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 Global Hands-On Universe (GHOU) is an international program developed and 
maintained by the Lawrence Hall of Sciences of UC, Berkeley.  The program is designed 
for students who come from high schools and undergraduate college programs, and have 
a keen interest in astronomy and astrophysics. 

Students utilize specialized software developed by GHOU to analyze professional 
astronomical images in FITS format.  Students also have access to a world-wide network 
of small telescopes (10" to 12" Schmidt-Cassegrains) that are controlled over the Internet, 
and can be used to produce their own CCD images.  They search for moving objects such 
as asteroids, near-Earth objects, Kuiper Belt objects, and comets.  They search for objects 
of varying visual magnitude such as supernovae and active galactic nuclei.  The objective 
is for these students to make original discoveries. 

Data are provided primarily by a growing number of National Virtual 
Observatory and collaborating projects.  They include, but are not limited to the 
Supernovae Trace Cosmic Expansion (ESSENCE, Cerro Tololo Inter-American 
Observatory).  Additional data have come from the Supernovae/Acceleration Program 
(SNAP, Lawrence Berkeley National Laboratory), Lowell Observatory Near-Earth 
Object Search (LONEOS, Lowell Observatory), and the Centre National de la Recherche 
Scientifique (CNRS; Paris, France). 

During July 2005, Max Canaday, a high school student from Carmel High School 
(Carmel, NY) traveled to the Lawrence Berkeley National Laboratory (LBNL) where he 
spent 10 days working with Dr. Carlton Pennypacker and J. Patrick Miller.  He 
successfully searched ESSENCE and LONEOS data for near-Earth objects, asteroids, and 
Kuiper Belt objects.  His search also included data from the Deep Lens Survey (DLS, 
Cerro Tololo Inter-American Observatory). 

The search was conducted using advanced astronomical image subtraction 
software written by J. Patrick Miller.  Using IDL Version 6.2 (Research Systems, Inc.), 
the software applies the space-varying kernel subtraction technique as proposed by 
Christophe Alard (Alard, C., A&AS, 2000, 144, 363).    

Max Canaday analyzed the subtractions, identifying asteroids and Kuiper Belt 
objects with the Makali`i image processor (National Astronomical Observatory of Japan) 
and the Aladin FITS analysis tool (Centre de Données Astronomiques de Strasbourg; 
2000A&AS..143...33B).  Once a moving object was verified he recorded its celestial 
coordinates and the date and time of the observation.  Using the proper motion he 
estimated the distance the object was from the Sun  then verified the originality of the 
discovery using the Minor Planet Checker (Minor Planet Center, Harvard University). 

In May 2006, he will be joined by students from Hardin-Simmons University 
(Abilene, TX) and Jackson State University (Jackson, MS).  These students will also 
search the ESSENCE data for asteroids and Kuiper Belt objects.  This group forms the 

Lunar and Planetary Science XXXVII (2006) 1010.pdf



core of a national team of high school and college undergraduate students, who will be 
conducting on-going research projects as part of the Global Hands-On Universe. 

These students will analyze the professional astronomical images making use of 
the Alard subtraction technique.  They will ultimately use the world-wide network of 
Internet-accessible telescopes to image asteroids, measure their color indices, measure 
their visual magnitudes for diameter estimates, and measure their light curves for rotation 
rates and geometric surface modeling.  Also being considered is the use of the Internet-
accessible telescopes to estimate parallaxes. 

In time, it is hoped that the Global Hands-On Universe research program for high 
school and undergraduate college students will grow into a international network, 
providing students from all around the world an unique opportunity to collaborate with 
professionals and conduct research in astronomy and astrophysics. 

Lunar and Planetary Science XXXVII (2006) 1010.pdf


