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June solstice, 1998: Intihuatana Stone at Machu Picchu

What time did the Sun rise today?

Where (on the horizon) did the Sun rise?
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Stonehenge
Built, Over Many Years, c. 3000 BCE

Photo from September, 2003

Observing the Sun in Years Past



Standing Stones at Avebury, England

Photo from September, 2003



The area of the circle is about  28.5 acres, the circumference is 
approximately 0.8 mi.

The stone circle of Stonehenge would fit into the
outer stone circle at Avebury around 130 times.



The Human Desire for Understanding

We Observe, and We Measure, and We Mark

Avebury, September 21, 2003



Silbury Hill

(Sep, 2003)



Types of Observations
-- the How

• Solstice Risings and Settings

• Equinox Risings and Settings

• Retrograde Motions of Planets

• Precession of Equinoxes

• Solar / Sidereal Day / Year

• Eclipses



The Beginnings of Western Science:

Creating Order from Chaos

-- the Why
Eudoxos, c. 375 BCE: Nested Sphere Model of the Universe

1. Earth is the center of the universe

2. All celestial motion is circular

3. All celestial motion is regular

4. The center of the path of any celestial motion is the same

as the center of its motion

5. The center of all celestial motion is the center of the  

universe

...led to Ptolemy’s epicycles and deferents (c. 100 - 1200 C.E.).



Meanwhile in Central America

the Maya Observed Planets, Sun, and Moon

c. 900 CE

El Castillo, or

Temple of Kukulkan

Images from 2004

Caracol



Observing the Sun in Peru
Only about 500 - 600 years ago

c. 1500

Maps from https://nationsonline.org You are free to use the above map or educational and similar purposes; if you publish it online or in print, you need to credit the 
Nations Online Project as the source. 

https://nationsonline.org/


The Inca World View

Images from a March 1990 National Geographic
Article by Dr. John Carlson, used with permission.



Cusco Town Square 1982

Cusco Town Square 2006 Sacsayhuaman 2006

Qorikancha 2006 



Chinchero

Autumnal Equinox

2006



On Inca Trail to Machu Picchu Sun Gate
2006



Machu Picchu from Sun Gate







Intihuatana





Cacao, Cashews

From Mountains to Jungle -- Iquitos

Cacao Cashews



On the Road to Modern Solar 
Observations



Meanwhile in Europe, c. 1610...

Galileo Galilei, Christoph Scheiner, Thomas Harriot

Thomas Harriott's sunspot drawings,
used with the kind permission of Lord Egremont.

These three began to use the telescope to
study the Sun.  Scheiner’s telescope is 
below. (From the Rosa Ursina, published in 
1630, in the public domain.)



Sunspot Cycle Discovery

~ 230 years after Galileo, Heinrich Schwabe, an amateur
astronomer in Dessau, Germany, discovered that the number of
sunspot groups and the number of days without sunspots
increased and decreased in cycles of about 10-years.

Number of Sunspot Groups per Year Number of Spotless Days

Schwabe’s data for 1826 to 1843



Zeeman, 1886

Fraunhofer, early 1800s

George Ellery Hale, early 1900s



Artist’s Concept: Solar Dynamics Obervatory
Launched 2010



HMI HMI - 6173 Å AIA - 94 Å

May 30, 2014

A Selection of SDO Images

AIA 193 Å AIA 211 Å AIA 304 Å



Parker Solar Probe

Electric Field Antenna (4)

Magnetometer (3)

Low- and high-energy solar
particle sensors

Coronal

White-Light

Imager

11.4 cm (4.5 in)

thick carbon-composite

shield -- 1377 C 

(2500 F) in front,

~25 C (72 F) in back

Solar Wind

Electrons, Alphas,

and Protons (SWEAP)

data

Parker Solar Probe
Closest Approach Dec. 24, 2024

Closest Approach: about 3.9 million miles (6.2 million 
kilometers) of the Sun.  Speed ~430,000 mph, go from 

Philadelphia to D.C. in one second



Why Do We Care?



One phase of a 1200 MVA bank of
three transformers, knocked out by
a solar particle storm in 1989. The
unit can cost up to $10 million and
replacement can take up to one year.
The large blue boxes house copper
coils of wire. Note below, the result
of the extra induced current.

Images Used with Permission from John Kappenman



❑At 21:51 UT, Monday 2 April 2001, active region 
9393 unleashed a major solar flare reclassified as at 
least an X20 It appears to be the biggest flare on 
record, most likely larger than the one on 16 August 
1989  and definitely more powerful that the famous 6 
March 1989 flare which was related to the disruption 
of the power grids in Canada.








