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How We Grew to Enroll
31,502 Students

By Mae Brown

Assistant Chancellor
for Admissions

UCSD continues to be a popular
choice for accomplished students
and their families from California,
the nation, and the world, largely
due to our reputation as an academ-
ic powerhouse. Our campus is con-
sistently recognized as an innovative
and entrepreneurial, student-
centered, research-focused, and
service-oriented public university.

TOP RANKINGS

e #1 public university in the U.S.
for social mobility, research and
service, Washington Monthly
2014

e 8thbest public university in the
U.S., U.S. News & World Report
2014

e 18t best university in world, U.S.
News and World Report’s first-
ever global ranking

e 14t for best value of California
public colleges, Kiplinger’s Per-
sonal Finance 2014

e One of two UC campuses with
the top 10 most Highly Cited Re-
searchers in the world, Thomson
Reuters 2014

e 14th best research university in
the world, CWTS Leiden Ranking
2014

ENROLLMENT GOALS

UCSD seeks to enroll a student
body that demonstrates strong
academic achievement and a broad
diversity of exceptional personal
talents, abilities and experiences.
Students from California, across the
U.S. and around the world contrib-
ute greatly to the intellectual and
cultural development of the entire
campus community.

California residents have always
been and continue to be the top pri-
ority. As of the 2013-2014 academic

year, 83% of undergraduates at
UCSD are from California. Due to
severe budget cuts from the state
in recent years, the UC system has
seen an increase in nonresident
enrollment. Each campus sets a
target for nonresident students,
over and above its California resi-
dent enrollment, based on physical
and instructional capacity. Nonresi-
dent students do not replace Cali-
fornia residents; they are helping
offset the cost of tuition for Califor-
nia students. International stu-
dents at UCSD have a major impact
on the San Diego economy through
the over $143.9 million they and
their dependents pay in tuition,
educational and living expenses.
Nonresidents are held to higher
admissions standards. In addition,
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the Office of Admissions has a team
of international specialists familiar
with the educational systems of
other countries who evaluate in-
ternational freshman applications.
The vast majority of transfer appli-
cations come from California com-
munity colleges. The freshman and
transfer admission processes and
admission data are detailed below.

FRESHMAN ADMISSION
UCSD uses a single-score holis-
tic review process approved by the
f N
Nonresident students do not
replace California residents;
ﬁ they are helping offset the >
cost of tuition for California
L students.

/

faculty Committee on Admissions.
Applications, including the person-
al statement, are read by multiple
readers. The full record of academ-
ic achievement in college prepara-
tory work is reviewed, including
grades, strength of high school
curriculum, honors, Advanced
Placements (AP), International
Baccalaureate Higher Level cours-
es (IBHL), transferable college-
level courses, strength of the sen-

ior-year course load, and test scores.
Readers are asked to consider a
wide range of academic and non-
academic criteria, including the stu-
dent’s interests, passion, special tal-
ents, leadership and community ser-
vice. There are no pre-assigned
weights or formulas; applicants are
viewed in the context of the oppor-
tunities and challenges each has en-
countered. All applicants are ranked
using a holistic review score of 1 to
5. Applicants receiving a score of 1
have a high probability of gaining
admission, while applicants scoring
a 5 will likely be denied admission.
As the charts indicate, we re-
ceived over 73,000 applications
from prospective freshmen and
16,000 from transfer applicants,
for a total of 89,582. We admitted
24,552 freshmen applicants, 4,921
of whom accepted. (Our enrollment
goal had been 4,900.) We admitted
7,276 transfer students, 2,456 of
whom accepted. (Our enrollment
goal had been 2,400.) Total under-
graduate enrollment is now 24,810.
The total UCSD enrollment, includ-
ing graduate students, the Medical
School, and others, is now 31,502.
[UCLA enrolls over 43,000, UC
Berkeley over 36,000. As a whole,
the UC system this year admitted

FALL 2014 FRESHMAN ADMISSION DATA

73,439 applications fg%

33.59; admitted FALEZORAEES

FALL 2014 ADMITS
ACADEMIC PROFILE

2017

AVG.SAT
REASONING
SCORE

4.13

AVG. HS GPA

up from 4.11 Fall 13

30

AVG.
ACT SCORE

Academic Profile
at historic high

FALL 2014 ADMITS
MOST POPULAR DEPARTMENTS

* Biology

* Economics

* Computer Science and Engineering

* Mathematics

* Mechanical and Aerospace Engineering

» NEW ADMITS UNDECLARED

JACOBS SCHOOL OF ENGINEERING (JSOE)
ADMITS
FALL 2013 FALL 2014

4,999 4,295
14%

all JSOE majors impacted

25,745 out-of-state and international
applicants, 3,000 more than in 2013
and 7,000 more than in 2012. Ed.]

TRANSFER ADMISSION

California Community College
transfer students receive priority in
the admission review process. Trans-
fer applicants must attain a competi-
tive grade point average, complete a
minimum of 60 UC transferable se-
mester (90 quarter) units and the sev-
en-course pattern by the spring prior
to the start of the fall term. Major
preparation is strongly encouraged.
Several majors in the Jacobs School of
Engineering (JSOE) are impacted and
major preparation is required. Begin-
ning in Fall 2015, all JSOE majors for
transfer students will be impacted.

The Office of Admissions and Rela-
tions with Schools offers a full range
of activities and programs designed
to attract, admit and enroll California
community college transfer students.
One such effort is the faculty-
approved UniversityLink program.
The program is open to student veter-
ans, active duty service members and
current/former foster youth enrolled
or planning to enroll at a University-
Link Local Partner Community Col

cont. on page 3 —»

FALL 2014 ADMITS GEOGRAPHY
California :
64%

38.6%

southern california

25.6%

san fransico bay and other cities in california

FALL 2014 ADMITS
FIRST GENERATION
COLLEGE STUDENT < $80,000

22* 34

HISTORICALLY UNDERREPRESENTED

17"

FAMILY INCOME
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Mae Brown, How We Grew to Enroll
31,502 students.

lege*. The program is also open to
high school seniors planning to en-
roll, or first-year community college
students enrolled, at a University-
Link Local Partner Community

cont. from page 2

College* with family income of no
more than $40,000 per year. The
Transfer Student Services office
provides individual advising, appli-
cation workshops, invitations to
special events at UC San Diego and
campus tours.

FALL 2014 TRANSFER ADMISSION DATA

16,143 applications f7.5%

FALL 2014 ADMITS
MOST POPULAR DEPARTMENTS

FALL 2013 APPS

4590 admitted *8"/0

FALL 2013 ADMITS

FALL 2014 ADMITTED CLASS

90

California

3.69

AVERAGE
GPA

Community College

transfer students

* Economics

* Biology

» Computer Science and Engineering
» Communication

* Psychology

FALL 2014 ADMITS

FIRST GENERATION
COLLEGE STUDENT

36"

FAMILY INCOME
< 580,000

41"

*UniversityLink Local Partner
Community Colleges: Cuyamaca,
Grossmont, Imperial Valley, Mira-
Costa, Palomar, San Diego City,
San Diego Mesa, San Diego
Miramar and Southwestern.

C ===
FALL 2014 ADMITS GEOGRAPHY

40.6%
los angeles

24.8%

san fransico bay and other cities in california

13.7%

san diego and imperial counties

UNDERREPRESENTED

19"

‘ HISTORICALLY

The Inverse Theory of Backus and Gilbert

In Memoriam Freeman Gilbert

By Robert Parker
Professor Emeritus of Geophysics

[ first met Freeman Gilbert
when he and George Backus were
on sabbatical leave at the Depart-
ment of Geodesy and Geophysics,
Cambridge. This must have been in
1966, when they were working on
their famous approach to inverse
theory (Backus & Gilbert, 1967,
1968,1970), and I was a graduate
student studying electromagnetic
induction in the Earth’s core and in
the oceans. [ went to lectures given
by Freeman, some on the new theo-
ry, some on seismology. | was fasci-
nated by the abstract mathematical

machinery, the idea of a “ function-
al;” I even went out and bought-
Functional Analysis by Riesz and
Nagy, hardly a book to be found on
the shelves of many geophysics stu-
dents! Freeman and I often talked
over morning coffee and afternoon
tea; he was very helpful with a prob-
lem [ was having computing lines of
magnetic force in a rotating sphere.
Before he returned to California
he invited me to become a postdoc
at IGPP. I accepted and that is how
my career at UCSD began. I would
like to describe the impact of those
three early papers and provide
some background. In geophysics we
are faced with the difficulty of de-
scribing inaccessible regions, some-
times thousands of miles beneath

the surface, based on energy that
has traveled through those places
or on fields, like gravity or mag-
netic fields generated within
them. The task of revealing the
interior property using the sur-
face measurements is called solv-
ing the “inverse problem,” in con-
trast to the “forward problem,” in
which one calculates the ob-
served values from a known
structure. By the the 1960s the
problem of converting the infor-
mation obtained at the surface
into a picture of the interior was
the province of applied mathema-
ticians, who studied highly ideal-
ized models and proved difficult
theorems.

cont. on page4 —>
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Robert Parker, The Inverse Theory
of Backus and Gilbert
Cont. from page 3

One of the principal concerns
was that of uniqueness, answering
the question “When does the given
signal correspond to a single model
structure?” The answer is usually
presented in the form of conditions
that the underground system must
obey, conditions that would some-
times be unrealistic for a geologic
system; but that was no shortcom-
ing to the mathematician. An im-
plicit precondition for any unique-
ness proof was the availability of a
perfectly accurate and complete set
of observations.

The poster child of the prevail-
ing paradigm in geophysics was the
Herglotz-Wiechert solution for
the seismic wave velocities inside a
spherically symmetric Earth. In the
idealized model an earthquake
sends a sharp pulse to a distant sta-
tion on curved path inside the
earth. The inverse problem in this
case is to determine the velocity as
a function of radius from the times
taken to reach stations at various
distances from the source. This in-
formation was presented as a trav-
el-time curve, a graph of time
against distance.

Travel-time curves had been
available since the early days of the
20th century and the mathematics

% J. FREEMAN GILBERT %-

Obituary Notice

1931-2014

was in equally good shape. If the
velocity increases with depth (a
plausible assumption), there is
only one corresponding velocity
profile for any travel-time function
and there is a definite, arduous
procedure for finding it associated
with Herglotz and (1907) and
Wiechert (1910). The simplified
(spherically symmetric) model of
the interior was adequate for the
first half of the 20th century and
the Herglotz-Wiechert method
was used to construct a picture of
the Earth’s interior. Any notion of
uncertainty in the model could be
ascribed to inaccuracy of the trav-
el-time curves.

By the 1960s, another kind of
seismic information was just be-
coming available: after a great
earthquake, the Earth continues to
vibrate like a bell after it has been
struck. And like a bell the earth
does not oscillate at a single fre-
quency, but at a distinct set of
characteristic frequencies, gov-
erned by the density and elastic
properties, and associated with
the shape of the oscillation pat-
tern. Those vibrations (called free
oscillations) are quite slow (one
has a period of about forty-five
minutes). The motion can continue
for many days after the earth-
quake but the signals were diffi-
cult to detect at the time.
(Freeman played a central role in

the development of arrays of more
sensitive instruments around the
globe to observe the free oscilla-
tions in the latter half of the centu-
ry, but that is a different story from
mine.) The frequencies of the vari-
ous modes of oscillation were ex-
pected to contain information not
found in the simple travel-times of
pulses; in particular the material
density could not be extracted from
the travel-time data, but it was con-
jectured that the oscillation fre-
quencies could yield that property,
a conjecture confirmed by the three
papers and much subsequent work.
It was the construction of an
Earth model based on the free-
oscillation frequencies that was the
focus of the three Backus-Gilbert
papers. A problem confronting the
two authors was the incomplete-
ness of the data set: There can nev-
er be a complete catalog of the infi-
nitely many oscillation frequencies,
just a finite list. This fact implied
there could not be a uniqueness
theorem, since the description of
the mechanical model of two elastic
parameters and density as func-
tions of position, demands in prin-
ciple infinitely many numbers. The
Herglotz-Wiechert problem maps
one curve (the travel-time curve)
into another (the velocity-radius
curve); both comprise functions
with infinitely many values. Absent

cont.on page5 —p
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a uniqueness theorem, there
could be more than one solution
in agreement with the frequency
estimates. Describing this ambi-
guity was one of the great
achievements of the trilogy.

The naive expectation is that
it should be possible at each point
of the model to set a range of per-
missible values, a kind of error
bar at each point. This turns out
to be incorrect in general, be-
cause a large-amplitude deviation
on a small enough base would be
undetectable. Backus and Gilbert
showed that only averages of
properties
could be reliably inferred, not
values at a particular point.

Furthermore, they showed
that there is an intrinsic scale for
the averaging, called the resolu-
tion, and detail on a scale smaller
than the resolution, would be in-
accessible from the given set of
data. The brilliant analogy was
made with astronomical observa-
tions: measurement incomplete-
ness leads to a fuzziness in our
picture of the inside of the earth
like the blurriness in a telescopic
image due to imperfect optics and
the finite wavelength of light. The
concept of the resolution of a giv-
en data set has become central
pillar of geophysical data inter-
pretation ever since.

Despite their concentration
on the problem of free-oscillation
data, the Backus-Gilbert inverse
theory was perfectly general. Da-
ta inadequacy is a general prop-
erty of all practical inverse prob-
lems, that is, those involving actu-
al measurements. (The apparent
perfection of the travel-time
curves in the Herglotz-Wiechert
scheme was an artifact—the fi-
nite catalog of arrival times was
made into a smooth curve by con-
necting the measured points
graphically). The fundamental
asymmetry between the meas-
urements (infinite in number)

and the unknown (a function of posi-
tion, requiring infinitely many val-
ues) meant that Backus and Gilbert
had to employ advanced an unfamil-
iar mathematics for their work;
functionals on Hilbert space were
not part of the geophysicists’ toolbox
in those days.

Their first paper was rejected by
the premier American geophysical
journal, the Journal of Geophysical
Research, as too abstract and not
practical (a short-sighted opinion,
given the widespread subsequent
application of the ideas in all areas
of geophysics including in industry);
Orson Anderson once told me that
turning down that paper was his big-
gest mistake as editor of JGR. The
complexity of the equations for cal-
culating the free-oscillation frequen-
cies (the solution of the forward
problem) virtually guaranteed there
would never be an ingenious formu-
la for constructing solutions as there
is in the Herglotz-Wiechert problem.
Backus and Gilbert therefore provid-
ed a general purpose systematic nu-
merical solution method, firmly
based in Hilbert space, for building
solutions, something widely adopted
by geophysicists afterward. Comput-
ers at the time were fairly primitive
and programs for solving complex
systems were not generally availa-
ble; this is an area where Freeman
was a master and we can be confi-
dent the calculations and codes for
the three papers were his responsi-
bility.

, A

We learned that our igno-
rance can and should be
evaluated quantitatively,
and that it can be expressed
as a lack of detail in our
ﬁ models. They (Backus and >
Gilbert) introduced the vari-
ational approach to finding
solutions, an idea that has
universally been adopted.

\
The three Backus-Gilbert papers
changed the way geophysicists
looked at one of the crucial aspects

of our science, how to learn about
the interior from observations
made at the surface. In particular
we learned that our ignorance can
and should be evaluated quantita-
tively, and that it can be ex-
pressed as a lack of detail in our
models. They introduced the vari-
ational approach to finding solu-
tions, an idea that has universally
been adopted. These papers es-
sentially created the subject of
geophysical inverse theory, which
until then, had been treated on a
problem-by-problem basis with-
out a coherent approach or unify-
ing methodology. Even at the time
they were published it was clear
these were papers of enormous
importance, the work of giants.
Sadly one of those giants is no
more, and geophysicists every-
where mourn his passing.
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Anecdotage

By Sandy Lakoff

The First Thursday Club
at 34, Going on 35

The First Thursday Club is a
monthly dinner and discussion
group that brings together some
two dozen invited UCSD faculty
and confreres from neighboring
institutions. Over the years it has
had some especially distinguished
members, including Roger Rev-
elle, Herb York, Marvin (“Murph”)
Goldberger, all the chancellors
post-McElroy, and hardly least,
the Nobel Laureate Francis Crick.
Last December, at the annual
event for members and spouses
hosted by Walter and Mary Munk
and Dick and Rita Atkinson, the
club marked its 34th anniversary.
This month the Munks’ very spe-
cial dining room will again be the
venue. As one of its founders, |
was asked to offer some remarks
on its history. Since [ was urged to
be brief, [ began by retelling a sto-
ry  heard at a conference dinner
at Cambridge University. It seems
an American visitor from Yale had
been invited as a courtesy to give
regards from his home campus.
Instead he took the opportunity to
present an excruciatingly long dis-
quisition. “Y” he began, stood for
Youth, upon which he expatiated
for 20 minutes; “A” for Ambition
(another 20 minutes), “L” for
Learning (20 more), “E” for En-
lightenment (still another 20).
When he finally sat down, his host,
ever the polite Englishman, rose
and said, “We must -must--
sincerely thank our American visi-
tor for explaining to us the mean-
ing of the name of his college,” and
then added a kicker: “.and-- and --
and we must be even more grate-
ful that he did not come from the

Massachusetts Institute of Tech-
nology.”

When the laughter died down,
[ proceeded to recall that the club
had been founded by the biochem-
ist Charles A. Thomas, Jr., who
came to the Scripps Research
Foundation from the Harvard

Medical School, after a dustup over

his lab’s adherence to federal
guidelines on recombinant DNA
research. (He was later exonerated
by the NIH.) The local biochemist
Elie Shneour had seen a letter to
the editor in Science magazine in
which Charlie defended himself
and got in touch with him to sug-
gest they meet for lunch at La Va-

. A

In 1979 UCSD had 10,000
students; today it has over

Navy and tourist town is
now a dynamic center for
L science and technology.

J
lencia. There, Charlie mentioned

that he had belonged to a club in
Boston loosely modeled after the
Royal Society of London. He and
Elie agreed that one like it should
be opened here. One of the Boston
club’s members had been Don K.
Price, Jr., Dean of the School of
Public Administration (now the
Kennedy School) who knew me

ﬁ 30,000. Our once sleepy >

from my Harvard days and sug-
gested Charlie get in touch with
me. He did and I offered enthusi-
astic encouragement.

It took shape quickly and has
flourished ever since, though not
without controversy and a parting
of the ways with Charlie. What
happened was that he invited a
guest to one of our meetings who
put forth a claim -by then alto-
gether discredited -- -- that AIDS
was not transmitted by a virus.
That was too much for our biolo-
gists. Their acid reaction, so to
speak, made Charlie so uncom-
fortable that, to our regret, he
rarely came to the meetings after
that.

Looking back on the three dec-
ades since its founding, I noted
that in at least one respect noth-
ing had changed. Jerry Brown
was governor then and he is now.
But in other ways there have been
big changes. In 1979 UCSD had
10,000 students; today it has over
30,000. Our once sleepy Navy and
tourist town is now a dynamic
center for science and technology.
The campus boasts a greatly ex-
panded Medical School, formida-
ble engineering facilities, a Gradu-
ate School of International Rela-
tions under club member and
dean Peter Cowhey, the Institute
of the Americas, the Rady School
of Business, and the futuristic
Calit2 headed by the computer
scientist and member Larry
Smarr. In the vicinity stand Qual-
comm, the behemoth of the tele-
communications industry, the
Sanford Consortium for Regenera-
tive Medicine, headed by our
member Larry Goldstein, the
new Venter Institute, and all the
biotechs and startups on Torrey

Pines mesa and in Sorrento Valley.
—>
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As I noted, much of the credit for
this spectacular growth is due to the
vision and persistence of Revelle,
UCSD’s founding father and one of
the club’s first members. He also
deserves credit, [ added, for reviv-
ing, in a prescient paper in 1957, the
warning that the world would expe-
rience potentially dangerous warm-
ing because of anthropogenic emis-
sions of greenhouse gases.

[ listed a few of the many honors
won by several colleagues. Revelle,
Munk, York, and Marye Ann Fox
have been awarded the National
Medal of Science; Pat Churchland
holds a MacArthur grant. Kudos too
went to two chancellors: Bob Dynes
for his role in getting us one of the
nation’s four supercomputer cen-
ters; Atkinson, ignoring critics who

"Chancellor Bob Dynes was instrumental
in getting UCSD one of the nation's four
supercomputer centers."

called Thornton Hospital a white
elephant, laid the groundwork for
the transformation of UCSD’s health
care facilities into a comprehensive
world-class center for research and
therapy.

On a lighter note, [ recalled that
when Atkinson’s term as chancellor
was up for renewal, President Da-
vid Gardiner had come to campus
to sound out faculty on his perfor-
mance. As one of those he inter-

viewed, [ gave Dick high marks. But
then Gardiner threw a curve that
nearly struck me out. “Does the fac-
ulty agree with his philosophy of
education?” he asked. I paused, un-
sure how to answer, and finally
blurted out: “I think if he had one,
we’d lynch him.” Gardiner was not
displeased by this response - per-
haps because he had no such phi-
losophy himself.

Mindful of Abigail Adams’ ad-
monition that her husband
“remember the ladies,” I praised the
spouses who had done so much to
raise the community’s cultural
standards, including Helen Raitt
for organizing social activities at
S10 (before our club’s formation),
Ellen Revelle, for her support of
Oceanids, the International Center,
historic preservation of La Jolla
landmarks, and the La Jolla Music
Society; Judy Munk for raising ar-
chitectural standards; and my own
late wife Evelyn for editing Bear
Facts and leading the Early Music
Society to a permanent place on our
musical calendar.

Then I memorialized Francis
Crick by quoting from his book
What Mad Pursuit the passage
where he describes the first an-
nouncement he and Jim Watson
made of their epochal discovery:

The first Nature paper was both
brief and restrained. Apart from the
double helix itself, the only feature of
the paper that has excited comment

"Chancellor Atkinson ... laid the ground-
work for the transformation of UCSD's
healthcare facilities into a comprehensive
world-class center for research and ther-

"

apy.

=3
v

.

was the short sentence: “It has not
escaped our notice that the specific
pairing we have postulated immedi-
ately suggests a possible mechanism
for the genetic material.”

“We were not being coy,” Fran-
cis explained. He wanted the paper
to discuss the genetic implications
but Watson was afraid the struc-
ture might be wrong and he would
have “made an ass of himself.” So
they compromised on the wording
lest readers suppose they had been
too blind to see the importance of
their discovery!

For a long time, before we were
joined by the late economist Hal
White and recently by Dan Yan-
kelovich, one of the nation’s lead-
ing analysts of public opinion, the
cognitive scientist Jeff Elman, and
the political scientists Cowhey and
David Victor, (and more recently
by historian and science policy an-
alyst Bill Lanouette) [ had been
the only social scientist in the
house. Crick liked to tease me by
challenging me to admit that politi-
cal science wasn’t a real science. In
one such exchange I replied that
while it was true we couldn’t make
as much use of mathematics as
natural scientists or conduct con-
trolled experiments, still we had
made solid contributions to the
understanding of social values and
to the comparative study of gov-
ernments and voting behavior.
“And maybe,” I added with a touch
of malice aforethought, “by the
time you natural scientists can tell
us when and where the next earth-
quake will hit, and exactly what its
magnitude will be, we political sci-
entists will be able to predict the
next revolution.” To which riposte
he was kind enough to say
“Touché.”

We ended the event by toasting
the future of the club, the universi-
ty, and all who will contribute to
the advance of learning in our
community. It was, as the saying
goes, a night to remember.
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Mark your calendar for 2015 events!

Professor Susan M. Narucki, Grammy Award
winning soprano
Topic: "Transformations and journeys: the beauty
and power of classical singing and opera in
the 21st century :
Wednesday, January 14, 2015, 3:30 - 5:00 PM

Please note meeting venue: Prebys Music Center

Sara Johnson, Associate Professor, Literature

Topic: "The Multilingual Americas in the Age of
Revolution: A Visual Cartography.”

Wednesday, February 11, 2015, 3:30 - 5 PM
Ida & Cecil Green Faculty Club
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