
Virtual DUSEL 

Dr. Stephen Krebsbach (DSU)  
Dr.  Steve Graham (DSU) – Virtual Environments 
Ms. Judy Vondruska (SDSU) – Education & Assessment 
Dr. George Hamer (SDSU) – Operations 
 

DUSEL : the Deep Underground Science and Engineering Laboratory, is under development at the 
Homestake Mine in the Black Hills of South Dakota.  The effort to establish DUSEL has been an 
international collaboration led by P.I. Kevin Lesko of Lawrence Berkeley Laboratory. The state of South 
Dakota has played a key role, investing nearly $100 million to rehabilitate the mine and to bring an 
interim suite of experiments online.  T. Denny Sanford has been a strong supporter, enabling the efforts 
underway at the Sanford Underground Laboratory (the state funded interim lab), and the Sanford 
Center for Science Education (under development).  Homestake Mine has already been the site of Ray 
Davis’s Nobel prize‐winning research on solar neutrino flux, and experimenters will use Homestake 
mine’s great depth to make advances in physics, geology, engineering, and microbiology. 

Many will not be able to visit DUSEL but will be interested in what occurs there.  This includes 
researchers, teachers, students, and the general public.  The goal of Virtual DUSEL (vDUSEL) is not to 
bring interested parties to an education outreach website but rather to bring them to DUSEL via the 
web; providing the experience that “you are there” to people who can’t be there physically.  Virtual 
DUSEL will be, in part, an organization of immersive virtual environments that allow visitors to 
experience the various aspects of the underground laboratory.   

For example, visitors will be able to ride a virtual elevator down to the various labs.  As they descend 
they will learn about the geology of the mine, the environmental conditions and why the various labs 
are located at each level.  Upon arriving at the desired depth, visitors will be greeted by a laboratory 
scientist (short video) who explains the nature of the experiments done in the lab and why they are 
located underground.  Visitors will have the option to learn more about these experiments or they can 
move on to another level.  If they choose to learn more, they can select from among in‐depth videos, 
tutorials, animations, or simulations, where they may observe or conduct virtual experiments.  They will 
be able to manipulate equipment, then collect and analyze the data, all based on the experimental 
facilities and data from the actual experiments.  Visitors will also experience the science of the mine 
through virtual games, available for a variety of age groups.  Both formal and informal experiences and 
materials will be provided, with curriculum materials will be aligned with national science and math 
standards.  Beyond the immersive virtual environments, visitors will be able to experience DUSEL 
through live sensor and camera feeds and by viewing streaming videos of events and speakers.   

Beyond games and immersive virtual environments, vDUSEL also comprises outreach and access for 
distance audiences of all sorts, including K‐12 students, teachers, university students and faculty and 
researchers. vDUSEL and its virtual environments will be adaptive so that the experience will depend on 
the background, purpose and interests of the user.  vDUSEL will promote and link to on‐site DUSEL 
resources for tours, visits, and research experiences at the science center and lab.  Kiosks for V‐DUSEL 



can be located at science centers across the state and nation.  Coordination with science centers will 
result in virtualization of physical displays and activities, along with physical realization of virtual 
activities.   Large computational problems will become public projects; “DUSEL@Home” similar to 
SETI@Home and Einstein@Home and other distributed computing projects.  Content management and 
social networking tools will provide for and encourage participation and collaboration among students, 
teachers and researchers, both limiting and supporting access based on interests and willingness to 
participate.   

A crucial part of vDUSEL is to make it easy for scientists and researchers to participate, interact, and 
share with the varied audiences. Infrastructure, support and processes will be put in place so that every 
experiment and researcher can easily become part of vDUSEL.  vDUSEL will require an organizational 
framework that is dynamic enough to allow vDUSEL E&O development to attract and accommodate a 
diverse collection of cross‐cutting expertise while at the same time providing a well defined, cohesive, 
and accountable structure . 

The Administrative unit will consist of a director and support staff, along with an advisory board.  It will 
be responsible for the overall vDUSEL effort and will be under the direction of the appropriate DUSEL 
governing unit.  An important responsibility will be to coordinate vDUSEL with other E&O efforts by 
DUSEL, the State of South Dakota and other entities. Assessment of the overall vDUSEL will also be a 
strong focus. 

Three leadership teams (Education/Virtual/Operations) will be created to help set the direction in their 
areas of expertise.  Teams will be comprised of active researchers along with senior advisers (sages) and 
other technical experts (as appropriate).  The goal of each team will be to promote and facilitate the 
overall efforts of the vDUSEL E&O research community at large.  Teams will be directly answerable to 
the vDUSEL Administrative unit.  An early effort by each team will be to identify specific projects and 
funding sources within their areas and as collaborative efforts with other teams. These teams are in the 
process of being formed, with collaborators invited from across South Dakota and across the nation. 

Project teams will be formed with membership from among the DUSEL scientists and vDUSEL E&O 
researchers. These “bridge teams” will include: scientists ‐‐ content experts ‐‐ in fields such as physics, 
geology, engineering, and microbiology; researchers in learning and education; curriculum and 
assessment specialists; and software and multimedia designers. The vDUSEL core teams will provide 
people, access to data and other resources, and coordination for these efforts.  

vDUSEL is in its infancy, with the selection of Dr. Krebsbach to launch the effort in Fall, 2008. vDUSEL is 
sponsoring a workshop at Dakota State University, Nov. 21, 2008 which will kickoff national 
collaboration efforts and initial projects. Early efforts include searching for funding for vDUSEL 
operations and infrastructure, and for beginning design and development of virtual worlds for learning, 
both about DUSEL and using DUSEL as a motivational backdrop. 

A few themes distinguish the vDUSEL project:   



• vDUSEL is focused on the “long haul” –  building a collaborative virtual organization which will 
last for decades, rather than the duration of an individual project.  

• vDUSEL is not a single project, but a range of projects exploring diverse aspects of outreach and 
education, and involving researchers in content areas  with researchers and designers in 
education, software, and media.  

• Expressing science and experiments in context is a vital part of effective outreach. This context 
includes the development and evolution of the lab and its experiments, along with the history, 
culture, and individuals associated with the lab. 

• vDUSEL provides immersive virtual experiences for those unable to reach the lab, but also works 
closely with the Sanford Science Center to coordinate physical visits and virtual continuity, 
creating a learning community.  

• Assessment is pervasive throughout vDUSEL, so that its elements can evolve, grow, and become 
more effective over time.    

• Genuine science is fascinating – vDUSEL simulations, games, and virtual environments aim to 
capture the excitement and wonder of science – not pristine and plastic, but challenging and 
grubby and hard work – by asking, and providing the tools and data to answer, real questions.  

o An explicit goal of vDUSEL is to ignite viewers’ interest in Science, Engineering, 
Technology and related fields. 

• vDUSEL will serve a broad, varied, and changing audience, so it will be comprised of adaptive, 
interconnected components, rather than a monolithic structure. 

 

The following are a few keys links related to DUSEL, the Sanford Underground Lab, and  
Homestake Mine: 

http://www.lbl.gov/nsd/homestake/ 

http://sanfordlaboratoryathomestake.org/ 

http://en.wikipedia.org/wiki/Homestake_Mine_(South_Dakota)  
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