
 

 

the least massive planet farthest from the host star and sitting 

just inside a disk similar to, but more massive than, the     

Kuiper belt surrounding our Solar System. 

     Planets by the hundreds have already been found by indi-

rect methods. The two most common methods focus on   

wobbles of stars, indicative of a planet’s orbital tug, and the 

search for periodic drops in a star’s brightness as a planet 

passes in front of a star along the line-of-sight to Earth. These 

techniques involve  the  analysis  of  only  star  light, and thus 

provide limited information about the planets. More impor-

tantly, no previous detection of a planet outside our Solar  

System has resulted in something so straightforward and   

inspiring as a picture. 

     Taking pictures of planets orbiting other stars gets harder 

with age. Young planets are just so much brighter than older 

ones.  They are larger and hotter than their older counterparts; 

in fact, when our own Jupiter was the age of HR 8799 (about 

60 million years old), it was roughly 100 times brighter than it 

is today.  Astronomers trying to directly image planets thus 

concentrate their efforts on young stars with the hope of find-

ing young planets in orbit around them. Those searching for 

young hot planets must also contend with the bright light of 

the host star, which ultimately sets a limit on how close to a 

star one can reliably identify a planet among the star’s scat-

tered light halo. Separating the planet from the star becomes 

much easier in infrared than in visible light because the 

planet-star brightness ratio is more than a 1,000 times greater 

(there are also other more technical reasons why infrared light 

is better). 

     Stars like HR 8799 are good places to look not only     

because they are young but also because they are fairly close 

to the Earth.  The closer a star is to the Earth, the greater the 

apparent (angular) separation a potential planet will have 

from the star for typical orbital separations like our Jupiter 

and the other giant planets. (Think of two trees next to each 

(continued on page 2) 
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Fig 1.   Three planets (b, c, and d) orbiting the star, HR 8799. The multicolor 
pattern at the center is the residual starlight after the data processing. The 
planets are orbiting counter-clockwise and the system is seen nearly face-on. 
(C. Marois NRC-HIA, IDPS survey and Gemini Observatory) 

S C I E N C E  F E A T U R E S 

      The three planets (HR 8799 b, c, and d) orbit their star at 

distances (from 24 to 68 times the Earth-Sun distance) similar 

to those of the giant planets at the outer regions of the Solar 

System. Images of the planets taken over several years clearly 

show portions of their counter-clockwise movement around 

the star.  It will take roughly another 100 years to watch the 

innermost planet completely orbit the star and nearly 500 

years for the outermost planet. These long orbital periods 

make it difficult to measure the masses in any direct way; 

however, theoretical models (well-tested by decades of other 

observations) can be used to place reliable limits on the mass 

of each planet —  from 5 to 10 times the mass of Jupiter. 

     In many ways this planetary system looks like a scaled up 

version of our own Solar System.  Just as the HR 8799 planets 

are more massive than Jupiter, the host star is also more   

massive than the Sun (1.5 solar masses).  The planets are also 

distributed  in  a similar  fashion as in our  Solar System, with   

     Last summer something extraordinary happened: astrono-

mers took the first pictures of an extrasolar planetary system. 

Three planets were seen in orbit around the bright star HR 

8799 using the Keck II and Gemini North Telescopes on 

Mauna Kea in Hawaii. 
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other; the closer they are to you the easier it 

will be to visually separate them.) Today’s 

cutting-edge telescopes, instruments, and 

image processing tools are capable of  detect-

ing a planet thousands of times fainter than 

the host star down to an angular separation of 

half a second of arc (there are 3,600 seconds 

of arc in a degree). Imagine trying to see, 

from Flagstaff, the red ember of a recently 

extinguished birthday candle at the base of a 

lighthouse on the coast of Maine. 

     Just finding a faint red object near a 

young star isn’t enough to call it a planet; 

there are other tests such a planet candidate 

must pass. One of the crucial first tests is 

whether or not the candidate is truly bound to 

the star. Astronomers can precisely measure 

the relative separations of the star and planet        

candidates and, with observations separated 

by one or more years, tell if the two are drift-

ing apart (indicating that a planet candidate is 

actually a more distant background star) or are moving     

together through space as a gravitationally bound pair. This 

test is much easier to carry out for stars with relatively larger 

space motions with respect to other stars (called proper mo-

tion). In the case of HR 8799, its proper motion is large 

enough that all three planets are known to be bound to ex-

tremely high confidence. 

   Once a candidate has passed the proper motion test, the next 

step is to carry out follow-up observations to determine the 

objects’ temperatures and luminosities (total brightness). With 

these quantities and the age, theoretical models of gas giant 

interiors and atmospheres can be used to estimate the mass. 

These theoretical models become increasingly uncertain at 

very young ages because the exact initial conditions of how 

the objects formed are unknown. However, it turns out that 

these initial conditions do not greatly impact the relationship 

between mass and luminosity for moderately young ages like 

the age of HR 8799, and after a few 100 million years they 

become unimportant. Thus, despite uncertainties in the forma-

tion mechanism, we can be fairly certain that the planets 

around HR 8799 are less than 13 times the mass of Jupiter 

and likely of even lower mass. 

     Nevertheless, the high mass of these planets is a source of 

discomfort for some planet formation theories and some 

might say these objects are more like brown dwarfs (failed 

stars) than bona fide planets. This argument, however, ignores 

all the other properties of this system that are consistent with 

a planetary system — e.g., the presence of a disk (presumably 

the leftovers from the  planet formation process), the ordering  

of the  planets with mass, and the fact  that  they orbit in the 

same direction and appear to be orbiting in a similar plane 

likely aligned with the rotation axis of the star. While brown 

dwarf companions to stars are not that uncommon, so far  

they  have  all  been found at much larger separations from 

their star (many hundreds of Earth-Sun distances) and only as 

single companions, not multiples. The discovery of extrasolar 

planets that require modifications of our current understand-

ing is nothing new. The discovery of massive planets around 

HR 8799 will likely guide us to a better understanding of 

planet formation at the high mass end. 

     What’s next? In astronomy a picture is worth far more than 

a thousand words. Being able to capture an image of some-

thing opens the door to a wide variety of tools for more     

detailed analysis and additional discovery.  While our pictures 

of the planets around HR 8799 are presently unable to resolve 

the surface patterns on each planet, we can still effectively see 

down into their atmospheres and infer their chemical compo-

sition, temperatures, pressures, and cloud properties by  

studying their brightness at different wavelengths. This spring 

the first spectra of the planets will be obtained at the Keck 

telescope, weather permitting. These spectra will hopefully 

reveal the signatures of vaporous water and methane, which 

are useful barometers and thermometers for the planets’    

atmospheric conditions. 

     Another fascinating aspect of the HR 8799 discovery is 

how quickly it was found. Most previous direct-imaging   

surveys concentrated on stars not too different from our Sun.  

After these surveys came up empty, astronomers turned to 

more massive stars (like HR 8799). The planets around HR 

8799 were found very early in this effort, indicating that   

perhaps such systems are common (or that we got lucky!).  

Many good candidates are awaiting additional observations so 

they too can be tested as described above. It is quite possible 

that more pictures of new planetary systems will be revealed 

in the next year, so stay tuned. 

 

To learn more about Travis Barman’s research 

and other current Lowell Observatory science  

visit www.lowell.edu/rsch/  

The left panel is an artistic representation of the Milky Way with the Sun's location indicated by the black dot, 
down from the center of the galaxy. On this scale, HR 8799 is not far from the Sun (Nasa/JPL-Caltech/R. 
Hurt, SSC). On the right is a zoomed in version, showing the relative size and orientation of the HR 8799 
planetary system compared to our Solar System. The diameters of the orbits have been greatly exaggerated 
here to be visible. (C. Marois, NRC-HIA & IDPS survey. Background Milky Way image 2MASS/UMass/IPAC-
Caltech/NASA/ NSF). 



 

 

     Comets are widely believed to be the most pristine objects 

available for detailed study remaining from the epoch of solar 

system formation. As such, comets can be used as probes of 

the protoplanetary material which was incorporated into our 

Solar System. Differences in the current chemical composi-

tion among comets can indicate either differences in primor-

dial conditions or evolutionary effects. 

     For more than 30 years, the chemical composition of   

comets has been studied at Lowell Observatory. This long-

running program was begun by Bob Millis of Lowell (now 

our Director) and Mike A'Hearn of the University of Mary-

land (my thesis advisor) in 1976. Using a conventional photo-

electric photometer and a set of 4 custom-made narrowband 

filters, the light emitted by two molecules was measured 

along with light reflected by dust grains at wavelengths adja-

cent to each of the two molecular bands. Over the next five 

years, additional filters were added to isolate emission from 

three other molecules in the visible and near-ultraviolet     

portions of the spectrum, along with extra “continuum” filters 

for the dust. 

     Every different atom or molecule emits a unique set of 

spectral features, essentially a fingerprint of specific colors of 

light. These bands permit astronomers to determine not only 

which species exist in the object being observed, in our case a 

comet’s coma, but also how many molecules of each species. 

While the actual filters have been replaced twice over the 

years, I still measure the same 5 molecular species to under-

stand the degree to which different comets have either the 

same or different composition. 

     The most important (and most difficult) species is OH, the 

direct byproduct of water, H2O, which is formed when water 

molecules dissociate (split apart) in space following their  

vaporization off of the surface of a comet's nucleus. Water is 

also the most abundant volatile species in comets, and its 

abundance is therefore used for comparisons when determin-

ing the relative abundances of other species. NH is the result-

ing granddaughter of NH3, ammonia, after NH3 loses two 

hydrogen atoms during its dissociation. CN, cyanogen, is  

believed to primarily result from the dissociation of HCN. 

Finally, C2, diatomic carbon, and C3, triatomic carbon, are 

believed to be byproducts of several carbon-bearing         

compounds. Note that numerous other species exist in comets, 

but these five species are the only ones whose emission bands 

are strong enough to be isolated using filters. Other species 

are measured using spectroscopic techniques, and other re-

searchers perform such studies. 

     By the early 1990s, our program (I joined the team in 

1985) had measured 85 different comets, and a subset of 41 

comets were considered to have well-determined composi-

tion. We first identified the existence of two compositional 

classes of comets. One class, containing the majority of    

observed comets, has a composition called “typical.” Most 

members of  this class have long resided in the Oort Cloud,  at 
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The Chemical Composition of Comets:  
Results from 33 years of Observations 
By Dave Schleicher 

the very fringes of our Solar System, but are believed to have 

originally formed amidst the giant planets, particularly      

between Saturn, Uranus, and Neptune. Other members of this 

compositional class arrived from the Kuiper Belt, located just 

beyond Neptune. 

     The second compositional class we identified has varying 

depletions in two of the 5 species measured. Since both     

depleted molecules, C2 and C3, are wholly composed of    

carbon atoms, this class was named “carbon-chain” depleted. 

Moreover, nearly all comets in this second class have orbits 

consistent with their having arrived from the Kuiper Belt. For 

this and other reasons, the cause of the depletion is believed 

to be associated with the conditions which existed when the 

comets formed, perhaps in an outer, colder region of the   

Kuiper Belt. 

     In addition several subclasses were hinted at in our analy-

ses, but a sample of 41 objects was too small to yield defini-

tive conclusions. Now, 16 years later, we have nearly 100 

well-measured comets out of a total sample of more than 150, 

and we are currently working on a complete and uniform set 

of analyses which we plan to publish next year. To perform 

most of the re-reductions of nearly 800 nights of data, a    

research assistant, Allison Bair, was hired. She has also    

performed most of the new analyses. The new studies have      

confirmed our earlier findings of two major compositional 

classes. Some hints of subclases have also been confirmed. 

Also, a very small group of four comets shows evidence of 

having “typical” composition, except that the NH (i.e. the 

ammonia) is significantly depleted. We do not know what the 

cause of this might be. 

    A particularly interesting comet, Schwassmann-Wachmann 

3, has been known for some time to be a member of the    

carbon-chain depleted class. The cause for interest in this  

object is that it broke into several pieces during its 1995 appa-

rition, and the main body and several fragments were going to 

make a very close pass by the Earth in May of 2006.           

The  broken  pieces exposed fresh,  subsurface ice to sunlight,  

(continued on page 4) 

     A b u n d a n c e 
ratios for C2-to-OH 
v s  C N - t o -O H 
based on composi-
tional measure-
ments of the well 
determined subset 
of 93 comets from 
the Lowell data-
base. The majority 
of comets, in the 
“typical” c lass 
(shown as filled 
symbols), exhibit a 
strong correlation 
(the diagonal band) 
in the abundances 
of C2 and CN. A smaller group of comets, to the lower right (open circles) have lower 
relative abundances of C2 with respect to CN and are members of the "carbon-chain 
depleted" class. Comet Machholz 1 (open triangle to the far left in this logarithmic 
plot) is extremely depleted in CN with respect to OH or water, a factor of 72 or only 
just over 1% of the average CN-to-OH ratio. 



 

 

permitting the  measure of the composition of the interior of a 

comet. The close passage meant that the coma of some of the 

fragments would also be bright enough to study. I discovered 

that both the main body and three fragments had essentially 

identical, “depleted” composition. This provides further evi-

dence that the cause of carbon-chain depletion is primordial, 

rather than due to subsequent compositional evolution after 

the comet began orbiting the Sun much more closely than in 

the Kuiper Belt. 

     The second compositionally interesting object in recent 

years was comet Machholz 1, which passed near the Earth in 

2007. Never before measured, Machholz 1 revealed an      

extremely unusual composition, with a depletion of CN  

molecules by about a factor of 72 from the average of other     

comets, i.e., only a little above 1 percent of normal. The cause 

of this chemical anomaly remains unknown, but each of three 

possible explanations would yield important but differing new 

constraints on the formation or evolution of comets. 

     The typical and the carbon-chain classes of comets are 

associated with the origins of  these comets, implying  a range  

of primordial conditions. Differing condensation temperatures 

could  have  inhibited the  formation of the parents of  carbon-

chain molecules. One possible and simple explanation for 

Machholz 1's anomalous composition is that it formed even 

further from the Sun in a colder or more extreme environ-

ment. If this was the case, then the scarcity of such objects is 

likely associated with the difficulty of subsequently moving 

them into the inner solar system where they can be observed. 

     A second possibility is that Machholz 1 originated as a 

carbon-chain depleted comet but its chemistry was subse-

quently altered from extreme heat. While no other comet has 

exhibited changes in chemistry due to subsequent heating by 

the Sun, Machholz 1 has the distinction of having an orbit that 

takes it to well inside Mercury's orbit every 5 years (other 

comets get even closer to the Sun, but not as often). Since its 

orbit is unusual, we must be suspicious that repeated high 

temperature cooking might be the cause for its unusual    

composition. However, the only other comet to show        

depletion in the abundance of CN did not reach such high 

temperatures, implying that CN depletion does not require the 

chemical reactions associated with extreme heat. 

     The third possible explanation is that Machholz 1 did not 

even originate in our solar system, but instead escaped from 

another star, making it an interstellar interloper! In this      

scenario, the other star's proto-planetary disk might have had 

a lower abundance of carbon, resulting in all carbon-bearing 

compounds having lower abundances. A large fraction of 

comets in our own solar system have escaped into interstellar 

space, so we expect that many comets formed around other 

stars would also have escaped.  

     Although the location of origin cannot be definitively   

determined for any single comet, Machholz 1's short orbital 

period means that additional carbon-bearing molecular      

species can be searched for in future apparitions using     

spectroscopic techniques. If additional carbon-bearing species 

are strongly depleted, then the case for an extra-solar system 

origin would be strengthened. The next opportunity for      

observations will be in 2012. 
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Astronomers' Lodge at Happy Jack 
By Bob Millis 

    As the Discovery Channel Telescope draws closer to    

completion, planning has turned to more mundane issues such 

as where will the astronomers, telescope operators, and tech-

nicians working the night shift at Happy Jack sleep, have 

meals, and wait out cloudy nights? We realized at the outset 

that some sort of lodging facility would be needed. The       

40-mile drive back to Flagstaff is too much to contemplate 

after a full night of observing. Fortunately, our use permit 

from the U.S. Forest Service, which provides access to the 

site where the DCT observatory is taking shape, also affords 

us the opportunity to build a lodge within the grounds of the 

Happy Jack Ranger Station.  Because of the availability of a 

well, a septic system, power, and phone lines at that site only 

a mile or so from the telescope, this location is very attractive. 

     Over the past few months, a team of Lowell astronomers 

has been working with architect Jim Roberts of Roberts/Jones 

Associates, Inc. to develop a conceptual design for the build-

ing.  Mr. Roberts, who is a member of the Friends of Lowell 

Observatory and an avid amateur astronomer, has generously 

donated his services and those of his colleagues to this effort. 

     The picture below shows a rendering of the west end and 

main entry of the building which the architects have con-

ceived. The lodge will include six sleeping rooms with private 

bathrooms, a lounge, a dining area, a kitchen, an office, and 

various utility spaces. Careful attention is being paid to en-

ergy efficiency and to excellent sound insulation for the day 

sleepers.  Funding for the astronomers' lodge is being sought 

through the DCT First Light Challenge Campaign.  

Architectural rendering of the Astronomers’ Lodge at Happy Jack, AZ (Roberts/Jones Associates) 

   
 

      
     The First Light Challenge will provide funds to build two components of the DCT needed 
for operation by first light: the autoguider/wavefront sensor for the telescope, and the Astrono-
mers’ Lodge. The Challenge was initiated by the generosity of two families: Lowell Advisory 
Board member John Giovale and his wife Ginger have pledged $400,000, and Lowell Director 
Bob Millis and his wife Julie have pledged $100,000; together, they have issued a challenge to 
our Advisory Board, staff, and Friends of Lowell to raise a total of $1.5 million. For every $2 
you contribute, we will receive another dollar from our lead donors’ match, until we reach our 
goal. You may make a gift by using the enclosed envelope, via our web site 
(www.lowell.edu/dct_flc/index.php) or call Rusty Tweed  at 928-233-3267.  

Help Build the Astronomers’ Lodge 
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The spiral galaxy NGC 6946 is located along the border of the constellations       
Cepheus and Cygnus, and is estimated to be 10 million light-years away. A large 
number of supernovae have been observed in this galaxy over the past few decades. 
The yellow color in the center comes from old stars, while the blue and reddish areas 
are regions of recent star formation. NGC 6946 is seen through a haze of dust and 
gas in from our own Galaxy, as it is located just 12 degrees from the plane of the 
Milky Way. The numerous stars in the image are foreground, nearby stars in our own 
galaxy. (Image by Bob Birket) 

      

     Bob Birket spent 13 hours using two different telescopes, 

and weeks of processing, before this image of NGC 6946 was 

finished.  He used a 20-inch RC Optical Systems telescope for 

the luminosity information, and then his own 12.5-inch RC 

Optical Systems telescope for the color exposures. Bob     

collected the image in the fall of 2008 — he noted that this 

time of year can be difficult for imaging because the dramatic 

changes in temperature from early to late evening require 

some refocusing. On weeknights he begins the evening at 

about 7:00 p.m. by cooling down the telescope in his back-

yard roll-off enclosure. Observations are usually finished no 

later than 11:00 p.m.  On weekends that schedule is relaxed a 

bit; he stays up longer and sleeps a little later in the morning. 

     Bob credits his interest in astronomy, and his professional 

career as an engineer at Boeing, to an event he “remembers 

just like it was yesterday” — a glimpse of the moon through 

his father’s transit during the Apollo 11 mission. He was 10 at 

the time and claims that it was a defining moment in his life.  

As a result of that evening, he clearly understands the impor-

tance of sharing his time and skills with others. He often takes 

one of his portable telescopes to the public star parties hosted 

by the East Valley Astronomy Club outside of Phoenix. Bob 

has also volunteered his time at the Astronomical  Society  of  

the  Pacific’s  Project  Astro,  where  he  made  repeat visits to   

 

Friend of Lowell Bob Birket 
By Rusty Tweed 

the same school classroom over the course of  a year. “It was 

very rewarding to watch how the children’s questions became 

much more sophisticated by the end of the year.  I knew I was 

getting through to many of them,” he explained. (Incidentally, 

Lowell’s Navajo and Hopi Astronomy Outreach Program is 

modeled after Project Astro.) 

     His interest in CCD imaging began in 1997 when he and 

his wife Teresa attended Kitt Peak’s Advanced Observing 

Program. After that he was hooked. “This hobby is addic-

tive,” he said. To keep up with the latest products and         

convene with others, each year he and Teresa attend the    

Advanced Imaging Conference in San Jose California. 

     Lately Bob has been submitting images for Lowell Obser-

vatory’s Star Tales series – a daily astronomical feature with a 

picture and caption published in variety of news media. We 

greatly appreciate Bob’s support of this outreach effort. You 

can see the daily image and an archive of past Star Tales at 

the Lowell Web site: www.lowell.edu/outreach/startales.php.  

If you would like to contribute your own images to Star Tales, 

please contact Steele Wotkyns (steele@lowell.edu). 

Honeywell Children’s Exhibit Completed 
      By Kevin Schindler 

     This exhibit was made possible through the special   efforts of 

Advisory Board member Pam Ross, Director of OE at Honeywell 

Aerospace. It features four components: 3-D Night Sky, Weights 

on Other Worlds, Position the Planets Puzzle, and Scales of the 

Universe. 

     3-D Night Sky helps visitors understand the three-dimensional 

nature of space by changing their perspective as they walk around 

the exhibit. Weights on Other Worlds shows children that as the 

mass of a planet changes, so does the weight of an object on the 

planet. Position of the Planets Puzzle features moving parts    

portraying the physical characteristics of the planets that can be 

matched to the correct planet. Planets can be organized in correct 

order from the Sun and a scale model of the Earth and the Sun are 

also included. Scales of the Universe compresses the age of the 

Universe down to one year, showing how all of human history has 

taken place in the final seconds of December 31. Another part of 

this component uses different scales of  selected celestial objects 

to demonstrate relative sizes and distances.  
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New Postdoc Joins Lowell Staff 

      

     This fall saw the arrival of Kim Herrmann, a postdoc 

who is working with astronomer Deidre Hunter.        

Kim received her B.S. in Physics and her Ph.D. in      

Astronomy and Astrophysics from Penn State Univer-

sity. Her main area of interest is galactic structure and 

internal motions and how they relate to galactic forma-

tion and evolution. For her thesis she confirmed that the 

mass-to-light ratio is relatively constant in the inner  

regions of spiral galaxies, but found that something 

strange is happening in the outskirts, which is probably 

related to the galactic disk being disturbed by small 

clumps of dark matter.  

     Kim is currently working on Dr. Hunter’s LITTLE 

(Local Irregulars That Trace Luminosity Extremes) 

THINGS (The HI Nearby Galaxy Survey) project. She is 

enjoying her introduction to reducing VLA (Very Large 

Array) data and is looking forward to applying what she 

learns in the less complex systems to the outskirts of 

large spiral galaxies. Dr. Herrmann is also continuing 

some of her thesis research, especially collecting more 

velocities using the WIYN Hydra multi-fiber spectro-

graph, an instrument she loves to use.   

     In her spare time, she participates in the Navajo-Hopi 

school partnership program, sings in Flagstaff’s Master 

Chorale, enjoys hiking and outdoor photography, reads, 

travels and writes poetry, as well as alternative lyrics to 

songs. 

        

A Lifetime of Influence 
By Phil Massey 

      
     In early October Lowell Observatory hosted a scientific 

workshop entitled "Massive Stars, a Lifetime of Influence." 

The workshop was held to honor the scientific accomplish-

ments of Peter S. Conti (Univ of Colorado), who was my  

thesis advisor in the late 1970s, and who has remained a good 

friend and colleague. The title is a play on the fact that just as 

massive stars influence their environments over their life-

times, so too has Peter influenced the direction of massive star 

research both through his work and his mentoring of students. 

     Eighty astronomers came to present their work, and review 

important areas of research. These astronomers came from 

twelve countries (Brazil, Chile, Switzerland, Belgium, the 

UK, France, the Netherlands, Mexico, Germany, Canada, 

Spain, and the US), and ranged from first-year graduate    

students to Peter's own Ph.D. thesis advisor, George  

Wallerstein. In order to keep the workshop size finite, we 

unfortunately had to turn down about 20 additional people. 

The scientific sessions included unevolved and evolved    

massive stars, starbursts, young massive stars, and some 

broader topics.  

     I was aided in organizing the scientific sessions by two 

other former thesis student of Peter's, Margaret Hanson 

(University of Cinncinatti) and Kelsey Johnson (University of 

Virginia). The local organizers included Jeff Hall and Deidre 

Hunter, who did the endless amount of work involved in host-

ing such a meeting and making it work smoothly; from     

arranging for the meal tent and caterers, to designing the web 

form and making the name tags. During the meeting we were 

helped immeasurably by the public program staff and others 

who moved tables at a moment's notice and did other favors.  

     Lowell Observatory began this series of “annual” fall 

workshops nearly two decades ago. One objective was to 

bring as many scientific colleagues as possible to Lowell so 

they could see the Observatory as it is today. It was clear this 

conference was a huge success, with our many colleagues 

highly impressed with Lowell and the beautiful surroundings. 

2008 Lowell Observatory Fall Workshop attendees. (Photo by John Glaspey) 
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Remembering 35 years at Lowell  
By Wes Lockwood 

     I arrived at Lowell Observatory to work on Director John 

Hall’s “Solar Variations and Atmospheric Transparency”  

project in 1973. Astronomer Mikolaj “Mike” Jerzykiewicz 

was about to return to his home institution in Poland, and Dr. 

Hall needed a replacement in a hurry. Mike and I both      

regarded the project as a mundane adjunct to our personal 

research interests. I never imagined that it would command 

my attention and devotion, evolving and expanding over 35 

years into 2,800 nights of observing at the 21-inch telescope 

by Don Thompson, Brian Skiff and me, and ultimately      

encompassing a dozen grants and 70 journal publications. 

(See Lowell Observer article, “2,713 Nights and Counting,” 

Issue 64, Fall 2004). 

     By 1980 it was apparent from spacecraft observations that 

we could never detect solar variability from the ground, but 

serendipitous discoveries from the precision photometry of 

Solar System objects kept us soldiering on. A phone call from 

Richard Radick at Sacramento Peak Observatory presented an 

opportunity to turn our techniques away from the planets and 

toward the stars. We first studied the variability of stars a 

fraction of the Sun’s age in the Hyades open cluster  and were 

surprised to find in this heavily plowed ground that many 

vary by a few percent. With NSF and Air Force funding, we 

went on to tackle variability in stars similar to the Sun itself, a 

much tougher nut to crack that pushes the technique to its  

limit. A solo observing effort by research assistant Brian Skiff 

spanning 1,200 nights and 15  years led to three Astrophysical   

Journal papers by our group between 1997 and 2007, thus 

marking this turf as the exclusive territory of Lowell Observa-

tory. Just as we were beginning to tire of this theme, Gregory 

Henry at Tennessee State University  turned  his  automated  

telescopes at the Fairborn Observatory towards our targets, 

allowing the work to progress robotically. (The Kepler space-

craft has now taken photometry into a regime of far higher 

precision — expect surprises). 

     The Solar Stellar Spectrograph “SSS” project that Jeff Hall 

and I work on today was an unanticipated spin-off of 

Lowell’s  interest in the Sun. That, too, began inauspiciously 

as a 1981 bull session in Boulder, Colorado involving Dimitri 

Mihalas of the High Altitude Observatory, Richard Radick of 

Sacramento Peak Observatory, and others. They were inter-

ested in finding a dedicated telescope to use for studying the 

magnetic activity of the Sun and sun-like stars over intervals 

longer than the famously short attention span of most tele-

scope time allocation committees. The spectrograph was   

installed at the 42-inch Hall Telescope at  Lowell in 1988, but 

the project didn’t really get off the ground until Jeff Hall   

arrived as a post-doc in 1992 and we were able to get NSF 

funding to update the computer system that runs it.  

     Precision photometry of Uranus and Neptune continues at 

the 21-inch telescope in a 20+ year collaboration with Heidi 

Hammel of the Space Science Institute, newly funded by 

NASA until 2013. The seed for the project was planted for 

this work in 1950 and it has been ongoing with the exception 

of a hiatus from 1966 to 1971 that ended after NOAA clima-

tologist Murray Mitchell Jr. urged Dr. Hall to revive it.        

     Shorter projects spiced up the relentless march of the   

decades. In 1975, I got an itch to relocate the Observatory 

library from the Rotunda to the Planetary Research Center, 

under the direction of the Observatory’s first professional 

librarian. In the 1970s and 80s, Nat White and I used the   

photoelectric spectrum scanner to help our German colleague 

Helmut Tüg with two fundamental (and difficult!) calibration 

projects. The second of these, a 24/7 effort to measure the Sun 

in the daytime and the star Vega at night at the 24-inch    

Morgan telescope on Mars Hill was wrecked by the untimely 

arrival of the El Chichón volcanic dust cloud. A repeat in 

1985 was finally successful. In the 1980s, Barry Lutz and I 

used the same scanner to measure the geometric albedos of 

Titan, Uranus, and Neptune over the visible and red spectral 

regions. Just two years ago a student intern and I repeated the 

measurements using the newly refurbished “DeVeny spectro-

graph.” We wanted to see what had changed over the decades. 

Along the way I found time to work with the Naval Observa-

tory’s Christian B. Luginbuhl on getting local lighting ordi-

nances updated and accepted by the populace. As a result, 

Flagstaff is now the world’s first (and so far only) designated 

International Dark Sky City.   

     Congenial colleagues and coworkers at Lowell Observa-

tory allowed the decades to pass without a cloud in the sky 

(the hard core astronomer’s dream). Retirement offers more 

of the same, though on a more relaxed schedule that frees up 

time to finish some research projects and to help librarian 

Antoinette Beiser organize some of the Observatory’s price-

less archival materials.  
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Lowell Observatory  1400 W. Mars Hill Rd. Flagstaff, AZ 86001 
www.lowell.edu     

April 1April 1April 1April 1— May 31May 31May 31May 31    
Special exhibit in the Rotunda Museum: Space Art by Frank Hettick, 
featuring captivating photo-realistic painting of space. This exhibit is 
open during day and evening public hours.  

    
April April April April Daytime 9AM-5PM; M/W/F/Sat nights 5:30PM-9:30 PM  

  
Wed 1 Flagstaff Night Flagstaff Night Flagstaff Night Flagstaff Night (evening)— Tonight at 6 PM we will unveil a 
fascinating space art exhibit in the Rotunda Musuem, featuring the 
award-winning artist Frank Hettick of Oregon. Join us for a reception, 
exhibit opening, and telescope viewing of Saturn and other celestial 
wonders. Flagstaff residents (must show valid driver’s license or  utility 
bill) pay only half price for entrance into our regular evening programs 
 
Sun 5, Tue 7, Thu 9  Spring Break Star Fest Spring Break Star Fest Spring Break Star Fest Spring Break Star Fest (evening) — This special 
event will feature indoor programs and numerous telescopes set up for 
viewing throughout the Lowell campus. Saturn will be the featured 
viewing object. Also enjoy the Frank Hettick Space Art exhibit in the 
Rotunda.   
    

MayMayMayMay    Daytime 9AM-5PM; M/W/F/Sat nights 5:30 PM,-9:30 PM  

 
Sat 2   National Astronomy Day National Astronomy Day National Astronomy Day National Astronomy Day (regular day and evening hours) — 
The Coconino Astronomical Society and Lowell Observatory will     
celebrate National Astronomy Day with telescope viewing, indoor  
presentations, access to historic displays, and prize giveaways. Saturn 
will be the featured object for viewing through telescopes at night. 
Space Art  exhibit continues in the Rotunda. 
 
Mon 4   Eta Aquarid Meteor Shouwer Eta Aquarid Meteor Shouwer Eta Aquarid Meteor Shouwer Eta Aquarid Meteor Shouwer (regular evening hours) —      
Indoor programs will focus on meteor showers such as the upcoming 
Eta Aquarids, whose source is debris from Halley’s Comet. Telescope 
viewing is included in the evening viewing, as well as the Space Art 
exhibit in the rotunda.  
 
Wed 6 Flagstaff Night Flagstaff Night Flagstaff Night Flagstaff Night (regular evening hours) — Tonight at 7 PM,  
docent and retired scientist Klaus Brasch will give an indoor presenta-
tion, Is Travel to Stars Possible? Telescope viewing is included in the 
evening viewing, as well as the Space Art exhibit in the Rotunda.    
Flagstaff residents admission same as above.  
 
Sun 10    Mother’s Day Star Fest Mother’s Day Star Fest Mother’s Day Star Fest Mother’s Day Star Fest (regular evening hours) —  All     
mothers are admitted for free! Indoor programs and outdoor telescope 
viewing of Saturn will be featured. Frank Hettick’s Space Art  exhibit 
continues in the Rotunda. 
 
Sun 24     Memorial Star Fest Memorial Star Fest Memorial Star Fest Memorial Star Fest (regular evening hours) — Tonight at 
7PM, retired scientist Kent Colbath will give an indoor presentation, 
Dinosaurs, Plankton and Asteroids: the Science of Studying Mass    
Extinctions. Numerous telescopes will also be set up for viewing and 
the Space Art exhibit in the Rotunda continues.  
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