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Star Formation and Galactic Winds 
Dr. Katherine Kornei 

Everyone Welcome!  Monday Mar 17th 
New Members Begins: 6:30 pm.  Location: OMSI Planetarium  

General Meeting 7:30 pm.  Location: OMSI Auditorium  
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Trout Lake Star Party photo above courtesy Michael Minnhaar 

Moon photos below courtesy David Haworth 

Full Moon 
Mar 16 

First Quarter Moon 

Mar 08 
Last Quarter Moon 

Mar 23 

New Moon 
Mar 30 

Star formation is pervasive across the universe. Understanding why some galaxies form stars more 

quickly and in a greater quantity than other galaxies is a fundamental question in astronomy. I use a 

sample of distant galaxies to investigate how star formation proceeds and how the process of star 

formation affects the shape of galaxies. Specifically, 

I use data from the Hubble and Keck telescopes to 

study how star formation can cause bubbles of gas 

and dust to be blown out of galaxies ("galactic 

winds"). I investigate the prevalence of these 

galactic winds as a function of galaxy properties 

and find that galaxies with a higher surface density 

of star formation possess more galactic winds. 

These findings imply that high densities of stars 

(i.e., clusters of stars) are necessary in order to 

expel gas and dust from galaxies. By removing gas 

and dust from galaxies, the fuel necessary for star 

formation is removed. Galactic winds accordingly 

act as a feedback mechanism that regulates star 

formation in galaxies. 

Katherine Kornei earned her Bachelor’s 

degree in astrophysics from Yale University 

in 2006 and her doctorate in astronomy 

from the University of California, Los 

Angeles in 2012. Her doctoral thesis 

focused on star formation in distant galaxies 

and the morphologies of galaxies. Katherine 

has worked at NASA Ames Research 

Center as a research assistant and has 

obtained data from the Hubble and Keck 

telescopes. Katherine currently works as a 

science educator for OMSI and The Lawrence Hall of Science (at UC Berkeley). 

Katherine also works as an editor for The Astrophysical Journal, where she has 

edited over 150 research manuscripts. Since joining the RCA in January 2013, 

Katherine has helped to develop the RCA Youth Astronomy Academy. 
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Telescope Workshop  
When:        Saturday, Apr 12th 

 10:00am - 3:00pm 

Location:  Technical Marine Service, Inc.  

 6040 N. Cutter Circle on Swan Island-Portland 

SIG Leader:  John DeLacy 

Assistant:      Don Peckham 

Email: tw-sig@rosecityastronomers.org 

http://www.rosecityastronomers.org/sigs/tmw.htm  

Astro-Imaging Special Interest Group 

When:  Wednesday, Apr 09th, 7pm  

 

Location: Oak Hills Church,  

 2800 NW 153rd Ave,  Beaverton 

  

SIG Leader: Greg Marshall 

Email: ai-sig@rosecityastronomers.org 

http://www.rosecityastronomers.org/sigs/astroimage.htm 

Astrophysics / Cosmology SIG 
When:        Wednesday, Mar 23rd 

  7:00pm 

Topic:   TBA 

Presented by:  TBA 

Location:  8012 SE Raymond St., Portland, OR 97206 

SIG Leader:  Viktors Berstis 

Email: cosmology-sig@rosecityastronomers.org 

www.rosecityastronomers.org/sigs/cosmology.htm  

 Youth Program 

When:  New Classes Scheduled for 2014  

Location: Kennedy School 

See http://www.rosecityastronomers.org/youth/youthAA.htm 

for more information or to sign up. 

 

Leader:  Kathy Kornei 

Email: youth@rosecityastronomers.org 

http://www.rosecityastronomers.org/sigs/youth.htm 

New Members/Introduction to Astronomy 

When:      Monday, Apr 21st, 6:30pm 

Location:    OMSI Planetarium 

Topic:     TBD 
 

SIG Leader: Howard Knytych 

Email: newmembers@rosecityastronomers.org 

Downtowners Luncheon 

When:        Friday, Apr 4th, Noon 

Location:      McMenanims’s  

1504 NE Broadway, Portland 

SIG Leader: Margaret McCrea 

Email: downtown-sig@rosecityastronomers.org 

http://www.rosecityastronomers.org/sigs/downtowners.htm 

Special Interest Groups 

Outreach star party held at Washington 

State University Vancouver on 03/11/14. 

Photo: Mark Seibold 

http://www.rosecityastronomers.org/sigs/tmw.htm
http://www.rosecityastronomers.org/sigs/astroimage.htm
http://www.rosecityastronomers.org/sigs/cosmology.htm
http://www.rosecityastronomers.org/youth/youthAA.htm
http://www.rosecityastronomers.org/sigs/youth.htm
http://www.rosecityastronomers.org/sigs/downtowners.htm
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RCA Board of Directors 

Elected Officers Name Email Address 

President David Nemo president @ rosecityastronomers.org 

Secretary Duncan Kitchin secretary @ rosecityastronomers.org 

Treasurer Larry Godsey treasurer @ rosecityastronomers.org 

VP Communications Diana Fredlund media @ rosecityastronomers.org 

VP Membership Ken Hose membership @ rosecityastronomers.org 

VP Observing Steve Weiler observing @ rosecityastronomers.org 

VP Outreach and Education Jim Higgs outreach @ rosecityastronomers.org 

VP Programming Mark Martin program @ rosecityastronomers.org 

Appointed Directors Name Email Address 

Director, Dark Sky Preservation (IDA) Dawn Nilson ida @ rosecityastronomers.org 

Director, Book Library (Books & Videos) Jan Keiski library @ rosecityastronomers.org 

Director, New Members Howard Knytych newmembers @ rosecityastronomers.org 

Director, Newsletter (Rosette Gazette) Scott Kindt editor @ rosecityastronomers.org 

Director, Merchandise Sales (Merchandise Sales) VACANT sales @ rosecityastronomers.org 

Director, Telescope Library (Telescope Library) David Horne telescope @ rosecityastronomers.org 

Director, Youth Program (RCA Youth Program) Kathy Kornei youth @ rosecityastronomers.org 

Other Contacts 

Program / Project / Activity Name Email Address 

Astronomical Imaging Special Interest Group Greg Marshall ai-sig @ rosecityastronomers.org 

Cosmology Special Interest Group Viktors Berstis cosmology-sig @ rosecityastronomers.org 

Downtowners Lunch Special Interest Group Margaret McCrea downtown-sig @ rosecityastronomers.org 

Haggart Observatory Rusty Baumberger haggart @ rosecityastronomers.org 

Magazine Subscriptions (Discount Subscriptions) Larry Godsey magazines @ rosecityastronomers.org 

Observing Site Fund (Site Fund) David Nemo sitefund @ rosecityastronomers.org 

Sister Clubs Jan Keiski sisterclub @ rosecityastronomers.org 

Starlight Parade Float Sameer Ruiwale starlight @ rosecityastronomers.org 

Telescope Workshop 
John DeLacy 
Don Peckham 

tw-sig @ rosecityastronomers.org 

RCA Member Forum 
Larry Godsey 
David Nemo 

admin @ rosecityastronomers.org 

Webmaster Larry Godsey webmaster @ rosecityastronomers.org 

ALCOR (Astronomical League Coordinator) Ken Hose alcor @ rosecityastronomers.org 

We are going to be starting an "Introduction to Astronomy" series of educational and instructional tutorials focused on basic 

astronomy, equipment and observing skills, geared towards beginners wanting to learn the fundamentals of astronomical observ-

ing and imaging.  Series will be every-other month (alternating with New Member Orientation) in the OMSI Planetarium 6:30 - 

7:15 p.m. preceding General Membership Meeting (third Monday of month).  Instructors will be RCA member-volunteers.  For-

mat will be interactive presentation and lots of time devoted to Q & A.  The first tutorial "Introduction to Astro-Imaging" will be 

on Feb. 17 @ 6:30 presented by Duncan Kitchin.  Future topics will be based on feedback from New Member Orientation meet-

ings and keeping our ears open to what new members and other beginners are asking about.  Please let David Nemo or Howard 

Knytych (above) of interest in any topic. 

http://www.darksky.org/
http://rosecityastronomers.org/library.htm
http://rosecityastronomers.org/sigs/new_members.htm
http://rosecityastronomers.org/news/index.htm
http://rosecityastronomers.org/sales.htm
http://rosecityastronomers.org/scopelibrary/index.htm
http://rosecityastronomers.org/sigs/youth.htm
http://rosecityastronomers.org/sigs/astroimage.htm
http://rosecityastronomers.org/sigs/cosmology.htm
http://rosecityastronomers.org/sigs/downtowners.htm
http://rosecityastronomers.org/sp/haggart.htm
http://rosecityastronomers.org/mags/index.htm
http://rosecityastronomers.org/donate/site.htm
http://rosecityastronomers.org/sister_clubs/index.htm
http://rosecityastronomers.org/sigs/tmw.htm
http://rosecityastronomers.org/forums.htm
http://www.rosecityastronomers.org/introastro.htm
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These are the currently scheduled star parties for the 

Rose City Astronomers club for 2014.  As always, 

these are weather dependent. Star parties may be 

rescheduled or cancelled due to various factors.  Re-

schedules may be found here in the newsletter if 

enough advance notice is given.  All updates will be 

posted to the online calendar and on the forum.  Last 

minute cancellations are handled through the forum 

and it’s email system.  Directions for star party loca-

tions can be found online as well. 

January 

Jan 3 (Fri) Rooster Rock SP 

Jan 4 (Sat) Haggart Public Night 

Jan 24 (Fri) Rooster Rock SP 

Jan 25 (Sat) Stub Stewart SP 

February 

Feb 1 (Sat) Haggart Public Night 

Feb 28/Mar1 (Fri-Sat) Maupin SP 

Feb 28 (Fri) Rooster Rock SP 

March 

Mar 1 (Sat) Stub Stewart SP 

Mar 8 (Sat) Haggart Public Night 

Mar 22 (Sat) OMSI Vernal Equinox SP 

Mar 28/29 (Fri-Sat) Maupin SP 

Mar 28 (Fri) Rooster Rock SP 

Mar 29 (Sat) Stub Stewart SP 

April 

Apr 5 (Sat) Haggart Public Night 

Apr 14 (Mon) OMSI Lunar Eclipse SP 

Apr 19 (Sat) OMSI Planet Parade SP 

Apr 25/26 (Fri-Sat) Camp Hancock 

Apr 25 (Fri) Rooster Rock SP 

Apr 26 (Sat) Stub Stewart SP 

May 

May 10 (Sat) OMSI Astronomy Day SP 

May 17 (Sat) Haggart Public Night 

May 23/24 (Fri-Sat) Maupin SP 

May 23 (Fri) Rooster Rock SP 

May 24 (Sat) Stub Stewart SP 

June 

Jun 14 (Sat) Haggart Public Night 

Jun 21 (Sat) OMSI Summer Solstice SP 

Jun 27/28 (Fri-Sat) Maupin SP 

Jun 27 (Fri) Rooster Rock SP 

Jun 28 (Sat) Stub Stewart SP 

July 

Jul 12 (Sat) OMSI Lunar Viewing SP 

Jul 18 (Fri) Haggart Public Night 

Jul 19 (Sat) Stub Stewart SP /  

RCA Summer Picnic 

Jul 25/26 (Fri-Sat) Trout Lake SP 

August 

Aug 12 (Sat) OMSI Perseid Meteor SP 

Aug 16 (Sat) Haggart Public Night 

Aug 19-24 Oregon Star Party 

Aug 29/30 (Fri/Sat) Mt. St. Helens SP 

September 

Sep 13 (Sat) Haggart Public Night 

Sep 19/20 (Fri-Sat) Camp Hancock 

Sep 20 (Sat) OMSI Autumnal Equinox SP 

Sep 25-27 (Thu-Sat) Indian Trail Spring SP 

Sep 26 (Fri) Rooster Rock SP 

Sep 27 (Sat) Stub Stewart SP 

October 

Oct 08 (Sat) OMSI Total Lunar Eclipse SP 

Oct 18 (Sat) Haggart Public Night 

Oct 23 (Sat) OMSI Partial Solar Eclipse 

Oct 24/25 (Fri-Sat) Maupin SP  

Oct 24 (Fri) Rooster Rock SP 

Oct 25 (Sat) Stub Stewart SP 

November 

Nov 15 (Sat) Haggart Public Night 

Nov 21 (Fri) Rooster Rock SP 

Nov 22 (Sat) Stub Stewart SP 

December 

Dec 13 (Sat) Haggart Public Night 

Dec 19 (Fri) Rooster Rock SP 

Dec 20 (Sat) Stub Stewart SP 

RCA 2014 Star Party Calendar 

http://www.rosecityastronomers.org/calendar/
http://www.rosecityastronomers.org/forum/simple/
http://www.rosecityastronomers.org/sp/index.htm
http://www.rosecityastronomers.org/sp/index.htm


 
 
 
 
 

Canis Major’s 
skullcap emission 
nebula is worth 
the hunt. 
 

By John W. Siple 
 
 

eople are accustomed to seeing 
Canis Major’s popular star clus-
ters. Although spectacular, you’ve 
never really explored the constella- 

tion until you’ve paid a visit to the emission 
nebula called Thor’s Helmet (NGC 2359) — 
or attempted to capture images from your 
telescope’s camera. A symbolic interpreta-
tion of this important celestial sight leans 
toward Scandinavian lore, where its nebu-
lous loops trace out the margins of a horned 
Viking helmet. Thor himself, god of thunder 
and war, is sometimes pictured wearing the 
headdress, the lightning-blue streamers rep-
resenting his vented wrath and anger. 
    Located in a majestic setting, it lies di-
rectly northeast of the dog star Sirius and 
next to the beautiful naked-eye cluster pair 
of M46 and M47. This rich expanse of the 
winter Milky Way contains an astonishing 
number of stellar associations and other 
galactic objects. Because of the emission 
nebula’s soft or muted glow, it’s normally 
missed during a casual telescopic search. 
When finally found, it appears as an indis-
tinct 9th-magnitude patch of haze, having 
rotund dimensions of 13' X 11'. The surface 
brightness is quite low for an object of this 
caliber, but detail improves significantly 
through the use of select astro-filters.  
    In normal light, Thor’s Helmet is hardly 
more than a weak brightening of the sky 
background, but of course its strength grows 
with each step in aperture. A miraculous 
transformation occurs when an oxygen III or 
narrowband filter is placed in the telescope. 
(The benefit of using appropriate filters can-
not be overstated, especially when applied to 
certain types of emission and planetary nebu-
lae. They operate on the principle of passing 
and blocking discrete wavelengths of light.)  
    A 4-inch scope will show a heavily mot-
tled midsection along with two main up-
raised extensions. Doubling or tripling the 
aperture brings out considerably more fine 
detail. It now becomes a riveting structure of 
otherworldly design, where twisted strands 
of thicker nebulosity — the pointed horns — 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
curve outward from a once amorphous cen-
ter. A gauzy framework of electrifying coils 
embellishes the lemon-shaped core, swirling 
in haphazard fashion about an 11½-
magnitude central star.  
    When the nebula complex is oriented 
nearly north and south, telescope owners 
may perceive a large “numeral 2” figure 
from its brightest lit portions. The most 
prominent gilded spike, other than the long 
gradual curve at the crosshatched center, 
bends toward the west-southwest, splitting 
eventually into two streams of milky lumi-
nescence. Fat topical glows are also clearly 
visible opposite the sharp horns, gourd-like 
features that meander counterclockwise 
against a rich backdrop of intervening stars. 
    At a distance of 15,000 light-years, the 
bubble-like structure is over ten times as 
remote as the famous Orion Nebula. The 
illuminating powerhouse is an extremely hot 
and unstable star that belongs to the Wolf-
Rayet spectral class. This category is re-
served for massive, highly luminous stars 
that possess temperatures between 25,000 °K 
and 50,000 °K — rare and rapidly changing 
occupants on the chart of stellar evolution. 
The blazing central star, a prime supernova 
candidate, has spewed out repeated waves of 
hot ionized material; the crackle-glass shock-
wave pattern is especially evident through 
14-inch and larger backyard instruments. 
    Several exemplary open clusters inhabit 
the same general area, worthwhile distrac-
tions while scanning for NGC 2359. The 
best sight is probably NGC 2360, a rich mass 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
of stardust easily spotted 3.4° east of Gamma 
(γ) Canis Majoris. An attractive assemblage, 
it consists of over one hundred shimmering 
stars in a disarmingly tight 12' area. Bound 
to its western edge is a solitary 5.5 magni-
tude sun. The less organized but charismatic 
groups of NGC 2345 and NGC 2374 are 
unveiled in low power flanking sweeps west 
and east of our target nebula. Two remaining 
clusters, Haffner 6 and Basel 11A, appear as 
small irregular splotches in the crowded 
Milky Way field. Both loom within a de-
gree’s distance of the warrior’s headgear. 
    A clear evening in either February or early 
March offers the best opportunity for re-
cording Canis Major’s showpieces. Planning 
a restive outing with your telescope almost 
certainly involves an honorary encounter 
with the Viking god’s luminous crown.  
Amateur astronomers will find that, contrary 
to preconceived notions about relatively 
obscure emission nebulae, Thor’s Helmet 
actually lives up to its reputation as a dra-
matic “hidden treasure.” Its hardened outline 
is perfect for those who collect odd galactic 
profiles and unusual shapes. (Aficionados 
should also look for IC 2118, the notorious 
Witch Head Nebula in Eridanus.)  

 

Thor’s Helmet 

P 
 

NGC 2359 is an odd-shaped emission nebula 
found in the rich winter Milky Way. Known by 

astronomers as Thor’s Helmet, this distant 
object was created by the fierce stellar wind of 

its central Wolf-Rayet star. The packed field 
has north to the left and west up. Courtesy of 

SSRO/PROMPT/CTIO. 
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Seeing Deep  
Part I 

 

Perhaps you’ve seen this quote before: 

 

“You must not expect to see at sight…Seeing is some respects an art which must be learned. Many a 

night have I been practicing to see, and it would be strange if one did not acquire certain dexterity by 

such constant practice.” 

 

Sir William Herschel wrote these words over two hundred and sixty years ago and they’re just as true 

now. At first it may seem odd that it takes practice to see things well through a telescope because 

they’re designed to makes things appear brighter, larger and easier to see. What’s to learn?  

 

Remember when you learned to tie your shoes? Write your name? Ride a bicycle?  

 

Although we do these things without thinking now, at first they took a good deal of practice to master. 

But like any skill, with practice they became second nature and the same is true with learning to see 

through a telescope.  

 

This series of articles examines what it takes to see the faintest possible objects through any size tele-

scope no matter where you observe. Before getting into specifics it’s important to understand that it 

takes practice and patience to see as much as you’re capable of and that there are no shortcuts. You 

can’t hurry experience so relax, know that the learning curve will take time, and enjoy yourself as you 

learn to see deep.  

 

Dark adaptation 
n. 
The physical and chemical adjustments of the eye, including dilation of the pupil and increased activity 
of rods in the retina, that makes vision possible in relative darkness. 

(http://www.thefreedictionary.com/dark+adaptation) 

 

The first thing you need to do when you want to observe deep sky objects is to make sure your eyes are 

dark adapted. All that means is that you allow your eyes to become accustomed to the darkness of night 

long enough that they are as sensitive as possible. This is a process your eyes go through every night 

when you’re asleep. Have you ever gotten out of bed in the middle of the night and noticed how well 

you can see in your supposedly dark bedroom and wondered why that is? Your eyes dark adapted while 

you slept. 

 

As long as you don’t expose your eyes to any bright lights it only takes about 30 minutes or so to be-

come dark adapted when you’re outside at a dark sky site. Fortunately, dark adaptation is barely dimin-

ished by dim red light and that’s why we use it when observing. Emphasis on “dim” though. A bright 

red light will diminish your dark adaptation almost as fast as an unfiltered light.  

 

So how does dark adaptation work? The first thing that happens is that your eye’s pupils dilate to let in 

The Observer’s Corner             Howard Banich                             

http://www.thefreedictionary.com/dark+adaptation
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the most light as possible. At the same time, the 

light and color detecting parts of the eye – rods and 

cones - start adapting as well. 

 

Rods and cones are the two types of light sensitive 

elements in our eyes. Cones distinguish colors and 

work best in daylight, and are what we use when 

looking directly at something. They’re most sensi-

tive to the green light at 5600 angstroms and don’t 

work very well at night. Ever notice that you can’t 

see colors in the dark?  

 

Rods can’t detect color but work best in low-light 

conditions, and are most sensitive to the blue-green 

light at 5100 angstroms. They are also excellent motion detectors in low light conditions. Rods make 

up the bulk of our peripheral vision and are what we use when trying to see a faint deep sky object.  

 

For additional information about rods and cones, and some nice graphics, check out: http://

www.webexhibits.org/causesofcolor/1G.html. 

 

If you’re interested in finding out more about 

the physiological underpinnings of how our 

eyes detect light with Rhodopsin, otherwise 

known as Visual Purple, have at look at these 

two pages: 

http://en.wikipedia.org/wiki/Adaptation_(eye)  

 

http://en.wikipedia.org/wiki/Rhodopsin. 

 

Although becoming fully dark adapted is cru-

cial to seeing faint objects through your tele-

scope, it isn’t a skill per se. However, knowl-

edge of how it works, how long it takes, and 

how to protect it throughout an observing ses-

sion has a direct bearing on how well the pri-

mary skill of averted vision can be used. 

 

Averted Vision 

Ok, so let’s assume your eyes have become as dark adapted as they can, and you’re ready to observe a 

faint object with your telescope. You’ve found its location but when you look in the eyepiece there are 

only a few stars visible. After double checking that your scope is pointing at exactly the right spot, it’s 

now time to use the low light and motion sensitive rods in your eyes. Essentially, this involves paying 

attention to what you can see with the most sensitive portion of your peripheral vision. This is what we 

call averted vision. 

 

That means the faintest objects are counter-intuitively best seen when you look slightly away from 

them. Based on how the human eye is laid out, it works best for most people to place what they want to 

see somewhere between where their direct vision is looking – see the “look directly here” area in the 

diagram below - and their nose. We’re all slightly different in exactly where the most sensitive area of 

http://www.buzzle.com/articles/dilated-pupils-causes.html 

http://www.webexhibits.org/causesofcolor/1G.html
http://www.webexhibits.org/causesofcolor/1G.html
http://en.wikipedia.org/wiki/Adaptation_(eye)
http://en.wikipedia.org/wiki/Rhodopsin
http://www.buzzle.com/articles/dilated-pupils-causes.html
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our rods is located, so you’ll have to discover your own sweet spot. For example, my averted vision 

sweet spot is essentially directly below my direct vision. 

 

As a side note, your blind spot, 

which is of no use for observing, 

is on the opposite side of your 

direct vision. You can investi-

gate the properties of your blind 

spot at this interesting site: 

http://serendip.brynmawr.edu/bb/

blindspot1.html 

Because our eyes are constantly 

shifting their gaze, you’ll proba-

bly discover your averted vision 

sweet spot in fits and starts as 

your eye moves around on its 

own. You can also do much the 

same thing by slowly rocking 

your scope back and forth. As 

your scope is moving it will 

stimulate the motion detection 

ability of your eye’s rods, mo-

mentarily letting you glimpse the 

object of your search as it moves 

into your averted vision sweet 

spot. 

 

A classic object to see the effects of averted vision is the Blinking Planetary, NGC 6826. When you 

look directly at it (cones) you see the central star. Look away slightly (rods) and the planetary nebula 

becomes visible. Switching back and forth between direct vision and averted vision makes the plane-

tary nebula blink off and on, giving this nebula its memorable name.  However, the same process 

works on all faint objects. 

 

In practice, your initial glimpse of a faint nebulosity may be uncertain at first glance, but with contin-

ued application of averted vision it will soon become more obvious. Take your time, move the object 

around in your peripheral vision to find your sweet spot, and give yourself a good ten to fifteen minutes 

to get a taste of what averted vision can do. This isn’t only for faint deep sky objects though, because 

when used on bright nebulous objects like M42 averted vision will show an amazing amount of fainter 

extensions.  

 

 

Averted Vision Scale 

There are levels of averted vision that describe how much effort was needed to see an object. Ron 

Morales of the Sonoran Desert Observatory developed a scale that’s a useful way to describe how easy 

or difficult an object was to see (next page):  

 

 

This averted vision chart is for the left eye, and note that your sweet spot may 

be in a different spot than indicated. This is a DSS image of NGC 6337. 

http://serendip.brynmawr.edu/bb/blindspot1.html
http://serendip.brynmawr.edu/bb/blindspot1.html
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However, the sentence I’ve underlined in the AV5 section puzzles me. Unless you’re intent on rediscover-

ing objects on your own, there’s no reason to not know their exact locations. More power to you if that’s 

what you like to do, but for everyone else knowing the exact location, not to mention the size and surface 

brightness of a faint object is often essential to successfully seeing it. So I encourage you to use detailed 

charts and photographs to help pinpoint exactly where objects are located, as well as using them as guides 

to any potential details. Knowing where to concentrate your averted vision can make all the difference 

sometimes.  

  

Also, the size, surface brightness and physical nature of the object you’re looking for will suggest the best 

range of magnifications to try, and the possible use of a filter. Doing a little research before observing will 

give you an idea of what’s best for the objects on your observing list. If after giving it your best shot you’re 

not sure you saw something, just note your uncertainty in your notes or make a mental note to yourself, and 

try again in the future. If you do think you saw something, you probably did, but knowing the exact loca-

tion of the object will help you decide if you did see it. 

 

A rule of thumb is that three detections (“pops”) within about five minutes count as a positive observation 

for a really faint object. However, the pops have to be strong sightings, even if they are fleeting. For 

threshold observations like this I like to test myself by trying to see the same thing in a different part of the 

field of view where I know there are no faint objects. If I see something there too then my eyes are playing 

tricks - and it’s time to move on to brighter objects!  

 

Part II of this article will examine how to get the most from using averted vision, how to protect your dark 

adaptation while observing, and other important factors that contribute to seeing deep. 

 Averted Vision Scale Developed by Ron Morales of the Sonoran Desert Observatory  
 
AV1 - Object can be seen with averted vision but once found, the object can occasionally be seen with direct vi-
sion. If an object is first noticed with averted vision but once found this object can then be seen steadily with di-
rect vision it is considered a direct vision object as opposed to an averted vision object.  
 
AV2 - Object can be seen only with averted vision but it is held steady. Here the sweep of one's vision makes the 
object detectable.  
 
AV3 - Object can only occasionally be seen with averted vision as it "comes & goes" with the seeing conditions. In 
this case the object is seen more than 50 % of the time.  
 
AV4 - Object can only occasionally be seen with averted vision as it "comes & goes" with the seeing conditions. In 
this case the object is seen less than 50 % of the time.  
 
AV5 - Object can only be glimpsed with averted vision after a continuously viewing the field for a few minutes or 
more. This level of averted vision usually occurs when one carefully observes a field for a lengthy period of time. 
This might occur within the first 3 to 5 minutes of viewing the field. In this level it is important that the observer 
has no knowledge of the exact location of a possible object. Having such knowledge prior to viewing could mis-
lead some observers into believing that they saw something they did not actually see. One problem associated 
with viewing extremely faint galaxies it that sometimes an extremely faint star could be misidentified as an ex-
tremely faint galaxy. For this level of averted vision it is suggested that the observer make a field sketch showing 
faint stars as well as the object in question. This field sketch can then, at a later time, be compared to an actual 
photograph or chart. At this level of detection are you seeing or just detecting the presence of an object. 



     “We had no idea what these things were,” recounted D. 
Andrew Howell, staff scientist at Las Cumbres Observatory 
Global Telescope Network and adjunct assistant professor 
at UC Santa Barbara.  
     In 2006 and 2007, two objects caught by the detectors of 
the Supernova Legacy Survey looked like supernovae—
stars exploding in cataclysmic stellar suicide—but did not 
act like familiar supernovae. Instead of brightening over a 
period of maybe three weeks (about 20 days), they seemed 
to take nearly three months (about 80 days). At first, no host 
galaxy could be found, so Howell and his colleagues didn’t 
know “even whether they were supernovae or whether they 
were in our galaxy or a distant one.” And when their visible 
light was spread out into a rainbow, their spectra revealed 

mysterious broad lines 
never seen before. 
     Over the next year or 
so, a handful of similar 
objects discovered by the 
Palomar Transient Facto-
ry and the Texas Super-
nova Search revealed that 
they actually were in-
credibly distant superno-
vae—ones dating from 
beyond a redshift of z = 
1, that is, more than half-
way back to the Big 
Bang. The mysterious 
lines in the visible spec-
tra were actually ultravi-
olet emission redshift-
ed—their short UV 
wavelengths expanded 
by the expanding uni-
verse—into the longer 

visible region of the electromagnetic spectrum.  
     Indeed, the supernovae were so distant that not only was 
light expanded in wavelength, but also time was dilated or 
expanded (per Einstein’s theory of relativity). That time 
dilation stretched out the duration of the event so that, as 
seen from telescopes on Earth, the explosions seemed to 
unfold in slow motion. 
     But another big mystery remained: how could those su-
pernovae be so phenomenally brilliant?  
 
Power source?  
     Supernovae are not alike. For decades, astronomers had 
known that supernovae fell into different types based on 
their light curves, that is, their pattern of rising and falling 
brightness. Later, they found these types actually corre-
sponded to different physical circumstances triggering the 
explosions. Even those types have fine distinctions based on 
their spectra, giving rise to the categorization of supernovae 
by roman numerals, with sub-classes given lower-case let-
ters. For example, Type Ia supernovae originate from white 
dwarfs in binary star systems, whereas Type II supernovae 
originate in an implosion-explosion event when a massive 
star’s core collapses and the star blows off its outer layers.  

     But the new supernovae did not correspond to any 
known type. Moreover, based on their distances, they had to 
be extraordinarily energetic. Their luminosity was roughly 
“10 times brighter than a thermonuclear [Type Ia] and 100 
times brighter than a typical core-collapse supernova,” state 
Howell and his 17 co-authors in a paper published in the 
December 20, 2013 issue of The Astrophysical Journal.  
     For help in understanding the observations, Howell 
turned to computational astrophysicist Daniel Kasen, UC 
Berkeley and the Lawrence Berkeley National Laboratory, 
to see whether computer simulations could shed light on 
physics that could produce such unimaginable energies. 
 
Hydrogen-free superluminous?  
     The simulations suggested that one object, designated 
SNLS 06D4eu, was “unlike a traditional core-collapse, ther-
monuclear or interaction-powered supernova.” Instead, it 
resembled an emerging class of supernovae classed as su-
perluminous supernovae, a handful of which have been dis-
covered.  
     The data suggest a star originally 20 to 40 times more 
massive than the sun first blew off its outer hydrogen-rich 
layers. Then the dense naked core— still having a mass five 
times that of the sun and composed of carbon, oxygen, and 
other heavy elements—precipitously collapsed into a highly 
magnetized neutron star only tens of miles across, spinning 
hundreds of times per second, triggering the super-energetic 
explosion. In short, SNLS 06D4eu is one of a new sub-class 
of hydrogen-free superluminous supernovae. 
     “As the most distant superluminous supernova with a 
spectrum (z = 1.588), SNLS 06D4eu provides a rare 
glimpse of the chemical composition and lightcurve evolu-
tion of an early-universe supernova,” write Howell and 
Kasen, and coauthors. It is also one of the most luminous 
supernovae known. Thus, they conclude, “it could be a relic 
of an earlier form of supernovae that is all but extinct to-
day.”  
     “These are the dinosaurs of supernovae!” Howell ex-
claimed. SNLS 06D4eu exploded before the sun was even 
born, when the universe was only 4 billion years old. “We 
were lucky to be pointing telescopes in the right direction 
when the photons hit Earth after their 10-billion-year jour-
ney.” –Trudy E. Bell, M.A.  
  
Further reading: The paper “Two superluminous supernovae 
from the early universe discovered by the Supernova Legacy Sur-
vey”—which, by the way, reads like a scientific detective story in 
detailing the discovery and sleuthing—is at http://arxiv.org/
abs/1310.0470. A UC Santa Barbara press release is at http://
www.news.ucsb.edu/2013/013826/powerful-ancient-explosions-
explain-new-class-supernovae . The Palomar Transient Survey is 
described in the earlier UC-HiPACC AstroShort “Stars That Go 
BANG!” at http://hipacc.ucsc.edu/AstroShorts/
February2012AstroShort.html . 

Discovered: Stellar Dinosaurs!  

 
AstroShort 

Arrow points to supernova SNLS 
06D4eu and its host galaxy, both 
about 10 billion light-years away. 
Big objects with spikes are stars in 
our own Milky Way; every other 
bright dot is a distant galaxy. 
Credit: University of California, Santa 
Barbara 

The University of California High-Performance AstroComputing Center (UC-HIPACC), based at 
the University of California, Santa Cruz, is a consortium of nine University of California cam-
puses and three affiliated Department of Energy laboratories (Lawrence Berkeley Lab, Law-
rence Livermore Lab, and Los Alamos National Lab). UC-HiPACC fosters collaborations 
among researchers at the various sites by offering travel and other grants, co-sponsoring 
conferences, and drawing attention to the world-class resources for computational astronomy 
within the University of California system. More information appears at http://hipacc.ucsc.edu  
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Old Tool, New Use: GPS and the Terrestrial Reference Frame 
By Alex H. Kasprak 

 

Flying over 1300 kilometers above Earth, the Jason 2 satellite knows its distance from the ocean down to a matter of centime-

ters, allowing for the creation of detailed maps of the ocean’s surface. This information is invaluable to oceanographers and  cli-

mate scientists. By understanding the ocean’s complex topography—its barely perceptible hills and troughs—these scientists 

can monitor the pace of sea level rise, unravel the intricacies of ocean currents, and project the effects of future climate change. 

 

But these measurements would be useless if there were not some frame of reference to put them in context. A terrestrial refer-

ence frame, ratified by an international group of scientists, serves that purpose.  “It’s a lot like air,” says JPL scientist Jan Weiss. 

“It’s all around us and is vitally important, but people don’t really think about it.” Creating such a frame of reference is more of 

a challenge than you might think, though. No point on the surface of Earth is truly fixed. 

 

To create a terrestrial reference frame, you need to know the distance between as many points as possible. Two methods help 

achieve that goal. Very-long baseline interferometry uses multiple radio antennas to monitor the signal from something very far 

away in space, like a quasar. The distance between the antennas can be calculated based on tiny changes in the time it takes the 

signal to reach them. Satellite laser ranging, the second method, bounces lasers off of satellites and measures the two-way travel 

time to calculate distance between ground stations.  

 

Weiss and his colleagues would like to add a third method into the mix—GPS. At the moment, GPS measurements are used 

only to tie together the points created by very long baseline interferometry and satellite laser ranging together, not to directly 

calculate a terrestrial reference frame. 

 

“There hasn’t been a whole lot of serious effort to include GPS directly,” says Weiss. His goal is to show that GPS can be used 

to create a terrestrial reference frame on its own. “The thing about GPS that’s different from very-long baseline interferometry 

and satellite laser ranging is that you don’t need complex and expensive infrastructure and can deploy many stations all around 

the world.” 

 

Feeding GPS data directly into the calculation of a terrestrial reference frame could lead to an even more accurate and cost effec-

tive way to reference points geospatially. This could be good news for missions like Jason 2. Slight errors in the terrestrial refer-

ence frame can create significant errors where precise measurements are required. GPS stations could prove to be a vital and 

untapped resource in the quest to create the most accurate terrestrial reference frame possible. “The thing about GPS,” says 

Weiss, “is that you are just so data rich when compared to these other techniques.”  

 

You can learn more about NASA’s efforts to create an accurate terrestrial reference frame here: http://space-geodesy.nasa.gov/. 

 

Kids can learn all about GPS by visit-

ing http://spaceplace.nasa.gov/gps and 

watching a fun animation about finding 

pizza here: http://spaceplace.nasa.gov/

gps-pizza.  

 

Artist’s interpretation of the Jason 2 

satellite. To do its job properly, satel-

lites like Jason 2 require as accurate a 

terrestrial reference frame as possible. 

Image courtesy: NASA/JPL-Caltech. 

 

 

Space Place partner’s article  March 2014 
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March 2014 

Mar 01 Saturday Stub Stewart Star Party Stub Stewart State Park Dusk 

Mar 03 Monday Board Meeting OMSI Classroom 1 7pm 

Mar 07 Friday Downtowner’s Lunch McMenamin’s, 1504 NE Broadway, Portland Noon 

Mar 08 Saturday Haggart Public Night Haggart Observatory Dusk 

Mar 12 Wednesday Astro-Imaging SIG Oak Hills Church, 2800 NW 153rd Ave,  Beaverton 7pm 

Mar 15 Saturday Telescope Workshop Technical Marine Service Building 10am-3pm 

Mar 17 Monday New Members Orientation OMSI Planetarium 6:30pm 

Mar 17 Monday General Meeting OMSI Auditorium 7:30pm 

Mar 19 Wednesday Cosmology SIG Firlands Community Room 7pm 

Mar 22 Saturday OMSI Public Star Party Rooster Rock and Stub Stewart State Parks Dusk 

Mar 28-Apr 02 Fri-Sun Maupin Star Party Wapinita Airstrip near Maupin OR Evening 

Mar 28 Friday Rooster Rock Star Party Rooster Rock State Park Dusk 

Mar 29 Saturday Stub Stewart Star Party Stub Stewart State Park Dusk 

 

http://www.rosecityastronomers.org 

Rose City Astronomers 

Oregon Museum of Science and Industry 

1945 SE Water Ave 

Portland, OR 97214-3356 

April 2014 

Apr 04 Friday Downtowner’s Lunch McMenamin's, 1504 NE Broadway, Portland Noon 

Apr 05 Saturday Haggart Public Night Haggart Observatory Dusk 

Apr 07 Monday Board Meeting OMSI Classroom 1 7pm 

Apr 09 Wednesday Astro-Imaging SIG Oak Hills Church, 2800 NW 153rd Ave,  Beaverton 7pm 

Apr 12 Saturday Telescope Workshop Technical Marine Service Building 10am-3pm 

Apr 14 Monday OMSI Lunar Eclipse SP Milo McIver State Park 9:30pm 

Apr 19 Saturday OMSI Planet Parade SP Stub Stewart and Rooster Rock State Parks Dusk 

Apr 21 Monday General Meeting OMSI Auditorium 7:30pm 

Apr 23 Wednesday Cosmology SIG Firlands Community Room 7pm 

Apr 25 Friday Rooster Rock Star Party Rooster Rock State Park Dusk 

Apr 25-27 Fri-Sun Camp Hancock Star Party OMSI’s Camp Hancock in Eastern Oregon  

Apr 26 Saturday Stub Stewart Star Party Stub Stewart State Park Dusk 

 to all of our new members! Casey Barnes            Ray Byers 

Beckah De Pry          Mike Ebers 

Kristine Morrison     Erin Mercer       

  

Matthew Sottile        William Wallace 

Isa Roberts       Kawika Keaulana 

Tyler Mapes      Zachary Robinson               
Linda Wold 

Ari Strauss        

Ace Koch 

I-Jin Lin 

http://www.rosecityastronomers.org/sp/stub_rca.htm
http://www.rosecityastronomers.org/sigs/downtowners.htm
http://www.rosecityastronomers.org/sp/haggart.htm
http://www.rosecityastronomers.org/sigs/astroimage.htm
http://www.rosecityastronomers.org/sigs/tmw.htm
http://www.rosecityastronomers.org/sigs/new_members.htm
http://www.rosecityastronomers.org/speaker
http://www.rosecityastronomers.org/sigs/cosmology.htm
http://www.omsi.edu/starparties
http://www.rosecityastronomers.org/sp/r_rock_rca.htm
http://www.rosecityastronomers.org/sp/stub_rca.htm
http://www.rosecityastronomers.org/sp/maupin.htm
http://www.rosecityastronomers.org/sp/r_rock_rca.htm
http://www.rosecityastronomers.org/sp/stub_rca.htm
http://www.rosecityastronomers.org/
http://www.rosecityastronomers.org/sigs/downtowners.htm
http://www.rosecityastronomers.org/sp/haggart.htm
http://www.rosecityastronomers.org/sigs/astroimage.htm
http://www.rosecityastronomers.org/sigs/tmw.htm
http://www.omsi.edu/starparties
http://www.rosecityastronomers.org/sp/m_mciver_omsi.htm
http://www.omsi.edu/starparties
http://www.rosecityastronomers.org/sp/stub_omsi.htm
http://www.rosecityastronomers.org/sp/r_rock.htm
http://www.rosecityastronomers.org/speaker
http://www.rosecityastronomers.org/sigs/cosmology.htm
http://www.rosecityastronomers.org/sp/r_rock_rca.htm
http://www.rosecityastronomers.org/sp/hancock/index.htm
http://www.rosecityastronomers.org/sp/stub_rca.htm



