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Kitt Peak Visitor Program
The mission of the Kitt Peak Visitor Center is to inspire a sense of wonder and develop 

knowledge about the universe through exhibits, tours, and daytime and evening public 
programs.

We provide public access to the observatory, explain and justify the work done here, speak of 
its past accomplishments, and tell of its future, introduce visitors to the tools and techniques of 
astronomy, provide meaningful personal experiences, and serve as a bridge to the Tohono 
O’odham.

We operate a variety daytime and nighttime, including overnight, public programs. About two 
thirds of our observing programs occur in domes once utilized by scientific tenants that became 
available upon the departure of those tenants. This has enabled us to grow without new 
construction or enlarging the Visitor Center.



The McMath-Pierce Solar 
Observatory

The Visitor Center operates viewing galleries within the Mayall and 2.1-meter domes, 
the Razdow small solar telescope dome, the Roll Off Roof facility, and the small dome 
between the two WIYN domes. 

When the McMath-Pierce Solar Observatory ceased scientific operation in December 
2017, we developed a five-year $6,100,000 plan to return it to operation as a major 
astronomy education and outreach facility. It is a facility that was not originally 
designed for education and outreach. 



McMath-Pierce Solar Facility
Dedicated November, 1962

Its striking architecture and towering height at 
over 100 feet tall makes it visible 60 miles away.



We received from the National Science 
Foundation an award of $4,500,000 over 5 
years to transform portions of interior areas 
of the McMath-Pierce into a new astronomy 
outreach facility.

With state-of-the-art astronomy visualization 
systems, exhibits, and programs, the center 
will serve as:

• A public education platform and 
outreach portal for all (NCOA) and 
NSF-funded Astronomy

• A collector, creator, and distributor of 
visual presentations of data from NCOA 
and NSF-funded astronomy facilities

• A powerful new attraction at Kitt Peak 
for guests

Development of the 
Windows on the Universe Center for 
Astronomy Outreach  within the 
McMath-Pierce Solar Facility 

The final project name, Windows 
on the Universe Center for 
Astronomy Outreach, was set by 
the NSF.



McMath-Pierce--Current Floor Plan   

The area to be transformed is filled with the 
heliostat control room, computer room, 
circuitry room, and former machine shops, 
electronics workshops, photographic dark 
rooms, and other scientific or engineering 
support areas.

Most of the areas shown here lie underground!



Part of 
hallway and 
two offices 
opened up to 
create space 
for GeoDome 
Planetarium

One darkroom and 
one office/work space 
opened to create 
Astronomy Classroom

Two offices, two staff 
bathrooms, and part of 
machine shop become the 
SOS Theater

Part of machine shop 
opened to join with existing 
lobby, will host two 
expanded public bathrooms.

120-foot corridor doubles in 
width by removing existing 
long closet wall to create 
Tools of Astronomy exhibits.

Portion of back corridor 
hosts the NSF 
Astronomical Facilities 
Showcase Exhibits

Pathway created through 
observing and control room 
to enable unsupervised 
public passage.

Planned Windows on the 
Universe Layout within the 
McMath-Pierce



Considerations

The McMath-Pierce Solar Observatory was designed to support engineering, equipment development 
and testing, telescope control, and astronomical observing. Here are just a few considerations in 
planning for Windows on the Universe:

• Layout accommodated a small to medium size staff
• No large gathering, meeting, or presentation spaces were developed

• Creature comforts
• Adequate number and size of restrooms to serve anticipated crowds, which impacts water consumption and 

septic capabilities.

• Outreach and educational program demands
• Exhibit galleries with unique lighting, acoustics, IT needs, and power access

• Astronomy visualization theaters (Science On a Sphere and the planetarium)

• Control Room operations, live solar viewing, and demonstrations

• The unique and specific needs of planned tours, lectures, demonstrations, workshops, and classes

• Seasons of operation
• Climate control and comfort on a southern Arizona where extreme temperature variations are the norm.

• Hours of operation
• During nighttime programs, no light can escape from program areas or it would negatively impact science 

operations elsewhere on the mountaintop.



Additional Considerations

• Safety
• Access to controls, power systems, electronics, elevators, and spectrographic chambers by 

visitors must be blocked

• Accessibility
• This includes the ability of those with limited mobility to escape from any area in an emergency 

• Creature comforts
• Adequate number and size of restrooms to serve anticipated crowds, which impacts water 

consumption and septic capabilities.

• Outreach and educational program demands
• Exhibit galleries
• Astronomy visualization theaters (Science On a Sphere and the planetarium)
• Control Room operations, live solar viewing, and demonstrations

• Seasons of operation
• Climate control and comfort on a southern Arizona where extreme temperature variations are 

the norm.

• Hours of operation
• During nighttime programs, no light can escape from program areas or it would negatively 

impact science operations elsewhere on the mountaintop.  

Capacity
• What do you anticipate your maximum and minimum crowd size to be?
• How often will you reach maximum demand?



QUESTIONS?

Thank you!

Bill Buckingham, Manager
Kitt Peak Visitor Center

Buckingham@noao.edu
520-318-8163

www.VisitKittPeak.org



Background Information Slides

Windows on the Universe Center for 
Astronomy Outreach



The McMath-Pierce Solar Facility will host the 
Windows on the Universe Astronomy Outreach 
Center 

In combination with existing Visitor Center assets and 
programs, and with the planned astronomy visualization 
systems, exhibits, and new programs, both during the day and 
night the WUCAO will serve as:

Will be operated as a special new component of the Kitt 
Peak Visitor Center.

A public outreach and education portal for all NCOA and 
NSF-funded astronomy facilities around the globe.

A collector, creator, and distributor of visual presentations of 
data from NCOA and other NSF-funded astronomy facilities 
across the US, Chile, Hawaii, and Antarctica.  

We will have the ability to reach millions of people every 
year!



The McMath-Pierce 
Solar Observatory

Here we illustrate the large 
fraction of the enormous 
facility which lies 
underground, and is not 
initially visible to visitors. 

To the upper right is the 
front façade or public 
entrance. In cross section, 
the area labeled “Windows” 
is the portion to be 
transformed.



Windows Components 

• Renovated front façade

• Outdoor exhibits, including signage to enable the structure to serve                                                        
as a giant sundial

• Exhibits and signage for the Tunnel Viewing Gallery

• Exhibits, multimedia, wall-sized graphics, and audio systems in Welcome Center

• Science On A Sphere theater 

• Tools of Astronomy interactive exhibit gallery 

• Control and Observing Room viewing gallery with                                                       
history and engineering of the McMath-Pierce

• NSF Astronomy Facilities Showcase exhibits

• Astronomy Classroom & Activity Area

• GeoDome Planetarium theater

• Painted exterior and repaved parking lot

• Continued operation of one or more of the

three heliostats (2-meter and two 0.9-meter)



The digital planetarium comes with an 
extraordinary object data base, video 
projection system, and well designed user 
interface that enables travel in space and 
time and manipulation of 3-D astronomical 
data sets.  
We will then share visualizations we create 
with the existing users groups of about 100 
museums.

GeoDome Planetarium



It is a dynamic science 
visualization system. This is used 
at about 160 museums, parks, and 
other visitor centers, such as at 
the NASA Goddard Space Flight 
Center Visitor Center, shown here.

Because of its flexibility, it can be 
used in several modes of 
operation, is capable of 
supporting programs for K-16 and 
older, and can present a wide 
array of scientific and inter-
disciplinary topics, particularly 
astronomy and the earth sciences.

Its stunning nature lends itself to hosting 
VIP welcoming events such as in this view, 
with Queen Elizabeth II seated front row, 
yellow hat.   The only SOS in Arizona is at 
Grand Canyon National Park.

Science On A Sphere (SOS)



Science On a Sphere
Views of SOS installations at other 
museums.



Impact of Adding Science On 
a Sphere: Windows on the 
Universe  Reach

We will have the capability to take many types of images and data from any NSF-
funded astronomy facility and modify it for display on the SOS system. We can then 
distribute it to 160+ sites equipped with SOS for display to their visiting audiences.



Tools of Astronomy Exhibits
The existing lengthy hallway will nearly be doubled 
in width by the removal of the closet wall, (on the 
right, facing camera) creating an ideal space to 
create linked alcoves of exhibits focusing on 
particular topics.

The exhibits will focus on topics underlying 
modern astronomy such as: light, optics, the E& 
M spectrum, diffraction, emission, and 
absorption. How composition and distance are 
determined through spectroscopy will be 
highlighted. The capabilities and limitations of 
ground-based astronomy will be illustrated. 
The most common misconceptions and 
questions by visitors will be addressed here.  
The intent of these exhibits is to provide the 
foundation of knowledge necessary for more 
enjoyable  tours and programs.



A Few of the Planned Windows Public Programs 

• McMath Astrophotography Workshops

• Youth Group Overnight/Camp-In Programs

• Live Solar and Lunar Viewing Programs

• Over Two Dozen Planetarium and SOS Programs

• Special Interdisciplinary Events
• Sky Islands

• Flora & Fauna of Kitt Peak

• Concerts and Arts-Based Programs

• Tribal-Led Interpretative 

• Astronomy-Themed Musical Concerts

• Tribal Arts & Craft Shows

• Science History Theatrical Format Programs

• An Array of School Programs

• McMath-Focused VIP Tours

• Corporate VIP Experiences

• Science Educator Workshops



Long Range IAOC Programming

Primarily Visualization-Based Programs

Primarily in the Planetarium Planetarium + SOS Primarily in the SOS

Spring Stargazing Exotic Worlds: Exoplanets Worlds Beyond

Scales of the Universe The Speeding Cosmos: Dark Energy Mercury Rising

Ultimate Field Trip: Black Holes Heavy Universe: Dark Matter Sister Planet

Desert Skies Southern Skies: Views From Telescopes Mars Field Trip

Lord of the Rings: Saturn in Chile Grand Tour of the Solar System

Visualizing the Cosmos Making Waves: What Gravity Waves The Colossus: Journey to Jupiter

Summer Stargazing Reveal About Stars Blue Marble: Fragile Planet

The Reason for the Seasons Latest & Greatest: Astronomy Around the Earth in 48 Minutes

Flashes in the Night: from Around the Globe Climates & Astronomy

Transient Events Water Worlds: Moons of Ice 

On the Edge: with Oceans of Water

Kuiper Belt Objects Astronomy on the Rocks: 

Things That Go Bump: Geology of the Southwest

Impact Threats

Autumn Skies

Meteor Mania!

Trekking Across the Winter Sky

The Birth & Death of Stars

The Original Superheroes:

Heroes in the Night Sky



Events: These Use Multiple Capabilities of the IAOC (solar telescope, SOS, GeoDome, exhibits, classroom, outdoor areas)

Interdisciplinary Other Special Events Temporary Exhibits

Family Astronomy Desert Makers: O'odham Crafts Colors of the Cosmos

Robots, Galaxies, & DESI Sun-Earth Day O'odham Views of the Cosmos

Natural History of Kitt Peak Astronomy Day Space Federation Partnership

Space in Popular Culture May The Fourth Be With You: Gravity Arizona Museum Partnership

Masters of the Night: KP Fauna After Dark Rainwater Harvesting: KP and You Inspiring Skies: Art & Astronomy

Colors of the Cosmos Soaring: Birding on Kitt Peak

The Peak: Wildflower Walks Harmony of the Worlds: Concerts

Sky Islands & Astronomy Guest Scientist Speaker Series

Secrets Lost in Light: Smart Lighting Desert Sings: O'odham Music Days

and Bad Lighting Celestial Gala

Astro Detective: the Scientific Method Member Preview Days

Space Weather

Astro Pioneers: Women in Astronomy

Our Nearest Star

Architecture & Astronomy: the M-P

Weather on a Mountain: Microclimates

and Kitt Peak

Setting Sun, Rising Moon

Across the Waves: Light, Color, Spectrum!



Role of the Kitt Peak Visitor Center 
in Operations of Windows on the 
Universe

Because of its location on the mountain near the public 
gate, the large parking lot, nearby bathrooms, gift shop 
with all retail and POS equipment, and other assets, the 
Visitor Center will remain the first point of contact for 
visitors.

Tickets to Windows tours and programs will be sold 
here.

Staff will transport in vehicles requested in the NSF 
proposal to and from the McMath-Pierce in order to 
avoid disruptions to observatory operations.



A portion of the NSF award will fund the facility 
demolition and reconstruction as well as the exhibit 
development and acquisition of the planetarium and 
Science On a Sphere system. The remainder of the 
award will provide four years of operations support, 
decreasing in steps over this period of time.

A key attribute of Windows is that it become self-
funding by the end of the NSF grant. The Visitor Center 
demonstrated this self-funding concept after the Visitor 
Center was cut off from NSF funding over a decade ago.

Growing revenues from an array of new programs and 
increasing visitation during this period will fill the gaps 
as the operations portion of the NSF grant steps down, 
allowing  the Visitor Center to contribute about 
$1,600,000 to the $6,100,000 total five year cost.  We 
will also develop a strong fund raising and development 
capability. Naming and sponsorship opportunities for 
particular rooms, theaters, exhibits, or other 
components will be available.

 -
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Broader Impacts of the Windows 
on the Universe Center for 
Astronomy Outreach

Terrific opportunity to build upon established 
relationships with Tohono O’odham schools, 
Community College, and Cultural Center by 
working jointly to develop new programs, 
tours, and other experiences for Tribal 
families, educators, students, and youth 
groups.

The new exhibits and theaters will enable us 
to develop programs impossible with our 
current facilities and to serve much larger 
audiences, including global audiences.



LIGO, CTIO, KPNO, LSST, Antarctica, 
ALMA, Gemini N & S, DKIST, VLA



Background Information Slides
about the

KPNO Visitor Center



Current Visitor Center 
Operations Structure

• Visitor Center operates under the Kitt Peak National Observatory.

• The VC receives no core funding from the NSF, AURA, or NOAO for its 
operations.

• The VC critically depends  upon earned income from programs, gift shop 
sales, memberships, and small donations for its operations.

• Night programs provide over 63% of revenue to operate the VC.

• VC is charged by KPNO for fully loaded staff costs, utilities, repairs and 
maintenance, meals, dorms,  services, and the square footage of 
buildings.

This operating model is incredibly 

challenging!



The Kitt Peak National 
Observatory Visitor 
Program Operation

• The Kitt Peak Visitor Center  

• Built in 1964 (54 years ago)

• Main staging ground for guests visiting the                              
observatory.

• Functions as museum, interpretive center,                             and 
comfort station. 

• Runs like a small nonprofit museum/science center

• 6 full time staff and 14 part time staff

• About 40 docents

• Approx. $900K annual budget

• Two major rooms + 20-inch telescope

• Only 1,600 square feet within the center



Current Visitor Center 
Operations & Programs

• Nightly Observing Program 

• Dark Sky Discovery Program 

• Overnight Telescope Observing Program 

• Night of the Marvelous Moon

• Youth Group Overnight Program 

• Gift Shop (with Tohono O’odham arts & crafts)

• Daily Daytime Guided Tours (docent-led)

• Solar Telescope Viewing (weather permitting)

• Docent Program (approx. 40 docents)

• School Programs

• Membership Programs (about 100)

• Indoor & Outdoor Exhibits

• Special Public Classes, Programs, and Events

• Tohono O’odham Open Houses, Employment, 

and free access to VC programs

More information on programs is at www.VisitKittPeak.org



Nightly Observing Program 

• Goals
• To deliver an enjoyable, personal astronomical experience

• Provide very significant program revenue  (44%)

• Audience
• General Public, school groups, ages 8 – 99+

• About 7,500 participants annually 

• Successes
• Substantially support the Visitor Center operation

• Receives very good evaluations by visitors; is well known locally

• Attracts most of the media attention

• Issues/Opportunities
• Taking reservations 85% online=10-15% by phone 

• Alternative Astronomy Program offered on cloudy nights

in place of a normal night of observing

• Competition from other programs in the region

• Currently unable to expand to meet a fraction of peak seasonal demand

This is a nightly, introductory stargazing program by pre-reservation only. This three and a half hour 
experience offers an introduction to astronomy with instruction in the use of binoculars, star charts, and 
direct viewing with the Visitor Center telescopes. The NOP was started on October 11, 1996 by Yvette Bolla 
with support from NOAO Director Sidney Wolf. The NOP was expanded to a second public telescope dome in 
October of 2002 and a third in 2006, increasing nightly capacity from 20 to up to 60+. 



Dark Sky Discovery 
Program 

◼ Goals
– Gives participants longer span of time at the telescope on a 

moonless night.  Reservation only.

– Provides new program revenue to the VC operation

◼ Audience
– Amateur astronomers and those already familiar with the sky or astronomy or                 

those who have already attended the Nightly Observing Program. Creates a compelling 
reason for visitors to return to KPNO.

◼ Description
– Offered on limited basis near new moon and runs parallel to NOP programs 

– Occurs in a small group setting of no more than 10 participants, often with Levine 16-inch 
(located between the two WIYN domes)

– Provides more viewing time and more opportunity to ask 

questions of staff

◼ Issues/Opportunities
– Eliminates the widespread confusion with NOP programs

– Allows us to simultaneously serve two unique audiences—

beginners and more advanced enthusiasts



Night of the 
Marvelous Moon

Goals

• Provide a bright night program that is unique and appealing 
to a broad audience.

Description

• Guide serves as a tour guide of the lunar surface, bringing 
seemingly dull craters, maria, and mountains to life! After 
dark observe the Moon in great detail, and learn to identify 
surface features on The Moon. Take multiple looks at the 
Moon, at different magnifications.

• This program is intended for guests age 14 and older who 
have an avid interest in the Moon and the history of its 
exploration. The smaller group size of ten or fewer enables 
you to have extensive interaction with your guide, and 
experience more views through the eyepiece.

Issues/Opportunities

• Offered on bright nights. Also serves a reason for repeat 
visitation.  Frequently sells out.



Overnight Telescope 
Observing Program

• Goals
• Give participants an authentic sample of the atmosphere of professional astronomy
• Provide important program revenue to the VC operation. 
• Requires reservations weeks or months in advance.

• Audience
• Amateur astronomers, novices, couples, or small groups 

• Successes
• Images published in numerous astronomy magazines
• The guest drives the experience
• Overwhelming positive experience shown through evaluations
• Attracts a global audience

• Issues/Opportunities
• Requires more knowledgeable and experienced staff 
• Limited capacity.   Over 300 requests received annually but only about                                            one 

third fulfilled.
• Construction of new roll off facility (SOLARIO) near to VC partially 

will address some of the need in spring, 2019.

The OTOP is designed for the advanced amateur astronomer as well as beginners. It enables 
guests to view and stay overnight on Kitt Peak in a dorm room. Guests dine in the cafeteria. They 
can view objects all night, take digital images, or both. This program serves adults and families, 1 
to 12 people. It is our premium program and oversubscribed by a factor or three.



Current Special Classes 
Programs/Events

• Goals
• Develop interactive classes, programs and special events 

for most age groups (ages 8+)

• Provide revenue for the VC operation (<3% of budget)

• Audience
• Depends upon the program

• Successes
• Astrophotography Workshops (beginners and intermediate) 

are very popular and draw an international audience.

• We have access to a creative in-house artist in the EPO division 

to design promotional posters

• Issues/Opportunities
• Low enrollment in some programs

• Current docent training does not emphasize differences in  approach that should be taken when 
conducting programs for young people. Programs are primarily led by VC staff.

Youth Group Overnights are designed  for youth groups, whether they be scouts or 
schools, to spend a night on Kitt Peak.  Meteor Mania Program, as well as programs 
on the Sun, planets, and eclipses may be offered at various times of the year. 
Astrophotography workshops sell out and attract international audiences.



Current Public (Daytime) 
Tours

• Goals
• To provide quality daytime tours of the facility
• To allow a variety of different tours to the general public
• Fulfill our mission

• Audience
• General public, school groups, 

families, most ages 

• Successes
• Moderate scale cost associated with                                                     the program 

(meals, meetings, staff)
• Some docents have expanded their                                                       range of 

contributions.

• Issues/Opportunities
• Attendance is uneven and difficult to predict 

We offer three daily paid tours for the public led by our volunteer docents to either the 
McMath, the 2.1-meter, or the Mayall.
We also offer a behind the scenes VIP tour which takes people inside these and other 
telescope enclosures on a group and individual level.  



Docent Program

• Goals
• To provide volunteers to assist with the Kitt Peak guest experience

• Provide a tour otherwise unable to be provided at a reasonable cost

• To reduce total staffing costs of the VC operation

• Successes
• Run three tours 7 days a week 362 days out of the year

• In 2014 docents volunteered  4,477 hours. At a rate of $20/ hour, this is the                                                
equivalent of $89,540 in paid staffing 

• Issues/Opportunities
• A large volunteer program is time intensive for staff

• Docent pool is too small to reliably cover all programs year-

round and allow for special events or new programs

• All the regional attractions are seeking volunteers

• Evaluation program exists but is not rigorous

• In two years, there will be a need for 100 or more docents

Docent led tours are the backbone of daytime Kitt Peak Visitor Center operations. Currently, three 
telescopes are toured: the McMath-Pierce Solar telescope, 2.1-meter telescope, and the 4-meter 
Mayall. Docents also run the Razdow Solar Telescope Array (small solar telescopes) near the McMath 
to provide safe viewing of the Sun. A full time coordinator manages the docents.



Gift Shop Operations

• Goals
• To provide revenue to the VC operation (20% of budget)
• Provide educational or artistic items related to our mission
• To allow guests to purchase a memorable item from their 

experience to Kitt Peak
• To purchase items that continue to stimulate visitors interest in astronomy

• Successes
• Branding opportunities
• Provides income directly to Tohono O’odham 

artists
• Reaffirms connections between Tribe and 
• Observatory

• Issues/Opportunities
• Relatively small retail space means fewer items offered that we would like
• We do not possess an efficient means of online or telephone-based shopping. Staffing and 

storage limitations, combined with NOAO administrative and logistics systems that were not 
designed to support a rapid response retail program, prevent us from developing an online or 
mail catalog.

Gift shop inventory include posters, books, educational and novelty logo items, as 
well as Tohono O’odham baskets, paintings, pottery, and crafts. Net sales revenue 
helps to fund Visitor Center operational costs. 



Marketing: who do you wish to 
reach and what do you want 
them to do?

• We spend about $70K to 80K each year for TV, 

print, radio ads, brochure printing and 

distribution (about 9% of budget)

• Newly reworked website at www.VisitKittPeak.org

• We have an active 

Facebook page with 

much potential

We recently launched an

Instagram page.

• We are tied in directly 

to the tourism base 

in Southern AZ.

Under current operations, we cannot 

afford a dedicated staff 

Member for these tasks.

The best astronomy program, exhibit or tour is meaningless unless you tell people about it and 
convince them to spend some of their time and money to participate in it.  Our message must be 
particularly persuasive since we are distant from most other attractions, restaurants, etc.



Demographics

• Guests from every state visit the KPNO.  The states with the most visitors: Arizona California, 
Washington, Minnesota, Illinois, Michigan,  Texas,  Wisconsin   

• Of the Arizona audience, 47% of visitors come from Tucson, 12% from the Phoenix Metro area, and  
41% from other locations across Arizona. Many of those Tucsonans are “snow birds” or winter-time 
residents whose primary residence is out of state.

• Visitors from over 70 different countries traveled to Kitt Peak, making it a truly world renowned 
observatory.  The countries with the most visitors were: Canada, United Kingdom, Germany, and 
Mexico

In any business, astronomy or otherwise, you need to know where your customers are from, when 
they come, and how best to reach and serve them.



Visitor Center 
Organization

Lori Allen, Interim NOAO Director and 
Associate Director for Kitt Peak National Observatory

Bill Buckingham
Visitor Center Manager

Vivian Segundo
Asst. Mgr. for VC

Robert Wilson
Night Prgm. Supervisor

Casey Good, Chuck Collins, 
Jim Winsky, John Zum Brunnen,
Lucas Snyder, Phil Yehle, 
Sara Thompson
Public Program Specialists 
“Guides”

Stephanie Casillas, 
Wynona Juan
Shorty
Cashiers

Gigi Giles
Volunteer & 
Membership Coord.

Tim Hrutkay
Daytime Prgrm.Coord.

Volunteers
Docents
Docent Associates
New Categories Coming Soon!

Carmen Austin
Educ. Specialist

Matt Mountain
AURA President


