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Pixar employs many scientists like Tony DeRose to the models that move its characters. Ani-
mators use the models to the scenes of the movies.

CHRISTINE CHANG

teresting in its own right.
In a short introduction to the

causes of earthquakes in general,
Dr. Hugh explained, very basi
cally, the three different kinds
of faults which may occur when
tectonic plates meet on the earth's
surface: normal, thrust and strike
slip faults. Each results from a
different overlap of the plates and
earthquakes occur when plates re
arrange along these faults.

The entire coast of California
is, as Dr. Hugh explained, a very
active fault zone; the San An
dreas Fault stretches 1200 km,
over much of the coast of Califor
nia, with a large bend in the Los
Angeles area, which Dr. Hughes
explained, causes stress on the
surrounding land. The Los Ange
les area is laced with numerous
smaller faults, such as the San Ga
briel Fault zone, the Sierra Madre
fault zone and the Raymond fault,
located near to lPL.

The lecture included a picture
tour of many of these faults, pho
tographed in familiar locations
around the LA area. Dr. Hugh
showed, surprisingly many inno
cent-looking hills and short ridg
es, which the everyday observer
hardly notices, are traces of faults
and signs of flourishing earth
quake activity to a geologist.

For example, a parking lot ele
vated slightly from a nearby road,
or an unusually steep hill in the

K. SZWAYKOWSKA

On Thursday at eight in the
evening, Dr. Sue Hugh of the US
Geological Survey faced a large
audience in Baxter auditorium to
give a talk titled "Finding Fault in
Los Angeles". Unlike many of the
other lectures seen on the Caltech
eampus, this one involved little
obscure science and did not at
tempt to explain complicated
phenomena at any more than the
most basic possible level.

Dr. Hugh kept on the light and
humorous side as she explained
the location of various faults in
Southern California, the area that,
in her own words, "we all know
and love."

Many California residents are
reasonably concerned with earth
quakes and earthquake safety;
though construction over active
fault zones is now forbidden by
law, many buildings, including
the lPL campus, are built over
and around major faults and thus
are quite vulnerable to earthquake
damage.

This also means that most ma
jor earthquakes also take their toll
on human life: the Northridge
Earthquake in 1994 killed 51
people and injured over 9000; the
1971 earthquake near San Fer
nando caused at least 58 deaths
and 2000 injuries and the list goes
on. This perhaps accounts for the
impressive turnout at the lecture,
though Dr. Hugh soon made it in-

Continued on Page 8, Column 1

course of four years. In the
final presentation of the film,
however, these painstaking
hours of work are often hidden
behind colorful characters and
an entertaining plot.

"If you find yourself think
ing about the technology, then
we've failed," said DeRose.

Though not obvious, how
ever, much work is placed into
each film which is created.
Four years before a film is re
vealed to the public, the direc
tor molds and refines the idea
for the story before pitching
the idea to the company.

Once the company agrees
to fund the project, the sto
ry is made more concrete
through the creation of story
books which contain images
of important events. Then the
editorial board steps in to put
the film on reel. The editorial
board repeats this process four
to five times before real digital
production is even begun.

Meanwhile, the art depart
ment generates concept art
which determines the mood
of the film. The art is then
transformed into three-dimen
sions through the use of world
modeling. During this step,
the modelers may use either a
computer program called Maya
or may use clay to physically
sculpt a replica. Touch probes
then digitize these physical
sculptures.

The next step in the produc
tion process is articulation.
"Articulation is creating the
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Dr. Sue Hugh explaius the project she heads to map the California fault lines. Hugh remarked on the
ease with which a trained eye can spot the faults, even from the air.

When many people think
about mathematics, re-
member the droning of
a high school teacher, the be
wildering complexity of cryp
tic symbols and the count
less hours spent attempting to
understand it all. Departing
from these experiences, they
enter the world believing that
mathematics can only apply to
boring careers. Tony DeRose,
however, utilizes mathematics
everyday in his job, which is
far from dull.

DeRose earned a Bachelor of
Science degree in both Phys
ics and Computer Science and
spent many years teaching
computer science as a profes
sor at the University of Wash
ington. However, after many
years of teaching, he entered
an industry that few would ever
connect with mathematics and
computer science: the film in
dustry.

Currently, DeRose works
at Pixar Animation Studios,
the creators of such film hits
as "Toy Story," "Monster's,

" and most recently "Find
ing Nemo." The company has
already earn multiple Oscar
awards for its innovative and
groundbreaking animated
films, as well as for its short
films. DeRose himself helped
in the creation of the Oscar
winner "Geri's Game."

In the making of these films,
much planning using both
mathematics and computer
programming occurs over the
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the happiest and most engaged
students; a good part of this is at
tributed to the open policies and
close relationships between stu
dents and faculty led by Stolper
as division chairman.

In addition, his division main
tains strong relationships with
alumni through Alumni College,
field trips with the Associates and
alumni and other programs that
have been developed during his
time as chairman.

Tom Tombrello has been an
enthusiastic supporter of under
graduate research since he ar
rived on campus more than 40
years ago. He served as a Sum
mer Undergraduate Research Fel
lowships (SURF) program men
tor and financial supporter when
the program began, was a charter
member of the SURF Adminis
trative Committee and continues
to review proposals and provide
counsel to the program.

Tombrello initiated a course
many years ago to provide under
graduate research opportunities
for top first-year physics students.
He subsequently expanded the
program to include high school
students with high potential for
admission to Caltech and through
that effort was able to attract some
outstanding students to Caltech.

He received the Feynman
Teaching Award as well as two
Associated Students of Caltech
Teaching Awards. Along with
Nichols, Tombrello was instru
mental in setting up the annual
Law & Technology mock trials
which Caltech hosts with Loyola
Law School.

PERRY

A prototype robotic telescope is
being constructed and the team
is seeking funds to construct,
calibrate and deploy a network· of
eight around the globe.

"Even as the scientific commu
nity acknowledges the likelihood
of human impacts on climate,
it must better document and un
derstand climate changes," said
Koonin. "Our ongoing earthshine
measurements will be an impor
tant part of that process."

PASADENA, Calif. - How do
you become a Caltech alumnus
without taking years of physics,
mathematics, chemistry and biol
ogy? You do outreach programs
that benefit 5,000 business leaders
a year, you support field trips for
alumni, or you serve as an enthu
siastic advocate of undergraduate
research for 40 years.

Thesc are a few of the accom
plishments of this year's class
of new honorary members of
the Caltech Alumni Association.
They are Gaylord "Nick" Nich
ols, director of Caltech's Indus
trial Relations Center; Ed Stolper,
Caltech's acting provost, chair of
the Division of Geological and
Planetary Sciences and the Leon
hard Professor of Geology; and
Tom Tombrello, chair of the Divi
sion of Physics, Mathematics and
Astronomy and Kenan Professor
and professor of physics.

They will be feted at the Hon
orary Alumni Dinner on Friday,
June 11, at Caltech's Athenaeum
where they will receive a framed
certificate of Honorary Member
ship in the Alumni Association.
Including this year's trio, 89
people have been named honor
ary members of the Alumni As
sociation.

"TheAlumniAssociation grants
Honorary Membership to those in
the Caltech family whose extraor
dinary and sustained efforts have
positively influenced the Institute
or the Alumni Association," said
Stephanie Charles, who chaired
the Honorary Alumni Nomina- .
tion Committee.

Nichols has been associated
with Caltech and the Jet Pro
sion Laboratory for 46 years
and has worked at Caltech
for more than 20 years. As
head of the Industrial Rela
tions Center, he brings 1,400
business leaders to campus
to attend classes and events
and arranges to have classes
presented to 3,600 additional
people at their companies or
off site every year.

The Industrial Relations
Center has dozens of course
offerings and has raised
Caltech's profile among
major corporations. Nichols
was instrumental in fostering
the MIT/Caltech Enterprise
Forum in whic.h techn~logy- t.......====;"" Couresy of aph.caltech.edu

based compames and Issues Professor Tombrello is an advocate of
are presented to the Caltech undergraduate research.
community, the financial
community and the entrepreneur
ial community.

Nichols also opens up his In
dustrial Relations programs to
students free of charge and sever
al students have used the courses
as stepping-stones to internships,
jobs and other endeavors. Tammy Yee Wing Ma Vi Tuong Tran

Ed Stolper has been chairman Managing Editor Business Manager
of the Division of Geological and
Planetary Sciences for almost 10
years. During this time, the num
ber of majors and enrollments in
the division have increased many
fold and the division is known
across campus as having among

thickness.
These large vanatlons, which

are comparable to those in the
earth's infrared (heat) radiation
observed in the tropics by satel
lites, comprise a large influence
on Earth's radiation budget.

"Our results are only part of the
story, since the Earth's surface
temperature is determined by a
balance between sunlight that
warms the planet and heat radi
ated back into space, which cools
the planet," said Palle. "This de
pends upon many factors in addi
tion to albedo, such as the amount
of greenhouse gases (water vapor,
carbon dioxide, methane) pres
ent in the atmosphere. But these
new data emphasize that clouds
must be properly accounted for
and illustrate that we still lack the
detailed understanding of our cli
mate system necessary to model
future changes with confidence."

Goode says the earthshine ob
servations will continue for the
next decade. "These will be im
portant for monitoring ongoing
changes in Earth's climate sys
tem. It will also be essential to
correlate our results with satellite
data as they become available,
particularly for the most recent
years, to form a consistent de
scription of the changing albedo.
Earthshine observations through
an ll-year solar cycle will also
be important to assessinghypoth
esized influences of solar activity
on climate."

Montanes Rodriguez says that
to carry out future observations,
the team is working to establish a
global network of observing sta
tions. "These would allow con
tinuous monitoring of the albedo
during much of each lunar month
and would also compensate for
local weather conditions that
sometimes prevent observations
from a given site."

BBSO observations are cur
rently being supplemented with
others from the Crimea in the
Ukraine and there will soon be
observations from Yunnan in Chi
na, as well. A further improve
ment will be to fully automate
the current manual observations.

the Earth, the brighter the earth
shine and changing cloud cover is
an important element of changing
climate," he said.

Precision earthshine observa
tions to determine global reflec
tivity have been under way at
BBSO since 1994, with regular
observations commencing in late
1997.

"Using a phenomenon first ex
plained by Leonardo Da Vinci, we
can precisely measure global cli
mate change and find a surprising
story of clouds. Our method has
the advantage of being very pre
cise because the bright lunar cres
cent serves as a standard against
which to monitor earthshine and
light reflected by large portions of
Earth can be observed simultane
ously," said Goode. "It is also in
expensive, requiring only a small
telescope and a relatively simple
electronic detector."

By using a combination of
earthshine observations and satel
lite data on cloud cover, the earth
shine team has determined the
following:

Earth's average albedo is not
constant from one year to the
next; it also changes over decadal
timescales. The computer models
currently used to study the cli
mate system do not show such
large decadal-scale variability of
the albedo.

The annual average albedo de
clined very gradually from 1985
to 1995 and then declined sharply
in 1995 and 1996. These observed
declines are broadly consistent
with previously known satellite
measures of cloud amount.

The low albedo during 1997
2001 increased solar heating of
the globe at a rate more than twice
that expected from a doubling of
atmospheric carbon dioxide. This
"dimming" of Earth, as it would
be seen from space, is perhaps
connected with the recent accel
erated increase in mean global
surface temperatures.

2001-2003 saw a reversal of
the albedo to pre-1995 values;
this "brightening" of the Earth is
most likely attributable to the ef
fect of increased cloud cover and

s
By ROBERT TINDOL

PASADENA, Calif.-Scientists
who monitor Earth's reflectance
by measuring the moon's "earth
shine" have observed unexpect
edly large climate fluctuations
during the past two decades. By
combining eight years of earth
shine data with nearly twenty
years of partially overlapping sat
ellite cloud data, they have found
a gradual decline in Earth's re
flectance that became sharper in
the last part of the 1990s, perhaps
associated with the accelerated
global warming in recent years.

Surprisingly, the declining re
flectance reversed completely in
the past three years. Such chang
es, which are not understood,
seem to be a natural variability of
Earth's clouds.

The May 28, 2004, issue of the
journal Science examines the phe
nomenon in an article, "Changes
in Earth's Reflectance Over the
Past Two Decades," written by
Enric Palle, Philip R. Goode,
Pilar Montanes Rodriguez and
Steven E. Koonin. Goode is a dis
tinguished professor of physics at
the New Jersey Institute of Tech
nology (NJIT), Palle and Mon
tanes Rodriguez are postdoctoral
associates at that institution and
Koonin is professor of theoretical
physics at the California Institute
of Technology.

The observations were con
ducted at the Big Bear Solar Ob
servatory (BBSO) in California,
which NJIT has operated since
1997 with Goode as its director.
The National Aeronautics Space
Administration funded these ob
servations.

The team has revived and mod
ernized an old method of deter
mining Earth's reflectance, or
albedo, by observing earthshine,
sunlight reflected by the Earth
that can be seen as a ghostly glow
of the moon's "dark side"-or the
portion of the lunar disk not lit by
the sun.

As Koonin realized some 14
years ago, such observations can
be a powerful tool for long-term
climate monitoring. "The cloudier

Courtesy of bbso.njit.edu

Careful study of Earth's albedo, or earthshine, against the dark side of the moon provides a tool for
researchers to measure climate changes.
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Mani Chandy
Computer Science

Victor Tsai
Planetary Science
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Class Merit

Jeremy Leibs
Jennifer Li

Binghai Ling
Marin Markov

Clare Moynihan
Timothy Nguyen

Karin Oberg
Yingkai Ouyang
Weronika Patena

YanQi
Joan Karen Sum Ping

Tom Sze
Neil Tiwari
Jing Xiong

Mehmet Yenmez

Pavel Batrachenko
Brant Carlson

Elena Fabrikant
Fisher

Lisa Fukui
Joseph Gonzalez
Lea Hildebrandt

Dorota Korta
EthelMae "Vicki" Loewer

Po-Ru Loh
Galen Loram

Olf
Laura Pruitt

Underwood
Joe Wasem

Trevor Wilson
Phillip Zukin

Rosalind W. Alcott Merit
Scholarship

Christina Dwyer
Christopher McClendon

Bin Wu

Caltech

John Stauffer Merit Scholar
ship

Xiao Peng

Carnation Merit Award
Vincent Auyeung

Aziun Bansal
Adam D'Angelo
Wei Lien Dang

Mithun Diwakar
Christopher Franco

Yiyang Gong
Viviana Gradinaru

ChongQin Guo
Judith Hubbard
Patrick Hummel

Matthew Johnston
Daniel Koslover

Tony Lee

By ROSEMARY LARRANAGA

The Faculty Scholarships
and Financial Aid Committee is
pleased to announce the recipients
of the 2004-2005 Caltech Upper
Class Merit Awards. Upper Class
Merit Awards are based on out
standing scholastic achievement,
research and related endeavors.

These awards are made pos
sible through contributions from
generous donors who have en
dowed the competition. Scholar
ships for the 2004-05 academic
year will be provided by the Stu
art Foundation (Carnation Merit
Scholarships), Lew and Edie
Wasserman (Caltech Upper Class
Merit Awards), the John Stauffer
Scholarship, earmarked for
Chemistry/Chemical Engineering
majors, and the Rosalind W. Al
cott SdlO!:lrsllip.

The Committee awarded more
than one million dollars to this

The following
awards rang
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2004 HaUett Smith Prize
The prize in the Hallett Smith Competition (for the finest es

say devoted to Shakespeare) was won jointly by Nicholas Rup
precht and Chris Meagher.

Submit to the Totem! The Totem is now accepting submissions for the
2004 edition the the literary magazine. Anyone in the Caltech community
can submit their poetry, short stories, artwork and/or photography to the
Totem. Please send your work by email (totem@its.caltech.edu), or by
campus mail (MSC 292).

Comrnittee of the Caltech Literature 1=;'""" l1hr

pll~as;ed to announce the winners in the 2004 contest for excel
in writing. In the category of non-fiction essay, the prize is

awarded to Wensi Xu. Rebecca Streit is the winner in the poetry
competition. The award in prose fiction goes to Elliott Karpi
lovsky.

Honorable mention is given to Eva Murdock, Jeremy Gillula,
John Sadowski, Michael Villet, and Samuel Thomsen.

Summer Work Study: Information and applications for 2004 Sum
mer Work Study are available in the Financial Aid Office. If you are
interested in Summer Work Study, please submit the required application
as soon as possible, but no later than June 1,2004. Your entire financial
aid application must be complete by June 1,2004 in order to be consid
ered for Summer Work Study. If awarded, the work study funding will
begin July 1,2004.

R<ltcquetb::ln Challenge Court. Wednesdays, 5:30 8 PM, Braun Gym.
Show up to the Racquetball club's challenge court and take on anyone
here. We usually have two reserved courts, and we play winner stays on.
Challenge yourself and a worthy opponent! Everyone is welcome and
we normally have all skill levels show up (including beginners). And if
you don't know how to play, look for our next monthly club sponsored
lesson. You can borrow the necessary equipment from the front desk.
See you there!

CalTech Grad Students...
Stuck here doing research on your dissertations? Then take a break

from the typical 'all nighter' ...on Thursday, June 17, join us for the
FREE LACMA Overnight Tiki Tin Dawn Party which opens the
museum to party-goers beginning at 7 pm and continuing till 7 am the
following morning.

In addition to free admission to exhibitions including Beyond Geom
etry and Inventing Race, the party features live music, DJ Diabetic, a
sneak preview of the new Sony Pictures Classics surf film Riding Giants,
and appearances by L.A. authors including Gary Baseman signing Dumb
Luck, Robbie Conal signing Art Bum, Sandow Birk signing Dante's
Inferno, and Shag signing Tiki Drinks, Shag's Around the World in 80
Drinks, and Shag Party.

Party fun also includes films, interactive graffiti murals, live improv,
no-host barbeeue and tiki bar, and a random drawing to award a lucky
winner two free plane tickets to anywhere in the world that Air France
flies. A custom-painted motor scooter created by artist Shepard Fairey
will also be the featured prize in a summer-long silent auction, pro
ceeds of which will benefit LACMA art education programs for at-risk
youth.

We wanted to send our friends at CalTech a special, advance invitation
to our latest event given the raving success of LACMA's first free "all
nighter" - Cabaret LACMA, which drew nearly 9,000 party insiders!

Caltech's 2nd annual "Travel Fair" will take place on Wednesday
June 16th from 11 :00 to 2pm in front of the Chandler Dining Hall. Come
to meet and greet the travel and pcard departments and our many travel
vendors. There will be music and a barbeque meal will be available to
purchase at Chandler. Prizes will be donated by some of our top vendors,
(winners must be students, staff or faculty of Caltech.) Come and enjoy
the sunshine and the fun!

The American Association of Japanese University Women is cur
rently accepting applications for their 2004 scholarship program. Female
students enrolled in accredited California colleges and universities, who
will be junior, senior or graduate student by Fall 2004 are eligible to
apply. You may pick up an application in the Financial Aid Office or
e-mail them for more information. E-Mail Address: aajuw@worldnet.
att.net The deadline for this scholarship is September 30, 2004.

SCHOLARSHIPS

pn~sents the 6th Annual
,"",hrnomr>,ii" There is one

are also third, finalist, and sernifinal-

Also summer ballroom classes are coming up;
Salsa dance class: Offered jointly by the Caltech Ballroom Dance and

Salsa Clubs. Beginning salsa lessons will be Wednesdays from
June 16th through 4th. Class is Lounge from
8:30 - 10 pm, and the cost is $7 per class or for the entire 8 week
series. No partner or previous experience is necessary.

Hop (Swing) Class: Classes in beginning Lindy Hop will be
taught eight Mondays beginning June 14th through August 2nd,
from 8:30 - 10 pm in Winnett Lounge. The cost for Caltech students and
SURFers is $6 per class or $40 for the entire series; for nonstudents the
pricing is $8 per class, $56 for the series. No partner is necessary and
refreshments will be served.

Caltech Ballroom Club Party: Our end of term party will be
held Saturday, June 5 in Winnett Lounge. We will begin with a mini
lesson on Merengue at 8:30, followed by general dancing from 9 pm
until you can't dance anymore. The price is FREE, and refi-eshments
will be provided. As with all our parties and classes, no partner or pre
vious dance experience is necessary, just bring yourself and join us for
the good times!

*** out of ****

courtesy of www.herothemovie.com

cluding a poignant episode where
a Zhao calligraphy shop is inter
rupted by a barrage of Qin ar
rows.

The acting in Hero is sporadi
cally excellent and at other times
completely implausible, but as
a whole, the performances are
strong enough that they don't de
tract from the beautiful story. Jet
Li is rather wooden as the name
less warrior who ultimately be
comes an unlikely hero but Wai
and Cheung do a fantastic job of
portraying the two Zhao assassin
lovers, Broken Sword and Flying
Snow. Their performances are
enhanced by the fact that in each
story, the two characters have
completely different roles--inone
account, they are bitter and jeal
ous ex-lovers, while in a second
story, they are madly in love and
willing to die for each other.

Even though Hero is not as
good as film is advertised (it is
rated 166 on the Internet Movie
Database list of the all-time top
250 a list that doesn't in
clude Chicago, Field of Dreams
nor A Beautiful Mind), it is an
excelJently written period piece
with stunning performances, im
portant messages, and interesting
fights. Hero is not one of the best
Chinese films ever made, but it's
far superior to brainless Ameri
can blockbusters, and hopefully,
the film will find a wide audience
when it's released in August. It's
definitely worth a look!

is its most memorable and unpar
alleled aspect, but the film is also
a compelling action/drama. The
love story of Broken Sword and
Flying Snow is very endearing,
albeit a little tacky, and the di
lemmas facing the two assassins
are infinitely intriguing. The ten
sion between the emperor and the
nameless warrior slowly builds
until a striking climax wraps the
movie into a nice little package.
The different tales are cleverly
distinguished by colors, as the
assassins Broken Sword and Fly
ing Snow wear different colored
clothing in the three or four dif
ferent stories. The beautiful imag
ery allows the viewer to recognize
when the stories change without
disturbing the cinematic mood.

Unfortunately, the action
scenes are a little underwhelming
because the style of fighting, fly
ing warriors made so famous in
Crouching Tiger, Hidden Dragon
is now rather stale. Crouching
Tiger :\' sequences were
unrealistic, but because they were
so beautifully filmed the audience
was able to suspend its disbelief
and enjoy the spectacle. Howev
er, the action scenes in Hero are
laughable and the film's blatant
disregard for the laws of physics
becomes rather unnerving. Some
of the battles, such as a random
tussle between Moon and Flying
Snow, are superfluous and I was
hardly impressed with the "mind
battles" Nameless has with vari
ous warriors before he actually
fights them. Nonetheless, some of
the scenes are quite moving, in-

the war
paces of
how he

then
defeated assassin lovers Broken
Sword and Snow

Chiu and
Cheung). after Name-
less tells his sweeping tale, we
learn Nameless has ulterior mo
tives, and consequently, his story
is shockingly inaccurate with
never-ending lies. We hear the
same account from various points
of view, and unlike in Rashomon,
we eventually learn what actually
happened, in an enormously satis
fying conclusion.

Hero's twisting and turning plot

By HARRISON STEIN

The glory of Asian cinema has
been largely ignored since the
heyday of director extraordinaire
Akira Kurosawa, as the average
American couldn't tell Zhang
Ziyi (famous Chinese actress)
apart from Wang Zhizhi (Chinese
NBA player). However, every
thing changed with the release of
2000's earth shattering Crouching
Tiger, Hidden Dragon as Western
audiences finally began to appre
ciate the beauty of Chinese and
Japanese art, leading to a cin
ematic revolution.

In recent years, American audi
ences have been treated to a glut
tony of recent Asian masterpieces
such as Ringu, Spirited Away, and
Princess Mononoke that would
have been neglected ten years
ago. Thanks to samurai aficio
nado Tarentino and his
enormous wallet, American au
diences will be fortunate enough
to see Yimou Zhang's 2002 epic
Ying in theaters
later this year. Luckily, I was able
to view a sneak preview of this
Chinese classic this past Friday
at a special screening provided by
the Caltech C.

Unlike most Chinese films that
reach American theaters, Hero
actually has an engrossing and
challenging storyline to comple
ment its all-out swordplay and
emotional scenes depicting hon
or, valor and integrity. Modeled
around Kurosawa's overrated but
revolutionary Roshomon, Hero
is the story of a nameless war
rior (Jet Li), in the midst of a war
amongst China's seven kingdoms,
who mysteriously slays the three
finest warriors of the rival Zhao
kingdom.

The Qin Emperor, who was
targeted the three Zhao assas
sins for ten years, congratulcltes

courtesy of w'rvw.herothemovie.com

Director Yimou Zhang's inaugural kung fu movie, Hero, is a cleverly told story about how one man
defeats three assassins who sought to murder the most powerful warlord in China.
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represent 27% of the graduate
student body, they composed 33%
of the survey population. 52% of
men completed the survey, while
the response rate from women
was 72%. However, as the results
for womcn and men were separat-
ed the Gender Harass-
ment the percent-
age of did not
materially affect any results.

Professor Michael Alvarez's
assistance throughout the survey
project has been invaluable; he
aided in the design of the survey
instrument and has made himself
available for consultation on sev
eral survey issucs of. a technical
nature, including issues that arose
in the preparation of the Gender
Harassment report. However, he
did not pmticipate in the actual
analysis of data as was indicated
on page one.

Finally, the last paragraph of
the article stated that, "Most ha
rassment experienced by graduate
students takes placeinlaboratory
groups." The survey itself did not
contain any questions concerning
the location in which the various
harassing behaviors reportedly
occurred. Indeed, one of the sur
vey committee's· recommenda
tions for follow-upirlvestigation
is that data must nO\ybe collected
regarding who is committing the
harassing behaviors/and where
those behaviors are taking place.
With the Institute Gender Harass
ment Task Force dueto release its
recommendations forCaltech ac
tion soon, we anticipate they will
present a plan for obtaining pre
cisely that information.

onor and earn extra income

Pacific Reproductive Services
626.440.7450

(626) 58-HONDA 584-6632
26 North Hill nV'cuuv.

Honda, Act/ra, Nissan,
& Toyota Specialists
Serving the Caltech community since] 994

The GSC/WEST survey com
mittee would like to thank The
Teeh for its article, "Gender Ha
rassment
which ran in the 2004
edition. We appreciate the ob
jective and informative manner
in which the mticle was written,
inc~lwjmg the author's careful re
minder that questions peltaining
to gender harassment issues were
only a small portion of a larger
and more general quality of life
survey.

The article contained a few er
rors, which we would like to cor
rect. The graphic on page two
identified the results as coming
from the "GSC Quality of Life
Gender Harassment Survey."
The survey is a joint project of
the GSC and WEST, and the
charts should have been credited
as such. This point was properly
noted on page one.

The overall survey response
rate was 57%, not 53% as stated
in The Tech. Also, the article re
ports that the response had "no
significant bias based on gender
or nationality." Although women

BAMBOO TEA HOUSE
Tea as a way oflife
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(626) 577-0707
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from Dr. Daniel Stern of JPL,
carefully measured the bright
ness of the lens using the Spitzer
data. Dr. Brian M. Patten of the
Harvard-Smithsonian Center
for Astrophysics,

used these meaSllrements
to establish that the lens is a very
low mass, faint star. "The
are fanltastic,
"When Brian us

confirmed the nature of the
star, we were ecstatic."

Added Patten, "With this new
capability, we'll be able to de
termine the properties of many
more lenses, and determine their
contribution to dark matter in
our galaxy."

The team of astronomers re
cently collected data for four
additional macho events and
have plans to study nine more.
For more information about the
Spitzer Space Telescope, visit
http://www.spitzer.calteeh.edu.

The Spitzer Space Telescope
is managed by JPL for NASA's
Office of Space Science, Wash
ington. Science operations are
conducted at the Spitzer Science
Center at the California Institute
of Technology in Pasadena.
is a division of Caltech.

TIm!? to turn in

"

adelphia, and his colleagues went
on a hunt for machos. Rather than
scan for the objects themselves, the
team looked for the objects' gravi
tational tug on starlight emanating
from behind them. In this tech-
nique, called micro-
'VUc'U',o' a lens invisible

causes source
(a to brighten for a brief pe
riod of time. Alcock and his team
surveyed 12 million stars for these
events in the nearby Large
lanic Cloud, which lies 011

side of our galaxy halo.
tected 17.

But, based on the predictednum
bers of faint stars in our galaxy, the
astronomers had expected to see
much fewer than 17. Either there is
a significant amount of dark matter
in the galaxy halo, or there is invis
ible matter in our own galaxy that
cannot yet be understood. Either
way, the findings challenged scien
tific descriptions of matter.

That's where Spitzer comes in.
Because it can see objects that are
too cool to be seen with other tele
scopes, it may be able to detect the
heat from many of these invisible
lenses. To test this ability, a group
of astronomers, including Alcock
and Werner, and led by Dr. Hien
Nguyen of JPL, used Spitzer to ob
serve the macho event referred to
as MACHO-LMC-5. This event
is the only one of its type that
could be seen by NASA's Hubble
Space Telescope. Data obtained
by Alcock and others using Hub
ble beginning in 200 I, and most
recently analyzed by Dr. Andrew
Gould of Ohio State University,
Columbus, suggest that the lens
object for MACHO-LMC-5 is a
low-mass star about 1,500 light
years away within our galaxy's
disc.

The new Spitzer data for this
event independently confirm this
finding. "By luck, Hubble was
able to see the lens in one of
15 events it looked at, whereas
Spitzer should be able to see many
more, if these microlensing events
are indeed caused by nearby cool
objects," Nguyen said.

Nitya Kallivayalil a aradu- courtesy

ate student at ;he U~iver~ty of ~n artist's concept of the
Pennsylvania, with critical insight Space Telescolpe.

IS a
past, we have U.L'YUf';'UC

you our version of Vogue and Onion. year, we'd to parody IV!fJ'rth'n

Stewart Living magazine. This is generally a very "preppy" magazine about food,
entertaining, gardening, homekeeping, and crafts. As such, we'd our ver-

sion of Living to have spoof articles on CDS, dorm decorating, etc. If you'd like
to contribute any articles pertaining to the theme (which includes making of
Martha), any real or fake recipes, and also any pictures that could be applicable,

email tammyma@caltech.edu with submissions or for more informatIon. Submis
sions are due at midnight on Sunday June 6th. Thanks!

WHITNEY CLAVIN

Ten years ago, a group of as
tronomers set out to find invisible,
or dark, matter in the outer fring
es of our galaxy. Long postulated
to make up a significant chunk of
our universe, dark matter may be
partly made of massive, celes-
tial objects in the halos of
galaxies. The astronomers spent
six years scanning a large patch
of sky and sensed something, but
they weren't sure if they were re
ally seeing dark matter or a differ
ent class of nearby objects getting
in the way.

Now, NASA's Spitzer Space
Telescope has set its infrared eyes
on this mystery matter and veri
fied that at least one of 17 invis
ible objects observed years ago
lies within the body of our Milky
Way galaxy, thereby supporting
the latter hypothesis. More obser
vations are needed to draw defini
tive conclusions; nonetheless, the
findings illustrate the power of
Spitzer to finally put together the
pieces of this decade- old puzzle.

"Historically, searches for un
seen matter have been part of
the justificationfor Spitzer," said
Dr. Michael Werner,· the. Spitzer
project scientist. at NASA's Jet
Propulsion Laboratory, Pasadena,
Calif., and an investigator for the
new research. "We are very excit
ed about these initial results."

Matter as we know it doesn't
add up to all the matter in the uni
verse. At least 10 times more un
seen, or dark, matter exists than
known matter. Most dark matter
is exotic, made up of something
other than everyday atoms. But
the rest of it may take the form
of celestial objects that are too
faint to see because they're very
cool. These objects, referred to as
"massive compact halo objects,"
or "machos," are thought to be
lurking in the far reaches, or ha
los, of galaxies. They might in
clude black holes and failed stars
called brown dwarfs.

Beginning in 1992, Dr. Charles
Alcock, who was then at the Law
rence Livermore National Labo
ratory, Calif., and is now at of the
University of Pennsylvania, Phil-



..AND TI-IERE'S A BIG
G-APING- I-IOLE IN TI-IE
MIDDLE... BUT. IF YOU
5lJGAR COAT IT. AND
ADD COLORFUL LITTLE
sPRINKLES TO IT...

..AND IN TI-IE END. ALL
YOU'RE LEFT WITI-I 15
AN EMPTY. ROLLED UP
PIECE OF PAPER.

LET ME EXPLAIN IT TO
YOU. OUR WORK 15 LIKE
TI-IIS DONUT. SURE. IT'S
ALL FLUFF. I-IAS NO NU
TRITIONAL VALUE...

OK., I G-OT ONE FOR
YOU. G-RAD 5C.1-l00L 15
LIKE TI-IIS CUP OF
COFFEE. IT'S DARK
BITTER. KEEPS ydJ
AWAKE AT NlG-l-IT...

I'M FINALLY OVER MY
COLD.! I CAN BREATI.4E.!
NO MORE SNEEZ.ING-.
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ARE YOU SURE TI-IIS
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The National Council of Jewish
Women/Los Angeles provides a
,:arietyof scholarships year-round
for women, regardless of religious
belief or ethnic background, who
reside in Los Angeles County.
The organization focuses on each
applicant's dedication to her cho
sen path and her financial need.
Applications are available in the
Financial Aid Office. For more
information visit: www.ncjwla.
org/.

SUMMER JOBS TO DEFEAT BUSH

$300-500 per week

Help win back the White House!
Grassroots Campaigns is hiring staff for

the DNC's grassroots effort. Office in
Pasadena. Call Chris at 512-689-6714.

If you are a college student who
is interested in becomina a naval
officer when you grad~ate, you
could apply for the Baccalaure
ate Degree Completion Program
(BDCP). This program pays future
na,:al officers a monthly salary
whIle they are still attending col
lege. Qualified technical majors
can receive a salary of approxi
mately $1,5~O per month for up
to 3 years pnor to graduation and
qualified non-technical majors can
re~eive this salary for up to 2 years
pnor to graduation. Additional
information is available at: www.
navy.com.

1506 Mission St. - So. Pasadena, CA
www.ellenssilksuE!E!l1ing.com

The John Gyles Education
Awards of $3000 are available to
full Canadian or American citizens
who are studying all areas of post
secondary study. A minimum GPA
of 2.7 is required. Criteria other
than s~rictly academic ability and
finanCla] need are considered in
the selective process. Filina dates
for mailing applications i;'; 2004
are April 1, June 1 and November
IS, 2004.

To receive an appJi,catioll,
a staJnp(~d

dressed envel.oD'e
John Awards
Attn:
P.O. Box 4808
7 2 Riverside Drive
Fredericton, New Brunswick
Canada E3B SGA

QuestBridge promotes meri
tocrac~ in America by uncovering
exceptIOnally talented, self-moti
vated students from low-income
and/or minority communities and
linking them with the nation's
premier colleges, prep-schools,
graduate programs, professional
schools, .enrichment programs,
scholarslups, and internships. For
more information see the website:
http://www.questbridge.org/index.
htm

medical field of interest during
the summer of 2004 in colleges
all over the country. For more
information contact:

Dr. Joe W. Conner, P.I.
Pasadena City College
1570 E. Colorado Blvd., Pasa

dena, CA 91 106
(626) 585-7163

ColumnS

(800) 890-4127

gspremed@columbia.edu
www.columbia.edu/cu/gs/postbacc

Columbia University's
Postbaccalaureate

Premedical Program is
America's oldest and best.

Discover why our
graduates have an 85%

placement rate in American
medical schools. Call:

Educaid is oljrering their "Dou-
bleTake" Win two

sc!lo1ar,:hijJs - One for
and one for your school. A!JlnllC>l

tions are available in the
cial Aid Office, or on Educaid's
website: https://www.educaid.
com/doubletake

ist prizes available.The deadline
for this scholarship is September
16, 2004. Additional information
and essay topics are available on
their website: http://www.aynrand.
org!contests.
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Key Education Resources is
excited to announce the
5 .Scholarship Offer! Five lucky
wmners will win $S,OOO each. The
scholarship will be offered each
month for S months. The deadlines
for ~~ch m?n~hly scholarship and
addItIOnal mlormatiou are avail
able on their website: http://www.
Key.com/Take5.

of 2004 sch10larship applicatiorls.
criteria and deadlines,

257 is a free job referral
network for students 16 & older.
The goal is to employ dependable
students to work in their science/

Sallie Mae has a number of
scholarships available: The Same
Mae Fund First in Fam-
ily The
Sallie Mae Uumet Need
~cholarship Program, The Sa]
he Mae Fund American Dream
Scholarship Program, and The
.?allie Mae 911 Education Fund.
In addition The Sallie Mae Fund
awards a $1,000 scholarship to a
future student at each of its
nationwide for "-,, "
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ments here at Caltech and already has re
sults that support her ideas."

"As in a game of chess, through action
simulation one can anticipate various out
comes before making a definite move,"
adds Tones. "Finding evidence in support
of this geometric stage, where actions are
simulated before actually being executed,
would be a first step toward understanding
how new motor skills may be acquired all
the time."

ng
If ~ou ~elong to 1m IilSSOciCltion, corpomtion or other group thlilt holds

meetings or conventions, wh~ not ~ring

them home to PClsCldenlil?

Plilslildenlil's Iilccessi~ilit~, first-c1lilss meeting flilcilities Clnd
renowned leisure pursuits mlilke it the idelill meeting destinliltion. You will ~e
Iil hero for suggesting Plilslildenlil to ~our group. Additionlilll~, ~our meeting

will genemte tax revenues for our cit~'s general fund, which ~enefits

ever~one. ~ut how CIiln ~ou get the ~Iilll rolling?
Just cClIl Mliltt !=tourihCln lilt (626)795-9.311 or e-mlilil him lilt

mhourihliln@plilsadenIilClill.com. If ~our group decides
to meet in PlilslildenCl, you could ~e eligible to receive

one of several f!ill'Julous prizes!

P(As(Adena: The cit~ that like (A villGu.1e.
Pasadena Convention 6. Visitors P-lureau

171 J. Los Robles Avenue
(626) 795-9311 (800) 307-7977 www.pGlsadenGlwl.com

Courtesy of vis.caltech.edu

Research in Richard Andersen's lah will study learning and adaptation in the brain
of non-human primates.

makes sense as a brain solution for learn
ing goal-oriented behaviors. Thus her cur
rent research in Andersen's lab focuses on
the monitoring of learning and adaptation
as they evolve in the non-human primate,
in a part of the brain known as the posterior
parietal area.

"Dr. Tones is a truly remarkable scien
tist," says Andersen. "As a graduate stu
dent at UCSD she developed a completely
novel geometric theory of motor control.
She is now testing her theory with experi-

learns to perform them is a different sto-
ry. In life we are faced with the
need to new motions all the time.
For instance, the familiar and simple task
of opening the door to our home requires a
new motion if we are carrying a tall stack
of books that blocks our view ofthe door's
lock. In that case, the old strategy that
would elicit an automatic movement with
an exact duration would fail us under the
new circumstances.

Torres's approach ignores timing, pro
posing that during learning, the spatial and
the temporal components of the motion can
be separated. In her view, the brain first
determines a path that, in the case of arm
movements, leads the hand along the most
optimal direction to solve the task geomet
rically in a given context.

This means the brain takes into consid
eration the relationships of other objects to
the goal (the telephone in front of the water
glass) and the amount of physical space the
arm will have to work in. This geometric
path is special in that it can be traversed
with different timing and still be the same
path.

For instance, the straight line between
two points in space creates a path that is the
shortest distance joining them. This path is
unique in that no other path qualifies as
the shortest one between these two points.
Thus, no matter how one travels along it,
fast, slow, or slowing down and speeding
up, it is still the shortest path.

Only later, says Tones, does the brain
learn how to adjust the timing to best tra
verse the path. This is analogous to the way
in which a dancer learns the choreography
of a particular dance, or a musician learns
to perform a piece. First, they master the
motion that gives the desired outcome and
then they adjust the timing of this motion
to bring the movement to perfection. Even
tually, they become so proficient at it that
they can put emotion into it, thus reaching
a new level of performance.

More recently, behavioral data collected
in the lab of Caltech's Richard Andersen,
the James G. Boswell Professor of Neuro
science, lends support to Tones's theory.
The data shows how nonhuman primates
learn to avoid obstacles. Indeed there is a
clear separation between learning or form
ing a geometric solution to a particular ob
ject and that solution becoming automatic.

Learning consists of forming a geomet
ric strategy, the best path to use in space
with respect to a particular set of goals. It
becomes an automatic movement only lat
er, when the best time profile is uncovered
that best traverses that particular path.

Tones says that without the electro
physiological data from the brain, it's hard
to confirm whether this theoretical idea

MARK WHEEl,ER

Calif. - We give little
thought to reaching for an object. Should
something be in the way, we simply use
our arm to go over or around whatever it is
to grab whatever we want.

If you think about it, says Elizabeth Tor
res, a postdoctoral scholar in biology at the
California Institute of Technology, it's a re
markable talent. The simple act of reaching
and grasping involves a cascade of rapid
fire events.

First, one of our senses, vision, eyeballs
the object's location and distance. Next,
the brain determines what "degrees of free
dom" of the limb are needed to grab it-
what angle of the elbow, what rotation of
the shoulder, how far to turn the wrist and
bend the fingers. Finally comes the deter
mination of the appropriate speed for ex
tending the arm, then stopping precisely at
the object's location.

But what's long puzzled neuroscientists
like Tones is how the brain translates two
different "languages" into action: the sen
sory cues that come from our vision sys
tem--which feeds the brain information
about the location, orientation and shape of
the object of desire--and the motor execu
tion, the movement of bone and tissue that
actually grabs it.

The answer? Geometry, suggests Tones.
A transitional, geometric stage between
sensory perception and motor actions, in
which the brain simulates a task such as
grasping an object without actually mov
ing the ann, Her research, which provides
further insights into the marvelously com
plicated workings of the brain, has been
published in the May issue of the Journal
of Applied Physiology and was selected as
a "Highlighted Topic" by the journal.

The conventional wisdom for solving
such goal-directed behavior as reaching
and grasping has relied on the assumption
that the brain has exquisite timing, know
ing exactly how long any movement will
take before it initiates it. Reaching for a
glass of water a foot away takes a certain
amount of time at an appropriate speed, a
speed different from (way slower than) the
speed needed to rescue a glass that's about
to tip over,

That assumption about timing came from
prior biological motor-control studies and
made sense, says Tones, because the data
has always come from experiments that
use very simple, straightforward reaching
movements, In humans, such simple move
ments are mastered at about the age of sev
en months. Indeed, such motions become
so automatic after a while that the timing
for each repetition of the same movement
is consistent down to the millisecond,

However, the way in which more com
plex movements evolve as the system

Courtesy of vis.caltech.edu

Dr. Elizabeth Torres developed a theory of motor control as a graduate student and
continues her study of movent and the brain here at Caltech.
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effects,
physically in the
they should be.
reality, we're

" said DeRose.
the future,

ning to release the fpCltllrp

"The InCl'edibles" in 2004 and
"Cars" in 2005. Utilizing math
ematics and computer program
ming in innovative and exciting
ways, Pixar looks ahead to a
bright, successful future in the
entertainment industry.

Pixar was established as an
independent company in 1986
when it was bought from Lu
casfilm by Steve Jobs. It re
leased its first short, Luxo, Jr.
in that year. Luxo went on to
win an Academy Award.

Toy Story, Pixar's first full
length film, was released in
1995. It was also the first film
animated completely by com
puter and became the highest
grossing film of the year. Pixar
also had its IPO in 1995.

In total, Pixar employees
have been awarded sixteen
Academy Awards®. Pixar has
also won two Gold Clios for
Computer Animation for the
Gummi Savers commercial
titled "Conga," 1993 and in
1994 farthe Listerine commer
cial titled "Arrows."

on the surface.
handle the
does not appear every
such as a snowstorm which

occur one scene
generate the

part of the model used to

particular, a method called
subdivision surfaces is utilized
in order to smooth out rough
facets which appear in the

This method uses linear
interpolation to split a facet and
then calculates split averages
in order to determine where
the rest of the points should go.
Square matrices then determine
how the surfaces will interact.

this subdivision is taken to a
the surface would even
appear smooth.

articulation, shading
further refines the characters
by painting their physical im
ages. Set Dressing also creates
details for the background lo
cations of the film.

"Then comes layout, when
the film really starts to come
together," DeRose said. Dur-

this step, the shots are put
together and the film is handed
off to the animators. The ani
mators, who DeRose calls "the
actors of the process" deter
mine the time evolution of the
virtual strings which control the
characters, determining their
primary motion, such as their
stride and face expressions.

Secondary motion, such as
that of cloth or fur, is left for
the simulators. In order to cre
ate such graphics as fur, simu
lators often define vector fields

audience member gets to check
first full length film, Toy Story.

lThe California Tech
Caltech 40-58

Pasadena, CA 91125

a quotation about the power of
earthquakes to create, as well as
destroy; the movements of tec
tonic plates over the earth's sur
face cause mountain ranges to
rise in some regions where the
earth is pushed together and cre
ate "sink" lakes in places where
land is pulled apart. New features
are shaped with the destruction of
old ones; so that, though earth
quakes are a very present danger
for residents of California, their

cannot necessarily be con-

Though not a geologist by train
ing, she proposed the project her
self and was granted the funds to
do it; she spent a year traveling
the California coast, tracing fault

and mapping them out for
benefit of California residents.

says she was inspired to
cany out the project at her first
public lecture about earthquakes.
When someone asked her where
exactly in California the faults she
was discussing were located, she
realized that, though she knew the
general layout of fault lines near
the California coast and knew the
area quite well, she was not able
to see exactly how the two maps
of California--that showing its
faults and that showing its cities
and streets--overlapped.

The project was therefore an at
tempt to reconcile the two views
of California into one coherent
map, on which fault lines would
be shown, relative to their loca
tion near features (like roads and
buildings) more recognizable to
the non-scientific audience. Hugh
showed pictures of sites she vis
ited as part of her survey and even
showed pictures of the San An
dreas fault taken from a commer
cial airline jet and mentioned that,
if one knows what to look for, one
can quite a kick out of tracing
the of the fault when flying
along the California coast.

Dr. ended her talk with

ColumnS

neil,ghborhc)ocl--c)r perhaps a ridge
those in which many

near Los Angeles
are may a fault-
line where have oc-
curred, causing one tectonic plate
to overlap or fold under another
and thus creating these geological
features,

The most memorable part of
the evening was Dr. Hugh's use
of an analogy of the San Gabriel
fault zone to a bulldozer run
ning over a hedgehog to explain
the dynamics of the zone, There
is an area along the fault where
three tectonic plates meet, caus
ing the smallest middle plate to be
squeezed between the other two.
This causes it to be thrust out,
away form the others.

Dr, Hugh likened the situation
to a hedgehog being run over by
a bulldozer: the hedgehog would
be squished and bits would be
projected outward, parallel to the
plane of the squishing. The il
lustration this idea was met with
some sympathetic groans (in fa
vor of the hedgehog) from the au
dience, but overall, the image was
effective; and likely one that most
of the audience members will not

Hugh also explained her
own work in mapping out the
fault lines in California for the
Unites States Geological Survey.

D. Karla/The California Tech

DeRosa uses the example of Woody's hand in explaining how Pixar
uses touch sensors to render physical models.


