
High performance computing and the

humanities are finally connecting — with a

little matchmaking help from the Department

of Energy (DOE) and the National Endow-

ment for the Humanities (NEH). Both organi-

zations have teamed up to create the

Humanities High Performance Computing

Program, a one-of-a-kind initiative that

gives humanities researchers access to

some of the world’s most powerful super-

computers. 

As part of this special collaboration,

NERSC will dedicate a total of one million

compute hours on its supercomputers and

technical training to humanities experts to

bring them up to speed on HPC. Meanwhile,

the program’s participants were selected

through a highly competitive peer review

process led by the NEH’s Office of Digital

Humanities. 

“A connection between the humanities

and high performance computing commu-

nities had never been formally established

until this collaboration between DOE and

NEH. The partnership allows us to realize

the full potential of supercomputers to help
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Cultural Analytics: This image is an example of an Interface design for the Cultural Analytics

research environment, which is being developed at UCSD's Software Studies Initiative. The

project has received compute time at NERSC as part of an innovative collaboration between

the Department of Energy and the National Endowment for the Humanities. 
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Researchers tackling some of the

most challenging scientific problems,

from improving energy efficiency in com-

bustion devices to developing new parti-

cle accelerators for scientific discovery to

studying properties of new materials,

have been awarded access to supercom-

puting resources at NERSC.

The awards, announced Dec. 17 by

DOE’s Office of Science, are made under

the Innovative and Novel Computational

Impact on Theory and Experiment

(INCITE) Program. Seven projects were

awarded a total of 17,460,000 processor-

hours at NERSC after a competitive

review. Launched in 2003, INCITE selects

projects that not only require large-scale

and intensive use of supercomputers but

also promise to deliver a significant

advance in science and engineering.

“As the original home of the INCITE

program, NERSC staff are working to pro-

vide the necessary support for advancing

these high-impact science projects while

maintaining our commitment to all other

users, whose work has broad impacts

across all scientific disciplines,” said

NERSC Division Director Katherine

Yelick.

NERSC to Provide Resources to INCITE

Projects Studying Combustion, Fusion

Energy, Materials and Accelerator Design

Prize-Winning Algorithm

Perfected at NERSC

A computer method created to under-

stand the energy-harnessing potential of

nanostructures for solar cell design was

awarded a special Gordon Bell Prize for

algorithm innovation by the Association for

Computing Machinery (ACM). 

Scientists say the award-winning

Linearly Scaling Three Dimensional

Fragment (LS3DF) method’s initial runs on

NERSC’s Cray XT4 system, nicknamed

Franklin, provided key insights about the

application that eventually paved the way

for its ACM Gordon Bell Prize win. 

“By incorporating the correct chemical

formulas into efficient computer programs,

scientists can learn a lot about the struc-

tures and properties of molecules and

solids,” says Lin-Wang Wang, a computa-

tional material scientist who led the devel-

opment of LS3DF. “I like to think of com-

puters as chemistry’s third pillar. In most

cases, computer simulations complement

information obtained by chemical experi-

ments, but in some cases they can also

predict unobserved phenomena.”

According to Wang, nanostructures —

tiny materials 100,000 times finer than a

human hair — may hold the key to energy

independence. He believes that a funda-

mental understanding of nanostructure

behaviors and properties could provide

solutions for curbing our dependence on

petroleum, coal and other fossil fuels. 

The LS3DF computer algorithms use a

novel “divide-and-conquer” technique to

efficiently gain insights into how nanostruc-

tures function in systems with 10,000 or

more atoms, giving scientists an idea of

the structure’s energy harnessing potential.

More traditional methods calculate the entire

structure as a whole system and are much

more time consuming and resource intensive.

“We still don’t quite understand how the

electron moves around in a nanostructure,

and how such properties depend on the

size, geometry, composition and surface

passivations,” said Wang. “Understanding

this dependence will allow us to design

nanostructures for desired applications.

Using our improved LS3DF method will

help us to understand and predict these

properties.”
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