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12th Annual Graduate Student Research Symposium Schedule

BREAKFAST —9:30
OPENING REMARKS — DEAN SERGIO FANTINI - 9:55

PEARSON 104: 10:05-11:05

“The Grammar of Comics”
Neil Cohn, Psychology Department

“Eighth-Century Iconoclasm at the Complex of St. Stephen, Umm al-Rasas, Jordan:
A Case Study of the Cultural Interactions between Christians, Jews, and Muslims”
Ashley Beer Laverock, Art History Department

“Disconnecting the Battle of Ideas from the Battle of Arms: Leadership, Strategy,
and Ideology in the New al-Qa’ida”
Erik Iverson, Fletcher School of Law and Diplomacy

PEARSON 106: 10:05-11:05

“Data Structures for Restricted Planar Simplex Emptiness and Reporting Queries”
Mashhood Ishaque, Computer Science Department

“Investigating Cancer Progression of Cells in 3D Matrix with Non-Invasive
Fluorescent Imaging”
Joanna Xylas, Biomedical Engineering Department

“Increasing User-Friendly Interface Design in a Non-Complex Household
Thermometer”
Greg Meyerhoff, Mechanical Engineering Department

PEARSON 104 —11:10-12:10

“Nation-Wide Colleges and Universities’ Sustainability Efforts: Comparisons of the
Greenhouse Gas Emission Inventories and the Lessons They Teach”
Luba Zhaurova, Urban and Environmental Policy and Planning Department

“Asthma in Connecticut Schools: An examination of the effect of proximity to major
roads on asthma prevalence to evaluate statistical variations of three different
geocoding methodologies.”

Kevin Lane, Urban and Environmental Policy and Planning Department



“The Yellow Earth Becomes the Yellow Dragon: Eco-consciousness in the Theatre
of 1980s China.”
Heather Phillips, Drama and Dance Department

PEARSON 106 - 11:10-12:10

“Plant Survivorship on an Extensive Green Roof in Massachusetts™
Colleen Butler, Biology Department

“Absolute and Relational Control of a Sequential Auditory Discrimination by
Pigeons™
Matthew Murphy, Psychology Department

“Silk biomaterials for sustained, controlled adenosine release: therapeutic potential

for epilepsy”
Eleanor Pritchard, Biomedical Engineering Department

LUNCH - 12:10-1:15

PEARSON 104 —1:15-2:15

“Floods and Monsters Are on the Way: The Red Lantern in Taipei and Its
Aftermath”
Wen-ling Lin, Drama Department

“The Aura of the Dead”
Katie Harvey, Music Department

“What the Folk Printed: Verse Culture and the Black Press in 1865
Laurel Hankins, English Department

PEARSON 106 —1:15-2:15

“The Modification of TiO; by Iron (IIT) Doping Investigated by Sum Frequency
Generation Vibrational Spectroscopy Using Methanol as a Molecular Probe”
Nkeng Asong, Chemistry Department

“Emotional Modulation of Memory: The role of the limbic system”
Kathryn Handwerger, Psychology Department



Study on Preschool Teachers
Iris Ponte, Child Development Department

PEARSON 104 — 2:20-3:20

“Deblurring Images with Mathematical Models™
Malena Espanol, Mathematics Department

“Economic Experiments in Virtual Worlds”
Stephen Atlas, Economics Department

“Latter Day Drama: ‘Worthy of Imitation’”
Callie Oppedisano, Drama Department

PEARSON 106 — 2:20-3:20

Study on Institutionalized Rearing
Maryna Vashchenko, Child Development Department

“Stochastic linear programming for improved reservoir operations for multiple
objectives in Burkina Faso, West Africa”

Derek Etkin, Civil and Environmental Engineering Department

“Male Sexual Orientation is Perceived Rapidly and Automatically from the Face”
Nicholas Rule, Psychology Department

LATE AFTERNOON BREAK - 3:20-3:40

CLOSING REMARKS AND AWARDS - DEAN LYNNE PEPALL -
3:45



The Grammar of Comics
By Neil Cohn
Psychology Department

neil.cohn@tufs.edu

Abstract

Simply put, humans have three expressive modalities by which concepts can be
conveyed: by making sounds, through bodily and facial movement, and by
drawing images. Recently, a theory has hypothesized that whenever any of these
modalities takes on systematic and sequential properties, i.e. a grammar, it
becomes a naturally occurring language, which can then unite with other
modalities to form multimodal semiotic and linguistic expression. While this might
be uncontroversial for the verbal and manual modalities, found in spoken and
signed languages (compared to gestures), the notion of a purely visual language
(VL) in the literal sense might seem perplexing. However, children across all
cultures have a predisposition for image-making, and sequential images have
emerged throughout history, in forms as diverse as cave paintings, Japanese
scrolls, Mixtec pottery, Egyptian wall paintings, and, now most prominently in the
contemporary comic books across the world.

Perhaps even more contrary to conventional assumptions, not only is this
language visual, but it is also dominantly iconic ? seemingly both in the lexicon of
images and in the grammatical structures. Sequence requires the human mind to
create understanding not just of single images, but between images ? making
grammar the central investigations in this research. This paper will elucidate the
?parts of speech? of this visual language, to propose and examine an explicit
grammar for uniting sequences of images cognitively.



Ashley Beer Laverock

MA Candidate — Art History
96 Powder House Blvd. #2
Somerville, MA (02144
Ashley. Beer(@tufts.edu
ajbeer@gmail.com
214-534-5026

Eighth-Century Iconoclasm at the Complex of St. Stephen, Umm al-Rasas, Jordan:
A Case Study of the Cultural Interactions between Christians, Jews, and Muslims

The rise of Islam as a political and religious power during the seventh century forced
previously existing religious and cultural groups to navigate new social and political terrain.
During the first Islamic empire under the Umayyads, Jewish and Christian communities
experienced social and political changes as they interacted with new Muslim authority. One area
of conflict between Jews, Christians, and Muslims was over the appropriateness of figural
images in a sacred, public context. This paper considers how the treatment of figural images
reveals the nuanced cultural interactions between Jews, Christians, and Muslims. As a case study
I will examine the iconoclastic damage at the complex of Saint Stephen at Umm al-Rasas,
Jordan. The floor mosaics of the complex of Saint Stephen, completed during the eighth century,
depict a wide array of imagery ranging from architectural representations of local cities, Nilotic
scenes and personifications of natural phenomena, to figures, animals, plants, and geometric
configurations. During the eighth century the floor mosaics of the complex of Saint Stephen
were defaced by iconoclasts with the Christian community. Figural mosaics were damaged and
immediately carefully repaired in order not to harm the surrounding non-figural motifs.

In this paper I will discuss the mosaics within the complex of Saint Stephen and the
specific acts of iconoclasm. The iconoclastic acts at the complex resulted not in complete
destruction but rather in the defacement and mutilation of figural images. Rather than being a
direct result of either of the two prominent iconoclastic incidents of the eighth century, the
Byzantine Iconoclasm and the Edict of Caliph Yazid I1, I argue that the iconoclastic damage at
the complex of Saint Stephen is expressive of the cultural transformations in the eighth-century
Levant made in response to Islam. I argue that the motivation for iconoclasm at the complex of
St. Stephen is two-fold, socio-political and religious. Socially and politically the damage is an
attempt by the Christian community to retain acceptable social status under Muslim authority
and to define Christian identity with an Islamic society by making themselves more accessible to
non-Christians. Religious motivation for iconoclasm lies within the desire to gain converts to
Christianity, discourage Christian conversion to Islam, and aggressively counter accusations of
idolatry. The Christian community at Umm al-Rasas reacted to Muslim control by transforming
their sacred space into one that would be more acceptable and less offensive to ruling Muslim
authorities. The result of this transformation is a shared visual vocabulary between Christians
and Muslims of vegetal forms, geometric patterning, and architectural representations. To a
lesser extent, I will consider similar iconoclastic damage in Jewish synagogues. | approach these
iconoclastic actions and cultural interactions through a theoretical framework centered on the
power of images. The notions that images can both affect and express interactions between
groups and can be used as effective social, religious, and political tools are central to my study.
Because images can be powerful ideological and political vehicles they may provoke
iconoclastic responses.



DISCONNECTING THE BATTLE OF IDEAS FROM THE
BATTLE OF ARMS: LEADERSHIP, STRATEGY, AND
IDEOLOGY IN THE NEW AL-QA’IDA

Erik verson
The Fletcher School of Law & Diplomacy, Tufts University
erik.iverson(@tufts.edu

ABSTRACT

The decentralization of al-Qa’ida has profoundly changed the nature of
Salafi jihadist terrorism. This paradigm shift has fundamentally altered
the role of leadership, strategy, and ideology in the modern epoch of
religious terrorism. Careful examination of the implications of al-
Qa’ida’s flattened structure reveals al-Qa’ida’s strategy as its most
vulnerable weakness. This decentralization presents counterterrorism
policy makers with an historic opportunity to marginalize al-Qa’ida
and reshape the strategic preferences of the global Salafi jihadist
movement at-large.



Data Structures for Restricted Planar Simplex Emptiness
and Reporting Queries

Mashhood Ishaque!
mishaqOl@cs.tufts.edu
joint work with Nadia M. Benbernou® and Diane L. Souvaine!

! Department of Computer Science, Tufts University.
 MIT Computer Scienee and Artificial Intelligenee Laboratory,

We present data structures for planar simplex emptiness and reporting queries, where the query
simplex contains the origin, Both of the data structures use almost linear space and preprocessing,
O{n'**) for any given ¢ > 0. The query time is O(2'/* lgn) for emptiness queries and O(2Y¢ lgn+k)
for reporting gqueries, where k is the number of points to be reported.

Elacry Nimples,

Fig. 1. Restricted Planar Simplex Emptiness and Reporting Querics

Simplex range searching (emptiness, reporting, counting) [1] is a fundamental problem in com-
putational geometry. Given a set S of n points in the plane, a simplex emptiness query asks whether
a given query triangle contains a non-empty subset of §. A simplex reporting query asks for a report
of all points of 5 inside the query triangle, and a simplex counting query asks for the total number
of such points.

Chazelle et al. [2] gave a linear-space data structure for halfplane range reporting that achieves
Hlgn + k) query time. The data structure maintains nested convex layers for the given point set.
Similarly for halfplane emptiness queries, a linear-space data structure that maintains convex hull
of the given point set allows the queries to be answered in O{lgn) time.

Which data structure to use for planar simplex emptiness queries is not immediately obvious.
Although Matousck did not explicitly consider this problem, his technigue of simplicial partitioning
with low crossing number|3] can be used to produce an effective data structure with (nlgn) space
that can answer simplex emptiness queries in U(nl-"z"'"] time, But achieving polylogarithmic query
time for planar simplex emptiness queries using almost-linear space remains an open problem.



In thiz paper we consider the restricted wersion of planar simplex emptiness and reporting
queries where each query simplex contains the origin. We present two new data structures: one
for empiiness queries and one for reporting queries. The data structures use Q(n'**) space and
preprocessing and allow emptiness queries 1o be decided in C{lgr) time and reporting queries in
Olgn + &) time, where k iz the number of points being reported. These data structures build on
the above-mentioned data structures for halfplane emptiness (convex hull) and haliplane reporting
{nested convex layers).
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