Night Sky

Nov 8, 2022 at 4:59 am Global Event: Total Lunar Eclipse
Local Type: Total Lunar Eclipse, in Houston
Begins: Tue, Nov 8, 2022 at 2:02 am
Maximum: Tue, Nov 8, 2022 at 4:59 am 1.359 Magnitude
Ends: Tue, Nov 8, 2022 at 6:48 am
Max View in Houston
Duration: 4 hours, 46 minutes

November 8, 2022 — Total Lunar Eclipse — Houston

Tue, Nov 8, 2022 at 4:59 am'CST

| Earth's Umbra

¢ Cloud Coverage (Nov 8)
In the past, this day was cloudy 57% of the time
(since 2000).

Countdown until eclipse begins

140 10 32 28

days hrs mins secs




Solar Eclipse 101

 Who (will be able to see it?)

 What (is a solar ecli rsus a lunar eclipse)

* Where (do | nee 0 go to see it best?)
* Why (do | need to'go to totality?)

e How (do | observe it safely?)

 When (is the next one?)

reiff@rice.edu



Solar Eclipse 101

 Why (do | need to go to totality?)
— Multisensory experience
— Only way to see the
— Shadows get shar
— Birdsroost ,}
— Temperature falls, winds-pick up
— Clouds become more transparent
— Each one IS different! Awe-inspiring!

reiff@rice.edu

diamond ring and corona



Diamond rings | have seen

reiff@rice.edu



reiff@rice.edu



NASA spacecraft do
monitor the Sun,
and by combining
three images can I ¥
give us an image of
the sun’s ihner and
outer corona

reiff@rice.edu



CORONAL MASS EJECTIONS FIRST SPOTTED
DURING A TOTAL SOLAR ECLIPSE (1860)

But
nothing
beats v

being = e o () -)

there!l
"

IAP /= AL A
2/27 06:00:05

/ UL A

Left: Drawings of the 1860 eclipse by G. Tempel. Right: Modern-day instrument called
a "coronagraph,” which simulates a solar eclipse, blocking the sun to reveal the sun's
. : outer atmosphere. Eruptions like the one depicted in Tempel's drawing are common
reiff@rice.ed observationfin coronap hi i d P °
graph images. Credit: ESA/NASA/SOHO




Solar Max coronas are more symmetric —
, . this will be close to.maximum

Corona Shape 2012 vs 2009

reiff@rice.edu



A& i

reiff@rice.edu




* “sunset” all
around you
(these are my
fisheye images
from various
eclipses) /;

(China, 2008)

“Dragon Eats Sun”
August 1,2008
(c) Patricia Reiff

reiff@rice.edu by -7



o llsunset” aII

* Some stars
and planets
may be visible

A —
-
—

(Australia > \
2012)

reiff@rice.edu -



* This will be
near-noon —
best for the
shadow and
for shadow

bands

* Moon shadow
approaching at
>1000 mph!
(Libya, 2006)

reiff@rice.edu



* Clouds become
more
transparent —
we even saw
Venus thru the
thin clouds

reiff@rice.edu



Solar Eclipse 101

no (will be able to see it?)

nat (is a solar ecli ersus a lunar eclipse)

0 go to see it best?)
hy (do | need to'80 to to!;blity?)

* How (do | observe it‘safely?)

 When (is the next one?)

nere (do | nee

B = =

reiff@rice.edu



Solar Eclipse 101

 How (do | observe it safely?)

— Eye protection KEY during partial phase

— Special filters for inoculars and cameras

— Only DURING TOT. is Ij safe to view with
naked eye or unshielded binoculars
— Projection techniques using binoculars or telescope

— Pinhole cameras last resort (make a cardboard
screen)

reiff@rice.edu






SAFETY IS Solar Eclipse 101
KEY!
Download
safety
writeup in
English  * https://s} ice.edu/eclipse/pdf/ev
and ergreen_eclipse ffyer1english.pdf
Spanish
from
NASA site

reiff@rice.edu

e https://space.rice.edu/eclipse/pdf/ev
ergreen_eclipse_flyer spanish.pdf


https://space.rice.edu/eclipse/pdf/evergreen_eclipse_flyer_english.pdf

National Aeronautics and Space Administration

Experience a Solar Eclipse

Credit: S. Habbal, M. Druckmidiller and P. Aniol

WHAT IS A SOLAR ECLIPSE?

A solar eclipse happens when the Moon moves between
the Sun and Earth, casting a shadow on Earth, fully or
partially blocking the Sun’s light in some areas. There are
different types of solar eclipses.

TOTAL SOLAR ECLIPSE

| SUN / PARTIAL ECLIPSE
) TOTAL ECLIPSE

PENUMBRA

Not to scale: If drawn to scale, the Moon would be 30 Earth diameters
away from Earth. The Sun would be 400 times that distance.

Credit: Rick Fienberg, T

In this series of stills from 2013, the eclipse sequence runs from right to left. The center
image shows totality; on either side are the 2nd contact (right) and 3rd contact (left)
diamond rings that mark the beginning and end of totality respectively.







Pinhole makes dim image — too big is fuzzy
larger hole focused by readers is brighter




Fun way for a pinhole projection:
Punch holes in cardboard and photograph its shadow!



* Eclipse
shades:

cheap
and
easy!
(But no
magnifi-
cation!)

4

reiff@rice.edu
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* When the

filters are on, i

can be hard to
find the sun.

* First

CLOSE

YOUR EYES and

your f

ice.ed

reiff@r



Then bring th
* (zoomed OUT

ur eyes W|t

oving youf e
should k
the field
Thenzo_“

But, pain
if it’s nea\lily

overhead!
reiff@rice.edu

n the neck



and easier to
share if on a
tripod!



a3 1 1 NN TS

LX\‘ ‘= * Filters on the
\\; OBJECTIVE

"~ NOT AT THE

EYEPIECE










Binocular projectioa

\

This eclipse will be HIGH IN THE
SKY (near solar noon) for much
of the US, and regular
binoculars with solar filters will
crane your neck.

Solution: Binocs on tripod with'
adapter — one lens uncover

Align by minimizing the
of the binocs /7

DANGER: Ensure that people
don’t look through the
binoculars!! Keep tripod very
LOW to ground reiff@rice.edu



Binocular projegt

Ideally put the image into a
shadow area and use white |
cardboard to project the imagg
onto.

DANGER: Ensure that people doh
look through the binoculars!! =%
Keep tripod very LOW to grc

May heat up your binocs

s, SO U
cheap pair that has the tripoc

mounting screw (zoom is good

Requires “binocular tripod

adapter” available online (not:SeH

in most stores)




lon

t

jec

Binocular pro

A drape makes a nice shadow
(keep one lens uncovered)




AR

A,

ice shadi

Telescope
A drape makes an




Solar Eclipse 101

e Critical items:

; sl
lllllll
,uln::ﬂ,‘
2 « gaussg i
Y gagas
¥ ' Sgen "

Binocular tripod adag

Solar filters |

Tripod 4 e
Everyone should have their,
own binoculars for
totality!!

reiff@rice.edu



e “Sunspotter”
— not cheap
but VERY safe
and all get a
good view.

* Easy to align
e Great for Sul
high in the
sky

P

Yy

21he Web: b1, 171

reiff@rice.edu



“Sunspotter”
even works
for nearly-
overhead
sun.

reiff@rice.edu



* H-alpha
telescope:
expensive
but allows
you to .
preview the e

| R\ 1l
Il'

prominences * LEEE L//" izeszai
- : ] b [ ,;"nw

reiff@rice.edu :"j o ;ﬁ;.ﬂ ,:E







Solar Eclipse 101

* Activities for groups:
— Punching boards for pinhole pictures

— Measure tempera ore, during and after

— Sunspotter

— Filtered camcdr"d”er onaTV t)o monitor progress
— Reading chart (smaIIeS’c'fc')nt CELELIE)

— Photographing eclipses under trees, straw hats
— Monitoring animal behavior

reiff@rice.edu



Eclipse Naturalist Observations Date:
Observer: Location:

Wind Wind Fraction
Cloud
Time Temp- cover |Type of clouds if an speed from of
erature yp \ (mark "e" if{ what Sun

%
; estimated) |direction?| covered

Data Sheet

For temps, clouds

and winds

Add in the fraction

of sun covered

later.

Be sure the

thermometer is in

the shade!




Eclipse Naturalist Observations Date:
Observer: Location:

Animal / Fraction
! X 3 Animal / bird behavior of
Time bird species
noted Sun
observed
covered

Data Sheet

For animal / bird

behavior

(add in the fraction

of sun covered

later)




Solar Eclipse 101
 What if it’s cloudy:
— Measure temperature and wind changes

— Reading chart
— Animal behavi (rbosting, etc)
— Watch on NASA TV )

— Don’t give up - clouds'@an become more
transparent as totality approaches

— Let your body experience what your eyes cannot

reiff@rice.edu



He Ha FeXIV Mi He HB He/Hell

Citizen Science

e Cool Science:

— Corona temperature
image

* (greenis 3.6M deg Fe
X1V, red is 1.8M Fe XI

— Chromosphere
Spectrum (be

FeX Na-D;./He-Ds

oL
3 s o S & = S8
© N~ Q0 = S NG < © o
7o) @ %8” o © N©
© © w0 o Pew < <

1), Fe XI (red) , Continuum (white) © 2017 Miloslav Druckmiiller, Peter Aniol, Shadia Habbal, Pavel Starha, Judd Johnson, Jana Hoderové

Courtesy M Druckmdtller (top)
Jay Pasachoff (left)




Solar Eclipse 101

° Cool Science: UTC 2017-08-21 17:57:00

— lonospheric
bow waves

.
LX)
'y

" H
S . {1
M H

.

LT

_ Eclipse QSO
party!

reiff@rice.edu



Solar Eclipse 101

no (will be able to see it?)

nat (is a solar ecli ersus a lunar eclipse)

0 go to see it best?)
hy (do | need to'80 to to!;blity?)

* How (do| observe it‘saf-eIY?)

* When (is the next one?)

nere (do | nee

B = =

reiff@rice.edu



Solar Eclipse 101

 When (is the next one?)

— Roughly 2 solar eclipses every year (but may be partial
only)

— Roughly 2-3 lunar eclizses each year

— At least a partla'rlunar 2 weeks before and/or after a

total solar eclipse —

— After the two in 2023/2024 the next ones thru Texas is

a total in 2045 just touching the panhandle
reiff@rice.edu



Total Solar Eclipses: 2001 - 2050 Annular Solar Eclipses: 2001 - 2050
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Solar Eclipse 101

PHOTOGRAPHY: Hard to get a perfect shot. Have to do
range of exposures and put them together afterwards.
Be sure you can manua ‘exposure and time, and

TURN OFF FLASH!
Short exposures see ences and chromosphere

Long exposures gé’t the corona Lut overexpose the
prominences |

PRACTICE WITH THE FULL MOON - GET DETAIL
YOUR EYES WITH BINOCULARS IS THE BEST

reiff@rice.edu



Solar Eclipse 101

 VIDEOGRAPHY: Again, be able to change exposure
(“iris”) and set manual focus to infinity

 Practice on the full m
 Videocamera with

D viewfinding panel is
safe to take off filt efore diamond ring... and
will show some eorona with the ring (but might
overheat if left on the sun past totality)

e Set up a videocamera so it captures YOU and the

sun —your own reactions and sounds will be the
most fun memory you have of the event.

reiff@rice.edu



e Thisisam
gives the e

Courtesy Druckmuller
he uses digital field line
tracing- has done man
eclipses
www.zam.fme.vutbr

reiff@rice.edu


http://www.zam.fme.vutbr.cz/~druck/eclipse/Ecl2006l/0-info.htm
http://www.zam.fme.vutbr.cz/

* This is a multiple exposure digitally combined but gives
the effect that your eyes see if the sky is very clear

Courtesy Miloslav
Druckmuller
www.zam.fme.vutbr.cz

Total Solar Eclipse 2006

- reiff@rice.edu © 2006 Miloslav Druckmdller, Peter Aniol


http://www.zam.fme.vutbr.cz/~druck/eclipse/Ecl2006l/0-info.htm

* FIRST TIMERS: JUST
ENJOY - don’t spend
your totality behind a
lens!!

* Always put filters
closest to Sun

 Be careful with
viewfinder cameras

* Be sure you can adjust
exposure and focus

* Be sure you can turn
OFF the flash!

e Practice on full mod(
* No moving after 95% -

National Aeronautics and Space Administration

you might trip over EXPERIENCE :

g ACROSS AMERICA se :

. fla s|a light! THROUGH THE EYES OF NASA P i
rei rice.e http:/eclipse2017.nasa.gov 4 g




e Thisis a ROEE ABY
digitially |
combined image
from several at
various
exposures.

* Courtesy Fred
Espenak
MrEclipse.com

(from ?)%

EXPERIENCE

£2017ECLIPSE

ACROSS AMERICA
THROUGH THE EYES OF NASA

reiff@rice.edu http://eclipse2017.nasa.gov

Gredit: . Habbal, M. Druzkmiller and P Anial


https://eclipse2017.nasa.gov/downloadables

Solar/Lunar Eclipse 101

* Test your eclipse knowledge:

—Download the “Ti
the eclipse data

oe” player with

— Available fro
https: //spaceupdate com/Seit-ware tictactoe.php

— Player is free; editor has 3- day free trial
— Play rules like "Hollywood Squares”

et fEAN i Al



https://spaceupdate.com/software_tictactoe.php

OBSERVING

ECLIPSES

"SOLAR ECLIPSES

ANNULARS

ANNULAR
ECLIPSE
BASICS

If there is a total solar eclipse anywhere
on Earth, then two weeks before or two
weeks after there will be a

@ meteor shower

CB) lunar eclipse

(C) hurricane

(D) earthquake

. A A A 4



https://spaceupdate.com/software_tictactoe.php

NEW GAME

ECLIPSES
" SOLAR ECLIPSES

TIC TAC TOE [ kv

OLAR
ECLIPSE
SCIENCE

During totality...

@ the winds will die down

<B> it will start raining
<C> birds will roost
<D> all of these

ECLIPSE
BASICS
-

LUNAR
ECLIPSE
OBSERVING

4

ECLIPSE
SCIENCE

A A A 4



https://spaceupdate.com/software_tictactoe.php

Solar/Lunar Eclipse 101
* More information:
—http://space.ric
* Has links to
* Download |

jJu/eclipse
er sites
B -powerboint
—Join our eclipse news list:
http://bit.ly/RiceEclipse

reiff@rice.edu




Solar/Lunar Eclipse 101

e Solar Filters for binoculars:

—http://www.rainb imphonystore.com/
* High quality pb,p“:)from photo stores
—E.g. online photo stores(B&H, etc)

—Brick and mortar photo & astronomy shops
(Land Sea & Sky, Orion)

reiff@rice.edu




Solar/Lunar Eclipse 101

Equipment Recommendations

* Best binoculars: Zoom 8-20 X 50 (ok: non zoom 10 or
12x 35 or 50) (check by | at stars)

 Best camera: SLR wit -1 "focus and exposure,

300mm or more telep
(ok: digital camera w ptical zdom, “sunset mode”).
DO NOT USE DIGITAL ZOOM or FLASH

* Best camcorder: HD or 4K with focus and
exposure option. (ok: other camcorders with LCD
viewfinder). For groups, link to TV set or school video

reiff@rice.edu




Solar/Lunar Eclipse 101

* This powerpoint may be used freely for
non-commercial e ional use.

* Contact me or origl al owner for
permissions for any.of my images and
animations.

.......... “Doctor Pat”, Rice University

reiff@rice.edu



