JW’s Research Notes—The Great SNP Astrophotography Experiment
1) Intro to Star Trails (And Fields): 
a) As the world turns…. use long exposure to blur stars “movement” across a dark (i.e., 1.5 to 2 hrs after sunset), clear night sky (remember grade school…it’s really the Earth rotating on it’s axis that makes celestial bodies look like they’re moving around us)…. often capture views of things that your eyes didn’t see, including vivid hues produced by stars’ gasses… Length of star trail images depends partly on length of exposure…. Brightness depends partly on aperture. 

b) Technique requires following: camera w/shutter that can be locked open on “bulb,” a release/remote to operate shutter, fully charged battery (or another power source), big memory card (16 GB is great), “acclimated” tripod (see below), no/little light pollution, clear skies. Ideal: programmable cable release, minimal overhead traffic (i.e., planes…. Shoot after 11p), and stationary foreground. 
c) Two approaches to very long exposures: (1) a single, long exposure (easiest, but requires a camera that handles long exposures w/minimal noise) or (2) a series of photos w/short exposures, which are later stacked together w/software to create the equivalent of one long exposure. The latter multiple-exposure option, is your only choice under following conditions:

i) Your desired exposure exceeds your battery capacity, and you do not have an AC adaptor nor an AC power source (our van can provide group w/AC power on Jan. 16)

ii) Light pollution in sky would dominate image if a single, long exposure was used.

iii) Your camera cannot handle long exposures (i.e., you do not have a bulb setting, or your camera produces too much noise with long exposures) 

2) Power:

a) Two ways to power cameras for star trails: (1) batteries (i.e., in-camera or battery packs) and (2) direct plug-in to an AC power source.

b) W/in-camera battery power, shooting time may be limited (to around 1-2.5 hours…plenty of time for a very cool image). To stretch your battery power, you can:

i) Opt for shorter exposures (short star trails or star fields—that is, pinpoint star images shot w/an exposure that’s calculated by: [600/focal length])…. Can later sandwich together the short-exposure pictures to look like one long exposure).
ii) Shoot on smaller size setting (e.g., some say Medium-Fine…some say RAW)

iii) Turn off the in-camera noise reduction and/or lens image stabilization.
c) Be sure to bring extra fully charged batteries—and extra memory cards—and keep them warm.

d) Alternatively, you can use an AC power adaptor to plug camera into a car, nearby power supply, or generator (e.g., the ACK-DC20 for the Canon Rebel XT) 

3) Guesstimating Shutter Speed: 
a) Controls length of star trails in image…depends on lens… longer lens magnifies the trail (e.g., for 50mm lens, takes about 13 sec for stars to begin to streak; for 200mm lens, need 4-sec exposure for stars to begin to streak)…. Seems most ppl use wide-angle lens. 
b) Rough rules of thumb:

i) Need at least 10-min exposure for short streaks (i.e., little dashes)
ii) Need a 20-minute exposure for longer dashes.
iii) [Another source] Minimum of 20 minutes w/50mm lens (less w/longer FL, more w/shorter) 
iv) Full-circle star trails—possible only if you’re shooting at the pole—require a 24-hour exposure.
v) Nice, long streaks occur in about an hour.

vi) Amazing, full, arcing star-trails photos are several hours long (e.g., 2.5 hr).
vii) Three hours, according to one source, “might be overkill”
c) Advice from one source: “To guesstimate SS, try starting at ISO 400 at f/2.8 or f/4. The correct exposure is when the peak of the mountain of the histogram on the back of the camera reaches 1/3 to 1/2 of the way from the left hand side to the right. If there’s light pollution, exposure may be as short as 30 seconds. At dark sites, exposure could be 5 to 10 minutes. Use this exposure time for all of your exposures, and just keep shooting a lot of frames. Be careful not to move the camera at all between exposures.” 

d) Other exposure examples found on line:

i) 118 images @ 30-second exposure for about 60 minutes…f/3.5 @ ISO 800

4) Aperture Setting: 
a) …controls how bright the star trails appear in image. “W/dark skies and wide-angle lens, you’ll record clear trails at f/8. W/light pollution must shoot at f/5.6 to make sure dim stars are recorded by sensor”….another source says: shoot wide open if there’s no ambient light… Another source says: “Anywhere between f/5.6 and f/8 should be fine”… another says “one stop up from widest poss”…. Another says f/4-5 range…. Others say “up to f/8.”
5) ISO Setting: 
a) Unlike film cameras, digitals are notorious for producing noise with long exposures. Set ISO as low as possible to minimize digital noise…. Most say between 100 & 400…. Others suggest >800.
6) Cable Release:

a) Should have this to minimize camera shake. Alternative: self-timer for shorter exposures. Easiest for star trails is a programmable remote release…. enables you to set exposure time, total number of frames, and length of pause between frames. 

7) Tripod: 

a) Acclimate your tripod to prevent the movement that could occur if the metal expands/contracts to match ambient temperature (i.e., carry tripod in trunk, not a warm vehicle). To minimize movement, set tripod on concrete surface…. Secure camera straps, or anything else that might blow/vibrate if the wind came up.
8) Composition: 
a) …photo best w/something interesting in foreground (e.g., a lake, mountain, tree, building, rock formation, etc. )…. Ensure that both foreground subjects and distant stars are in focus (perhaps a wide-angle lens and at least 10 feet to the closest foreground subject). Obviously, is best to compose the shot before dark.

b) Will get silhouette of foreground object(s) if there’s no ambient light. If want to illuminate a foreground object so it shows up in image, here’s how:  Near very end of exposure, manually fire a flash (can use colored filter if you want to add color)…also, can use flashlight and/or vehicle lights…. hide the light source from camera's viewpoint so it is not visible in shot.
c) Consider in composing shot the anticipated path of the star trails as the Earth rotates. Many people say point camera towards Polaris (in N. Hemisphere), but any direction is okay.

i) Point N. if you want to capture stars circling/revolving around Polaris (i.e., find the N. celestial pole by following the two end stars of the Big Dipper’s “cup” to the bright star at the end of the Little Dipper’s tail… the altitude angle of Polaris corresponds to our geographic latitude, which is 39 degrees)…. or use a compass to find true N., which is a ways from Polaris.

(1) Best results if Polaris is off center a tiny bit from the horizontal center of frame
ii) E. in winter may record Orion rising on horizon

d) Have seen interesting pics where camera is cocked to create an angled horizon…. Think out of box.
9) Miscellaneous:
a) Prevent dew build up on the lens (if it’s on your windshield, it’s on your lens):
i) Blow periodically w/a warm hair dryer.

ii) Wrap one or two (1) socks or (2) hand-warmers (from REI or www.warmers.com) around your lens, and secure with a rubber band. Hand-warmers last anywhere from 4-8 hours. 

b) If you’ve elected to take a series of photos w/short exposures, you will sandwich together the images using Photoshop, Chris Shur’s Star Trail Action, or Achim Schaller’s freeware StarTrails program.

10) Summary of Decisions/Actions/Equipment:

a) Place acclimated tripod on solid surface where it won’t be bumped during the long, dark night.

b) Place fully charged battery in camera (or attach other power). Keep backup batteries warm.
c) Place empty, big memory card (16 GB=ideal) in camera.

d) Set ISO low (best guess: 100 to 400)
e) Set Metering Mode on Center-Weighted (most common advice I found online)
f) Set Recording Quality to Medium-Fine/RAW.
g) Set White Balance to Auto (or Tungsten if there is light pollution for which you need a bluish cast).
h) Set lens to “one stop up from” widest aperture possible
i) [Program and…] attach cable release.

j) Set shutter for “bulb” exposure

k) Lock up the mirror (to eliminate “mirror slap” vibration).

l) Place camera on tripod (secure anything on tripod that might blow in wind).
m) Focus lens on either (1) infinity—for stars only or (2) stars and foreground.
n) Switch to manual focus, to prevent lens from trying to refocus when you activate the shutter.
o) Point camera your preferred direction (anywhere is okay):

p) Lock open shutter (cable release/self timer/remote), and do one of three things (depending on your cable release and shooting methodology):

i) Relax/sleep for as long as you want if your cable release is programmable.

ii) Relax, but be around to release the shutter at your predetermined exposure length if (1) your cable release is manual and (2) you are shooting a single, long exposure.

iii) If (1) your cable release is manual and (2) you’re shooting a series of short exposures (i.e., Method Two), drink coffee, because you’ll be working much of the time. Without bumping your camera, you’ll be hand shooting (possibly hundreds of) exposures one after the other as quickly as you can. Waiting too long between frames produces gaps in the star trail images. 
11) Astrophotography is trial and error. Be sure to record your conditions (i.e., site conditions, equipment settings, exposure times, etc.) so that you can tweak subsequent efforts and improve your results. 

Suggested Resources (links):

· Catching the Light (http://www.astropix.com/HTML/I_ASTROP/TRIPOD/TRIPOD2.HTM). Has step-by-step instructions, examples, & links to resources that will put together multiple, short exposures (if that’s the method you elect to use).
· Patterns in Nature: Star Trails (http://photography.nationalgeographic.com/photography/photos/patterns-star-trails.html). Six inspirational pics.

· The Evening Sky Map (http://www.skymaps.com/skymaps/tesmn1001.pdf). Download the N. Hemisphere map for January 2010.

· How To: Star Trails  (http://adcuz.co.uk/2009/06/25/how-to-star-trails-stacking-with-startrailsexe/). Cool pics where camera set at an angle.
Research Notes: Light Trails
A cinch compared to the tech requirements for star trails. Again, a slow exposure captures graphic images that you draw/write w/a light source (flash light or strobe). Artist tries to keep moving, so only the graphics are recorded by the long exposure. Lots of ways to fine tune this general approach (color, size of beam, including people/ghosts, etc.), but I’ll prepare all of that. Here’s how I suggest you prepare for Saturday:

1. Bring a second camera and tripod, if you have them (we’ll likely be doing 10-sec to 30-sec exposures). If you don’t have a second camera, don’t worry. We’ll squeeze in some light painting between sunset and the star trails shoot.

2. Wear dark clothing (you’re less likely to show up in the shot)…. Or, bring costumes if you want to create ghostly images in the ruins of Rhyolite.
3. Bring any props that you want to play with. I’ve seen bottles outlined w/white light. (I’m thinking a martini glass outlined in white, w/a green squiggle for the olives.)

4. Please plan to participate in the group shot where everybody draws a simple graphic based on the first letter of their last name (I’m practicing both “worm” and “water droplet,” because I can’t decide…found examples by googling “worm illustration” and clicking “Images” on the top left of the page).

5. If you want to write (perhaps “Be Mine,” with a big red heart, for Valentine’s Day?), you might want to practice writing backwards (you, and flashlight must face the cameral lens). Also, know that a fine-beam (e.g., LED) flashlight works best for light writing.

6. Bring your brightest flashlights (and extra batteries). I hear that the 99-Cent Store has colored flashlights. Glow sticks can be fun, too.

To get inspired, I strongly recommend that you check out these online resources:
· Light Painting Tutorial Video - Fun with Photography (http://www.youtube.com/watch?v=4IS-DBZEXcA). A great video on basicss of light painting.

· Light Painting Tutorial Video (http://www.youtube.com/watch?v=TeTzUzPfleU&feature=related). Nice tutorial from another light-painting artist.
· Light Painting: A Step-By-Step Guide (http://adcuz.co.uk/how-to-articles/how-to-light-painting/).

· YouTube Lightwriting Video (http://www.youtube.com/user/lichtfaktorcrew#p/a/0863A1404FFEDEF3/0/CqT7mEdrF-0)

· Sprint Commercial (http://www.youtube.com/watch?v=lW_9SYaWAQg)

· How They Did Sprint Commercial (http://vids.myspace.com/index.cfm?fuseaction=vids.individual&VideoID=14982055)
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