


Many natural and social phenomena may be
viewed as inherently computational; they evolve

patterns of information that can be described algorith-
mically and studied through computational models
and techniques. A workshop on the computational
lens, organized by Avi Wigderson, Herbert H. Maass
Professor in the School of Mathematics, highlighted
the state-of-art and future challenges of this interac-
tion of computational theory with physics, social
sciences, economics, and biology. 

Leslie Valiant, T. Jefferson Coolidge Professor of
Computer Science and Applied Mathematics in the
School of Engineering and Applied Sciences at
 Harvard University, spoke on the scientific question
of how to determine the molecular mechanism of
biological evolution, to a level of specificity that it
can be simulated by a computer, and to understand
why this mechanism can do the remarkable things
that it has done within the time that has been avail-
able. Valiant’s talk addressed how the tools needed
to approach this come from machine learning, the
field that studies how mechanisms that achieve com-
plex functionality can arise by a process of adaptation
rather than design. 

Tim Roughgarden, Associate Professor of Computer
Science and (by courtesy) Management Science and
Engineering at Stanford University, discussed a num-
ber of tools that theoretical computer science offers to
reason about economic problems in novel ways. For
example, complexity theory sheds new light on the
“bounded rationality” of decision-makers; approxima-
tion guarantees, originally developed to analyze
heuristics, can be usefully applied to Nash equilibria;
and computationally efficient algorithms are an essen-
tial ingredient to modern, large-scale auction designs. 

Jon Kleinberg, Tisch University Professor in the
Departments of Computer Science and Information
Science at Cornell University, spoke about computa-
tional phenomena in social interaction. With an
increasing amount of social interaction taking place
in the digital domain, and often in public online set-
tings, we are accumulating enormous amounts of data
about phenomena that were once essentially invisible

to us: the collective behavior and social interactions
of hundreds of millions of people, recorded at
unprecedented levels of scale and resolution. Klein-
berg reviewed how modeling and analyzing these phe-
nomena computationally offers new insights into the
design of online applications, as well as new perspec-
tives on fundamental questions in the social sciences. 

Scott Aaronson, Associate Professor of Electrical
Engineering and Computer Science at the Massachu-
setts Institute of Technology, discussed the quest to
understand the limits of efficient computation in the
physical universe, and how that quest has been giving
us new insights into physics over the last two decades.
He explored the following questions: Can scalable
quantum computers be built? Can they teach us any-
thing new about physics? Is there some new physical
principle that explains why they cannot be built?
What would quantum computers be good for? Can
quantum computing help us resolve which interpreta-
tion of quantum mechanics is the right one? Which
systems in nature can be universal computers, and
which cannot? Aaronson also described a striking
recent application of computational complexity theory
to the black hole information loss problem. �

When Professor Sabine Schmidtke
and Hassan Ansari, an Iranian

national, met more than a decade ago
in Tehran, Ansari was a  student of
the traditional religious system in
Qum and Tehran (the “Hawza”).
Ansari had read Schmidtke’s doctoral
thesis The Theology of al-‘Allāma al-
H. illī� (d. 726/1325), which was trans-
lated into Persian and published in
Iran in 1999. Schmidtke’s scholarship
changed Ansari’s approach to Islamic
sources and was one of the reasons why he became  interested in historical studies on
Islamic theology. “The historical approach is not only useful, it is necessary,” says
Ansari. “I talk now as a Muslim scholar. We need to have this kind of historical studies
to change our approach to our own intellectual and legal tradition and its holy texts.”

What makes Ansari a particularly exceptional scholar is his combination of
Western and traditionalist Islamic training. In the “Hawza” in Qum and Tehran, he
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In 1913, Victor Hess measured the
background level of atmospheric

ionization while ascending with a
balloon. By doing so, he discovered
that Earth is continuously bathed
in ionizing radiation. These cosmic
rays primarily consist of protons
and heavier nuclei with energies
between their rest mass and a trillion
times larger. In 1934, Walter Baade
and Fritz Zwicky suggested that cos-
mic rays originate from supernovae,
the explosive death of massive stars.

However, only in 2013 was it directly proved, using gamma-ray observations with
the Fermi satellite, that cosmic rays are indeed accelerated by supernova remnants.
Thus, the amount of ionization in the lower atmosphere is almost entirely governed

The Necessity of a Historical 
Approach to Islamic Theology

Tracing modern Islamic thought to the Middle Ages

Our galactic journey imprinted in the climate—when
Earth’s temperature (red dots warm, blue dots cold)
is plotted as a function of time (vertical axis) and as a
function of time folded over a 32- million-year period
(horizontal axis), the 32-million-year oscillation of the
solar system relative to the galactic plane is evident.
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Recommended Viewing:Conference talks 
may be viewed at https://video.ias.edu/
computationconference/2014/1122.
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What makes you curious? I think that we are all
curious. I have been fortunate to have the
opportunity to have the time to explore some of the
questions that have fascinated me.

Whom do you most admire and why? Galileo had
the insight to point his telescope at the moon and
then at Jupiter. He discovered new worlds and
reshaped not only astronomy but our understanding
of our place in the universe. He actively popularized
his results, did both theoretical and observational
work, and stood up (and suffered) for his beliefs.

Outside of your own, which field interests you most?
I have always been fascinated by history and prehistory.
I am fascinated by how humans have responded (or
failed to respond) to challenges in the past.

How do you determine your focus? I try to identify
important problems where I am likely to have a
significant impact. Since there are many bright
people working in astrophysics, I try to identify
problems where I have a different perspective, access
to new data, or a set of new tools that let me address
the question in a novel way. I try to avoid areas
where other scientists are doing very similar things
with similar approaches.

What is the most surprising thing you’ve learned?
Our universe is remarkably simple and remarkably
strange. With only a handful of numbers (the
universe’s age, the density of atoms, the density of
matter, the amplitude of the variations in density
and its scale dependence), we can describe all of its
basic properties. Yet, the universe is very strange:
atoms make up only 5 percent of the density of the
universe. Dark matter, most likely composed of a yet
undiscovered new particle, comprises most of the
mass in our galaxy. Most of the energy in the
universe is in the form of dark energy, energy
associated with empty space.

How do you free your thinking? I need to first get
away from distractions and set aside a block of time
to read and focus on a topic. I then find that I get my
best insights a few days or weeks later when I let my
mind wander. This can happen when I am out
running, in the shower, or just relaxing. I try to avoid
thinking and driving.

What question would you most like answered?
Are we alone? Is Earth the only planet where life
originated? Is there intelligent life elsewhere?

How has the Institute influenced your perspective?
When I was a long-term Member at the IAS, John
Bahcall helped shape my approach to science. John

stressed the importance of addressing important
questions, aiming for clarity, and staying close to the
data. John contributed a great deal to the astronomy
and physics community through his advocacy for
science, his efforts to enable compelling projects, and
through his role as a mentor. While he is no longer
with us, he remains one of my role models.

Hermann Weyl, who served on the IAS Faculty
from 1933 until his death in 1955, once said, 
“My work always tried to unite the truth with 
the beautiful, but when I had to choose one or 
the other, I usually chose the beautiful.” If you
had to choose between truth or beauty, which
would you choose and why? Truth. The universe 
is the way that it is, not the way that we want it to
be. Our understanding of the universe’s beauty is
incomplete. We often lack the deeper understanding
needed to see the underlying beauty.

What is the purpose of knowledge? Knowledge
both deepens our appreciation of our universe and
the human condition and enables technologies that
improve the quality of our lives.

What have you ignored that turned out to be crucial?
I assumed that empty space was truly empty. Obser -
vations have shown that empty space is filled with
dark energy. I had missed 75 percent of the universe.

The theoretical astrophysicist and Princeton University professor is well known for his work on NASA’s 2001 Wilkinson
Microwave Anisotropy Probe—he conceptualized the mission and deciphered the radio telescope’s data to measure the age and
shape of our universe and the abundance of ordinary matter, dark matter, and dark energy. A 2001 MacArthur Fellow and fall
2014 Visitor and former Member (1985–88) in the School of Natural Sciences, Spergel received the 2015 Dannie Heineman
Prize for Astrophysics with Marc Kamionkowski for their investigation of the fluctuations of the cosmic microwave background,
work they did when Kamionkowski was a Member (1991–95) in the School of Mathematics. 

The IAS Questionnaire: David Spergel

successfully completed the very highest level of study for the rank of Ayatollah, in
the Shi‘i  clerical system. He also has studied Islamic and Western philosophy and
Islamic intellectual history at universities in Tehran, Beirut, and Paris. “Hassan’s
command of the sources is extremely wide- ranging,” says Schmidtke, “and he com-
bines this with the very best  historical-critical approach to the subjects and texts he
is dealing with. He is an intimate connoisseur of manuscripts, Arabic and Persian,
and the spectrum he covers is immense.”

In 2009, shortly after completing his Ph.D. at the École Pratique des Hautes
Études (Sorbonne) in Paris, Ansari began working as a Senior Research Associate
in Schmidtke’s research team at Freie Universität Berlin. Ansari, now a Member in
the Institute’s School of Historical Studies, has worked extensively with Schmidtke,
coauthoring books, editions, and articles and  co-organizing international confer-
ences—including a conference on the city of Rayy as an intellectual center that
Ansari, Schmidtke, and Professor Patricia Crone organized at the Institute in April
2014. After more than a decade of individual research and collaborative work with
a number of international colleagues, Ansari says he has  witnessed how his work
and that of others has influenced the  attitude of many scholars in Iran towards a
more historical approach to Islamic theology. 

A specialist of Zaydi studies, Ansari has traveled to many libraries—in Berlin,
Rome (Vatican), Leiden, London, Milan, Munich, Paris, Vienna, and Yemen—to
verify in depth the Zaydi and Mu‘tazilite manuscripts in their collections. The avail-
able  cataloguing of the manuscripts is often incomplete, riddled with mistakes, or the
manuscripts have not been catalogued at all. Through the recovery and publication
of these manuscripts, Schmidtke and Ansari have been working over the past six years
to reconstruct lines of transmission and circles of scholars that were active at the time. 

For his dissertation on the concept of religious authority in Shi‘i Islam, which will
be published by Brill in 2015, Ansari has used texts beginning from the eighth and
ninth centuries. Through  identifying quotations from earlier works, he has been
reconstructing earlier  layers of  primary materials that are entirely lost and only pre-
served in these secondary sources. This has enabled him to analyze the earliest stages
of the evolution of the concept of religious authority. “Many Muslim scholars take the
concept of  religious authority in Shi‘i Islam as a static concept, which does not have

any development,” says Ansari. “For me, it is a historical concept, and I have studied
its development through an in-depth analysis of the  available sources. [My disserta-
tion] is in many ways therefore a  critique not only of the sources and the manu-
scripts, but also of the widely held approach of contemporary Muslim scholarship.” 

Today, Schmidtke, Ansari, and other Members at the Institute are working to coun-
terbalance a trend in Western universities to focus on the exclusive study of modern
Islam. “If you want to understand what happens today or since the nineteenth century,
if you want to read Muhammad Abduh (1849–1905) with a critical approach, you
have to understand first much of the Ash‘ari  tradition, which requires a thorough
knowledge of Islamic  theology and its primary sources,” says Ansari. “You have to study
the sources from the eighth and ninth centuries onwards, not only those from the eigh-
teenth or nineteenth centuries. If you want to grasp what is happening today, you have
to start with studying Ibn Taymiyya. But if you want to understand Ibn Taymiyya, you
have to start with studying Ahmad ibn Hanbal and the early Hanbalite tradition.”

Adds Schmidtke, “All of the thinkers and groups in modern Islam in one way or
another have their roots in different strands in the Middle Ages or even before.
Many scholars and pundits today take a claim at face value, when very often the
claim is wrong. Look for example at ISIS. If you really know the history and the
sources, you can analyze what they are doing and where they are completely wrong.”

An extremely prolific writer, in Persian, Arabic, French, and increasingly in English,
Ansari also regularly publishes a blog (http://ansari.kateban.com), which is extremely
popular among scholars in Iran and far beyond. Since Muslim readers are one of their
primary audiences, Ansari and Schmidtke both publish their works in Persian and Ara-
bic. “This is one scholarly community,” says Schmidtke. “It is one game, and we are all
sitting in the same boat. In the West, because we have more possibilities than people
in the Islamic world, it is our responsibility to make sure that we  publish in a way that
is accessible to scholars in other parts of the world, particularly the Middle East. As
someone from the West working in this field, I have a responsibility to contribute
 something for the people whose tradition it is. There is also a very important mission
for a Western audience, namely to show the intellectual richness of the Islamic world
and make it available and not only to create awareness for this intellectual richness but
also respect.” �  —Kelly Devine Thomas, Senior Publications Officer, kdthomas@ias.edu
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