Notes on The Nature of Images- Artistic and Scientific
 We filter whatever reality is through our eyes and ears and other senses,  creating images and looking for patterns.

All we really have are these images, and yet we suspect there is more; some abstract essence, that puts us in touch with something spiritual.  (Plato’s idea here:  nature of the straight line, etc.  whereby we have NEVER seen a straight line, yet we somehow “know” what it means, ideally, as a form.)

Astronomy, as the most visually oriented of all the sciences, was vilified for its use of images, and branded a poor handmaiden of physics, which was somehow “purer” in its ability to conduct controlled experiments.

But then, many of the cherished notions about the nature of reality went up in smoke with the discoveries of quantum mechanics and relativity, so even the nature of the fabric of space and time itself (thought to be immutable) was called into question.  (Where an object is, and how fast it is moving, so essential for prediction future motion, is no longer possible!  When you have objects moving at high speeds, velocities do NOT add in the “logical” way).  

So we are forced to back off from our abstract understanding into regime limitations, and consider only velocities << c, and sizes of objects much larger than atomic scales.  

Now, images were all we had, and this led to the birth of astrophysics.  It seemed that in order to formulate our theories, we needed to visualize our subject.  

THE NATURE OF IMAGES
What is an image?

As scientific data, we have 3 building blocks:

1) Spatial position information (where a photon comes from in the sky)

2) Energy information (or “color” in the broad sense)

3) Timing information (explicit or implicit information about WHEN the photon arrived)

That’s it!   (problem with x-ray imaging mentioned here….)

Yet there are a few more characteristics of images that are important (at least artistically) that we more or less take for granted….

1) Selectivity( context  (what do you OMIT?)  In art, as in science, the secret is knowing what questions to ask( education.  
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2 eclipse photos here.

2)  Simplicity (as an artistic esthetic and also scientifically as Occam’s Razor)

Slide 3     The Big “N”  (Al Held)

Slide 4     Picasso’s torso

3) Symmetry  (both scientific and artistic contexts here)

a) Mathematics(chaos theory

Slide 5   Koch snowflake

b) Artistic/natural beauty

Slide 6   Queen Anne’s Lace

c) Amalgam of science and art

Slide 7   Cas-A

DYNAMIC  VS. STATIC IMAGES


Slide 8--  The Two Cas-A’s.

What is the information content here?

In science, timing information is vital to determine cause and effect or variability in stellar objects.  (We will see this explicitly later this week, when we explore the distance scale of the Universe).  

In art, it is usually more implicit, but still present.  (maybe historically, in the case of Guernica, for instance?) 
Slide 9--   star trail 1 --- how to determine exposure time

Slide 10--  star trail 2 ---  equatorial airplane speed determination, etc.

However,  in MUSIC, probably the most esoteric of all the arts primarily because of the transient nature of the performance, the images invoked and evoked are COMPLETELY time dependent.  

Surrealism sometimes makes time explicit.


Slide 11--   Magritte ---  Time Transfixed


Slide 12 --  Magritte---   with my watch


Slide 13--   Dali ---   Persistence of Memory

So the image is accumulated or created over time, but doesn’t always appear that way (or evoke a time dependent response).

Talk about time resolution here….  The EYE….  Motion pictures
Greater resolution implies less signal per time bin.

Less resolution implies greater statistical precision (more photons, etc.) but loss of knowledge over short time spans.

SLIDE 14---   fireflies

SLIDE 15--  hummingbird 

Look at Cen X-3 with DS9;  13.4104 sec and 1.34104 seconds.  

Cyg X-1  7 milliseconds (  spatial extent.  (football field analogy…)

Slide 16   Crab over 10 years

MULTIPLE TIME DOMAINS….

Slide 17  Leonid meteors with fireball

Slide 18 Comet

So there is a need to select out the phenomenon of interest….
