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1 . Cosmic Spectacle:
Gravitational 

Lensing in the 

Vicinity of a 

Schwarzschild 

Black Hole 

Time: 00:03: 15 
Su mmary: 
An algorithm has been imple­
mented which permits the output 
of numerical computations defin­
ing the degree of curvature of 
light rays as a function of their 
proximity to a black hole to be 
used to generate geometric infor­
mation which can then be input 
into a scanline renderer to pro­
duce an animated visualization of 
gravitational lensing phenomena. 
Although the Schwarzschild sce­
nario employed thus far repre­
sents a highly simplified math­
ematical representation, the ani­
mation displays distinctive and 
readily identifiable patterns highly 
susceptible to visual analysis. 

Contributors: 
Steven Chall, Ken Flurchick 

Contact: 
Steven Chall 
North Carolina 

Supercomputing Center, 

MCNC 
P.O. Box 12889 

3021 Cornwallis Road 

Research Triangle Park 
North Carolina 27709-2889 
1.919.248.1191 
1.919.248.1101 fax 
stevec@ncsc.org 



2 . Evolution of
Black Holes 

Time: 00:09:35 

Summary: 

Visualization of gravitational 

waves from distorted Black 
Holes. 

Contributors: 

Mark Bajuk, Edward Seidel, 

Peter Anninos, David Bernstein, 

David Hobill, Larry Smarr 

Contact: 

Tony Baylis 
National Center for 

Supercomputing Applications 
605 E. Springfield Ave. 

Champaign IL 61820 
1.217.244.5354 
1.217 .244.1987 fax 
tbaylis@ncsa.uiuc.edu 

3 . Dwarf Formation
Time: 00:00:30 

Summary: 

When spiral galaxies interact, 

streamers of stars and gas are 
thrown off. This animation shows 
a Dwarf Galaxy Formation when 

clumps in these streamers col­
lapse. The blue and green points 
represent stars and gas. The par­
ent galaxy and another spiral 

galaxy are shown in red. The 
resulting dwarf galaxy is about 

25% gas as compared to 10% for 

its parent galaxy. 

Contributors: 

Joshua E. Barnes, 
Lars Hernquist 

Contact: 

Anjana Kar 
Pittsburgh Supercomputing 
Center 

Mellon Institute Building 

4400 Fifth Ave. 
Pittsburgh PA 15213 
1.412.268.4960 

1.412.268.5832 fax 

kar@psc.ed 

4. Computing the 
Universe: X-ray 
Clusters in a 
Cold + Hot Dark 
Matter Universe 

Time: 00:09:20 

Summary: 

Visualization of the formation of 
X-ray emitting gas clusters.

Contributors: 

Greg Bryan, Michael Norman, 

Barry Sanders, Anatoly Klypin, 
Jack Burns, Chris Loken 

Contact: 

Tony Baylis 
National Center for 
Supercomputing Applications 
605 E. Springfield Ave. 
Champaign IL 61820 
1.217.244.5354 

1.217 .244.1987 fax 

tbaylis@ncsa.uiuc.edu 



5 . Comet Shoemaker­
Levy 9 and 
Planet Jupiter: 

An Introductory 

Representation of 

the Impact 
Time: 00:01:41 

Summary: 

'Comet Shoemaker- Levy 9 and 

Planet Jupiter: An Introductory 

Representation of the Impact' is 
an educational animation 

designed to precede a 

researcher's scientific visualiza­
tions. The events leading to the 

impact and related background 

information are explained in sim­

ple terms. 

Contributor: 

Gregory Foss 

Contact: 

Anjana Kar 
Pittsburgh Supercomputing 
Center 

Mellon Institute Building 
4400 Fifth Ave. 

Pittsburgh PA 15213 

1.412.268.4960 

1.412.268.5832 fax 
kar@psc.ed 

6 . Ionospheric
Dynamics 

Time: 00:01:13 

Summary: 

Simulation of the response of 

electron density drifting through 

geomagnetic activity in the upper 

(350km) ionosphere. Simulations 

were developed for both summer 

and winter conditions in the polar 

ionosphere. 

Contributor: 

Sergei Maurits, 

University of Alaska 

Contact: 

Mitchell Roth 

University of Alaska 

Department of Mathematical 

Sciences 

P. 0. Box 756660

Fairbanks AK 99775-6660

1.907.474.7332

1.907.474.5384 fax

roth@acad5.alaska.edu

7. The Miami lsopycnic 

Coordinate Ocean 
Model 

Time: 00:01:48 

Summary: 

'The Miami lsopycnic Coordinate 

Ocean Model' animation shows 

simulated sea surface tempera­
tures of the Gulf Stream, an 

important North Atlantic Ocean 

current. 

Contributors: 

Derek Lee, Aaron Sawdey, 

University of Minnesota 

Ocean Movie Team, 
Office of Naval Research, 

Pittsburgh Supercomputing 

Center, United States Army, 

United States Department of 

Energy 

Contact: 

Anjana Kar 

Pittsburgh Supercomputing 

Center 

Mellon Institute Building 

4400 Fifth Ave. 

Pittsburgh PA 15213 

1.412.268.4960 

1.412.268.5832 fax 

kar@psc.ed 



8 . Bering Glacier
Surge 

Time: 00:01:35 

Summary: 

The surge of the Bering Glacier in 
southeast Alaska was captured 

on a series of ERS-1 SAR 
images between November 1992 

and October 1993. Using image 

analysis software at the Alaska 
SAR Facility, the images were 

radiometrically calibrated, terrain 
corrected and coregistered to 
produce a time lapse animation 

of the glacier surge. 

Contributor: 

James Roush, 
University of Alaska 

Contact: 

Mitchell Roth 
University of Alaska 
Department of Mathematical 
Sciences 

P. 0. Box 756660
Fairbanks AK 99775-6660
1.907.474.7332
1.907.474.5384 fax

roth@acad5.alaska.edu

9 . Ocean Circulation
Model: Walleye 
Pollock Survival 

Time: 00:00:32 

Summary: 

A regional ocean circulation 
model is used to study the move­
ment of walleye pollack eggs and 

larvae in the Gulf of Alaska rela­
tive to various physical factors 

which influence the survivability 
of the larvae. 

Contributor: 

Al Hermann, NOAA/PMEL 

Contact: 

Mitchell Roth 
University of Alaska 

Department of Mathematical 

Sciences 
P. 0. Box 756660
Fairbanks AK 99775-6660
1.907.474.7332
1.907.474.5384 fax

roth@acad5.alaska.edu

1 0 . Study of Severe
Rainfall Events in 
Northwestern Peru 

Time: 00:02:02 

Summary: 

The ordinary arid climate of 
coastal Peru is disturbed every 
few years by a phenomenon 
called El Nino, characterized by a 
warming in the Pacific Ocean. 
Severe rainstorms are one of the 
consequences of El Nino, which 
cause great damage. An exami­
nation of daily data from sixty six 
rainfall stations in the Chiura­
Piura region of northwestern Peru 
from late 1982 through mid-1983 
yields information on the 
mesoscale structure of these 
storms. 

Contributor: 

Lloyd Treinish 

Contact: 

Lloyd Treinish 

IBM 
Thomas J. Watson 

Research Center 

P.O. Box 704 
Yorktown Heights 

New York 10598 

1.914.784.5038 
1.914.784.5130 

lloydt@watson.ibm.com 



1 1 • Tornado Watch
(Run Toto, Run!) 

Time: 00:01:00 

Summary: 
'Tornado Watch (Run Toto, 

Run!)' is an animation of storm 
simulation data. While rain water 
and cloud water are represented 
by gray isosurfaces and wind 

velocity by blue ribbons, the pri­
mary interests is in the red isosur­

faces showing high vorticity 

potentially spawning tornadoes. 

Contributors: 
Phil Andrews, 
Researchers: 
Ming Zue, Kelvin Droegemeier 
Graphics and Animation: 
Gregory Foss 

Software Support: 
Grace Giras 
Video Support: 
Anjana Kar 

Contact: 
Anjana Kar 
Pittsburgh Supercomputing 
Center 
Mellon Institute Building 
4400 Fifth Ave. 
Pittsburgh PA 15213 
1.412.268.4960 
1.412.268.5832 fax 
kar@psc.ed 

1 2 . Computational
Steering with VisAD 

Time: 00:06: 16 

Summary: 

The VisAD system integrates 

visualization with a high-level 
interpreted programming lan­
guage to enable interactive steer­

ing and visualization of scientific 
computations as they run. 

Scientists can define data types 
appropriate for a wide variety of 
applications, and can control how 

the variables of their applications 

are mapped to graphical space, 
to animation, to color, and so on. 
The first segment illustrates the 
basics of running algorithms and 
displaying data objects. The sec­
ond segment illustrates the 
basics of interactive steering 
through an algorithm for comput­
ing Julia sets. The third segment 
illustrates a more sophisticated 
application of computational 
steering to perform numerical 
experiments with a shallow water 
model. The fourth segment illus­
trates the use of multiple displays 
defined by different sets of scalar 
mappings. The VisAD system is 
available at 
http://www.ssec.wisc.edu/ 
~billh/vis.html 

Contributors: 
Bill Hibbard, Brian Paul 

Contact: 

Bill Hibbard 
Space Science and 
Engineering Center 

University of Wisconsin­
Madison 

1225 West Dayton Street 
Madison WI 53706 
1.608.263.4427 
1.608.263.6738 fax 

whibbard @mace.wisc.edu 



1 3. TEMPEST:
Computer 
Simulations of 
Nuclear Waste 
Processes 

Time: 00:08:09 

Summary: 
Visualizations of computer simu­

lations of nuclear waste process­

es. 

Contributors: 
MG lvanovich, SW Matsumoto, 

KP Recknagle 

Contact: 

Tom Michener 
Pacific Northwest 

Laboratories 

ISB-1 
3350 Q St. 

Richland WA 99352 
1.509.375.2162 
1.509.375.3641 fax 
te_michener@pnl.gov 

1 4. Example of
Helix-Helix Packing 

Time: 00:01:41 

Summary: 
'Example of Helix-Helix Packing' 

is an educational animation 
describing helices packing in a 
protein. Shown through different 

views is how the green 

sidechains from the blue helix 
form a ridge which fits into the 

groove defined by the yellow 

sidechains of the red helix. 

Contributors: 

David W. Deerfield 11, 
Graphics and Animation: 

Gregory Foss 

Software Support: 
Grace Giras 

Video Support: 
Anjana Kar 

Contact: 

Anjana Kar 
Pittsburgh Supercomputing 
Center 
Mellon Institute Building 
4400 Fifth Ave. 
Pittsburgh PA 15213
1.412.268.4960 
1.412.268.5832 fax
kar@psc.ed 

1 5 ■ 3-D Reconstruction

Time: 00:04: 17 

Contributors: 
Lance Ladic, AMJ Buchan

Contact: 

Lance Ladic 
The University of 
British Columbia 
Department of Physiology
2146 Health Sciences Mall
Vancouver B.C. 
Canada V6T 1 Z3 
1.604.822.3193 
1.604.822.6048 fax
ladic@cs.ubc.ca 

of Gastric Efferent 
Neurons in the
Brainstem of the Rat

Computer animation and volume 
rendering techniques were com-
bined to illustrate the steps 
involved in performing 3-D 
reconstructing of gastric efferent 
neurons in the rat brainstem. 
Retrograde tracing, immunocyto-
chemistry and confocal 
microscopy were used to identify 
and examine neurons and sur-
rounding nerve fibers. Using data 
from a confocal microscope and 
volume rendering software, a 3-D 
reconstruction was obtained that 
illustrates the spatial relationship 
of immunoreactive nerve fibers to 
a retrogradely-labled neuron.




