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Richard Tapia

Introduction

The ninth bi-annual Blackwell -Tapia conference was successfully held
October 2829, 2016 at the University of Tennessee Conference Center in
Knoxville, TN. The bi -annual conference was established in 2000, honoring
David Blackwell and Richard Tapia for their inspiration of African -
American, Native American, and Latino/Latina students to pursue careers
in mathematics. The conference is intended to 1) recognize and showcase
mathematical excellence by minority researchers, 2) recognize and
disseminate successful efforts to address underrepresentation, 3) inform
students and mathematicians about career opportunities in mathematics,
especially outside academia, and 4) provide networking opportunities for
mathematical researchers at all points in their higher education/career
trajectory.
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Blackwell -Tapia Conference in providing early -career minority

mathematicians with enhanced understanding of their field, networking

with peers, and interactions with senior researchers was achieved. This

metrics provided by the Alfred P. Sloan Foundation. Information about

this conference, including a program booklet as well as videos of the
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Metric 1. Hold a wellorganized professional development
and networking conference for 100+ participants.

The 2016 BlackwellTapia Conference was held on October 2829, 2016 at the
University of Tennessee Conference Center, Knoxville, TN. The conference
included scientific talks, poster presentations, panel discussions,
opportunities for discussion and interaction among participants, and the
awarding of the Blackwell -Tapia prize to Dr. Mariel Vazquez.

In addition to the 2 -day conference,NIMBioS sponsored an event
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Pereadiscussed their career paths and the applications of their work in pure
mathematics, medicine, computers, and engineering and more.

Appendix A includes a copy of the conference schedule with award bios.




Additionally 15
undergraduates
from the
University of
Tennessee and
Maryville College
attended a pre
conference
event.

Metric 2. Attract minority researchers at varying
career stages in the mathematical sciences.

Participants of the BlackwellTapia conference represented a
variety of researchers across different career stages. The
majority of participants represented individuals who may be
considered within early career stage®(g, Assistant
professors, postdoctoral researchers, graduate and
undergraduate (UG) students).

Lecturer
UG student 1
3, 3% Other
7, 8%

Assoc. Prof.
14, 15%
Full Prof. Other includes 1 retired
19, 20% professional and 6 university

Postdoc staff/administrators.

6, 6%

I am currently looking for a postdoc or a faculty position. Through the
conference | have obtained valuable contdbisse contacts may or may not
help me achieve a desired academic position, but they will certainly be so
I will try to collaborate with.

Nnec

sposure to thigonferenchas shown me that ther% T!‘m old - main

[are] role models. That gave me more hope in the sense that it made me
that probably | would be able to continue my growth as a mathematician.

potential collaboration. It was such a positive environment. The speakers
organizers were really encouraging. This could make my job search proce
smoother as | feel | have more people to ask for advice.

NN . . . "
I galned another perspectlve on an academic career. | saw many mlnorltlﬂs W

eali
me

a professor that geographically is close to my university with whom | can fhave

And
SS

is a venue where people care about championin
diversity and lifting the disadvantaged up to
equality. This encourages me to go "all in" when
have the opportunity to mentor such diverse

impact will be on
new connections ang
people | may be able
to provide advice to
in the future

students. Itis also possible that | made one or

more important connections for future collaboratign.




Metric 3. Award theBlackwellTapiaprize

| Dr. Mariel Vazquez, a
professor in the departments

of mathematics and of
microbiology and molecular
genetics at the University of
California, Davis, was
awarded the 2016 BlackweH
Tapia prize.

Richard Tapia presented
the award to Vazquez
during the banquet on Oct
29, at the closing of the
BlackwelTapia
Conference.

Vazquez is a pioneer in the emerging field, DNA topology ¢ which applies

pure math to untangle the biological mysteries of DNA. Her research has

focused on cancer treatment, drug design, understanding genome

rearrangements after radiation damage or in cancer, and gaining insight into

how genomes package in viruses and within cells and into how viral DNA
c c (e.g., retroviruses, such as HIV) integrates into the host genome.

| am deeply Vazquez was an academic visitor at the Biochemistry Department at the
honored to be University of Oxford, England, the Cancer Research Center in Salamanca,
selected forthe Spain, and at the molecular biology department in the Center for Research
2016 Blackwell—_ and Development in Barcelona, Spain as well as a visiting scholar at the
Jv?tﬁ'zr/*eg?g?-egs'jre 406DV UUPUawdl w' EODT OUOPEOW! 1 UOT O ad w5
that | accept the by grant; from the National I.nstitutes of.HeaI'th and by the National Science
award and join the Foyndgtlon (NSF)..She received a Presm.jentlal Early Career Award for
Scientists and Engineers from U.S. President Barack Obama in 2012 and was

organizing > _
committee. Thank the recipient of a NSF CAREER award in 2011. f

you all for the trust
you have put in Vazquez has worked passionately to increase diversity in the mathematical

me. sciences at all levels. As a professor at UC Davis since 2014, Vazquez
mentors graduate students, has developed an interdisciplinary course in
? OEOaabOl w#- wW2UUUEUUUI wpbUT w, ECUT T OE
, 1 UT OEUO? wE O E wiPEb audvanttram the iNatithal Séaurity
Agency to increase the mathematics and statistics components of the 2015
2016 annual conferences of the Society for Advancement of
Chicanos/Hispanics and Native Americans in Science. She has also
volunteered for other public outreach, including lecturing for the UC Davis
Math Circle for middle and high school students. Before joining UC Davis,
Vazquez was on the faculty at San Francisco State University where she
mentored undergraduates and graduate students and co-founded the
elementary school level component of the San Francisco Math Circles.



Metric 4. Assess the impact and evaluate the continued
success of the conference, especially the opportunities for
networking and mentoring.

In spring of 2016 NIMBIioS evaluation staff followed up with
participants of the 2014 Blackwell-Tapia Conference and gathered
their feedback on the long-term effects of the conference. Forty -
four of the 99 participants completed the survey. A data summary
report of the survey findings was sent to the Alfred P. Sloan
Foundation in May, 2016 (Appendix B) . Findings from the follow -
up assessment follow:

86% recommended the Conference to a student or colleag ie
(87% of nor-faculty; 86% of faculty)

53% gained knowledge that helped advance their care :r
(67% of nor-faculty; 46% of faculty)

51% indicated the Conference influenced their career go: s
(80% of nor-faculty; 36% of faculty)

42% believed the Conference was useful preparation for their

careel
(73% of nor-faculty; 25% of faculty)

c c As a minority Ph.D in Mathematics, the largest impact
this conference had on me was to put me in contact with
role models and mentors who themselves came from
diverse backgrounds and had successfully navigated the
many pitfalls in academia. There's very few other ways
to come in contact with minority researchers in
Mathematics and as such | found this opportunity very
valuable and enriching for my professional career.

35% indicated the Conference introduced them to someone who
later became a mentor, advisor, employer, or collaborator in
researcl

(47% of nor-faculty; 29% of faculty)
35% felt the Conference influenced this research interes s

(33% of nor-faculty; 36% of faculty)
26% continue to collaborate with people they met at the
Conference:

(13% of nor-faculty; 32% of faculty)
12% indicated the Conference led them to collaborate outside of
their discipline

(13% of nor-faculty; 11% of faculty)




107 total

participants

B1 different
institutions
reported for
attendees
across

26 states,

territories, and
provinces

76 attendees

had U.S.
citizenship or
permanent
residenced

20 attendees
were not U.S.
citizens

Metric 5. Survey participants and presenters for
demographics and level of satisfaction.

Participant Demographics.

The Blackwell-Tapia Conference was attended by 107 participants;
11 presenters, 7 committee members (2 of whom were also
presenters), and 91 other attendees. Demographic information for
conference attendees was selreported through a survey
administered by NIMBIoS staff. Of the 107 attendees, demographic
data was provided by 98 (92%) participants ¢ some demographic
information may be missing for those who did not respond to
certain questions on the survey.

Composition ofmale and female attendees.

NR =
not reported

Composition of
attendees by race

Composition of attendees by
ethnicity
(Hispanicand not Hispaniq

Native American
%

1,

Other
14, 15%




88% of participants
indicated they learned
something new at the
conference.

86%0 of participants
indicated they will
recommend the
BlackwellTapia
conference to others.

78% of participants
indicated they hope to
attend the next
BlackwellTapia
Conference.

619% of participants
indicated they made
new scientific
connections with
other participants
that may lead to
collaborations or
other opportunities.

Metric 5. Survey participants and presenters for
demographics and level of satisfaction.

Survey results.

Christine Marshall and Dr. Helene Barcelowith the Mathematical
Sciences Research Institute (MSRI) administered exit surveys for the
2016 BlackwellTapia conference and provided a spreadsheet of
survey responses to theNIMBIoS evaluation staff. The survey
included both forced -choice and openended responses. All open
ended responses are included in Appendix C.

Satisfaction ratings for components of the 2016 Blackwellapia
Conference.100% of respondents found the overall quality of the
conference, banquet and award presentation, and opportunities to
network to be or better.

Overall quality of the conference (n = 77) 5 IIIIIEIEININGGGEGEGEGEGNENNYG Y

Banquet and award presentation (n = 70) 6

9
Research talks (n=76) 2 7

Networking lunch (n=58) 2 7

16 20 22

Career advice panel discussion for
graduate students (n = 28) 5

Opportunities to network (n = 75)

Poster session (n = 62) 4

Very good Excellent

Responses for how connections made during the Blackwé&tpia
conference may impact participants.

Likelihood of connections to become part of

. 9 23 26 15
your professional network

Likelihood of connections to influence . 30 e
future research
Relevance of connections to current
research E 11 26 20 13
Not at all Very



Metric 5. Survey participants and presenters for
demographics and level of satisfaction.

Responses for how knowledge gained during the BlackwEdipia
conference may impact participants.

Likelihood knowledge gained at

conference will influence future 14 22 9
research

Likelihood knowledge gained at

conference will advance current By@ 12 22 10
research

Not at all Somewhat

Categorization of feedback for

Categorization of feedback fo




¢ce

The organization
was impeccable. |
appreciated the
support givento a
large number of
trainees and early
career
mathematicians to
attend the
conference. | liked
the diversity of
attendees:
professors junior
and senior,
students and
postdocs, many
members of
underrepresented
groups, many
female
mathematicians.
The attendance of
NSF Math institute
directors is
important and |
acknowledge the
presence of some
of them. The
opportunities for
networking were
abundant and the
size of the
conference
facilitated
interaction,

especially for young

attendees. The
award ceremony
and banquet were
very nice.

Metric 6. Report on conference and evaluation to Sloan, th
Mathematical Sciences Institute Diversity Committee, and
the BlackwellTapiaplanning committee for program

| mprovement and subsequent
career trajectories.

All reports, evaluation, and hosting guidance will be shared with the
Alfred P. Sloan Foundation, the Institute for Computational &
Experimental Research in Mathematics (ICERM which is the next lead
hosting institute for the conference), the NSF Mathematical Sciences
Institute Diversity Committee, and the Blackwell -Tapia planning
committee.




BlackwellTapia Conference Agenda and Speaker Abstracts




The Blackwell-Tapia Conference and Awards Ceremony
October 28-29, 2016

The University of Tennessee Conference Center
600 Henley Street, Knoxville, TN

Friday, October 28, 2016

1:00-1:10 Welcome by Suzanne Lenhart, NIMBioS Associate Director for Education & Outreach

1:10-2:00  Joaquin Bustoz, Jr. Lecture: Abdul-Aziz Yakubu, Howard University
Mathematical Models for Malaria with Applications to Mali and USA
Introduced by Suzanne Lenhart, NIMBioS

2:10-2:50  Federico Ardila, San Fransisco State University
Using High-Dimensional Geometry to Move Robots Quickly
Introduced by Brendan Hasseit, ICERM

2:50-3:10 Break

3:10-3:50  Cristina Villalobos, The University of Texas-Rio Grande Valley
Becoming Agents of Change: Building Diverse Communities and Lessons Learned
from Mathematical Modelling of Eve Disease
Introduced by Kelly Stumner, NIMBioS

4:00-4:40  Edray Goins, Purdue University
Toroidal Belyi Pairs, Toroidal Graphs, and their Monodromy Groups
Introduced by Abdul-Aziz Yakubu, Howard University

4:50-5:00  Introduction to NIMRBioS by Colleen Jonsson, Director of NIMBioS

5:00-6:00  Poster session and reception

Dinner on your own

Saturday, October 29, 2016
8:45 Continental Breakfast Available at the Conference Center

@:15-9:55  Jose Perea, Michigan State University
The Shape of Data
Introduced by David Eisenbud, MSRI



10:05-10:45  Overtoun Jenda, Aubum University

Generalized Baer’s Criterion
Introduced by Suzanne Lenhart, NIMBioS

10:45-11:10  Group Photo & Break

11:10-11:50 Monica Jackson, American University
Correlation Induced by Missing Spatial Covariates
Introduced by Louis Gross, NIMBioS

Noon-1:30 Lunch in 4044

* Career Advice Panel Discussion for graduate students - bring your lunch to 403

- Panelists: Joan Lind (moderator), University of Tennessee-Knoxville; Michael Kelly,
Transylvania University; Johnny Guzman; and Cristina Villalobos

* Networking lunch for other participants in 404A

- Tables:

Mariel Vazquez and De Witt Sumners

Abdul-Aziz Yakubu

Carolyn Morgan

Monica Jackson

Jose Perea

Edray Goins

Federico Ardila

David Eisenbud, Brendan Hassett, and Suzanne Lenhart
. Richard Tapia and Carlos Castillo-Chavez

. Overtoun Jenda

=

=

1:30-2:10  Johnny Guzman, Brown University
Some Numerical Methods for Steady State Interface Problems
Introduced by Arlie Petters, Duke University

2:20-3:00  Carolyn Morgan, MECK Limited LLC
Statistical Reasearch - Industrial, Governmental, and Academic
Introduced by Louis Gross, NIMBioS

3:00-3:20 PBreak



3:20-4:00

4:15-5:15

G050

De Witt Sumners, Florida State University
The Work of Mariel Vazguez
Introduced by Carlos Castillo-Chavez, Arizona State University

Prize Winner Lecture: Mariel Vazquez, University of California, Davis
Using Topology, Geometry and Computer Simulations to Understand the
Molecule of Life

Introduced by Carlos Castillo-Chavez, Arizona State University

Holiday Inn - Knoxville, Downtown
Windows on the Park Pavillion - Tennessee Ballroom
525 Henley Street, Knoxville, TN

Reception followed by Blackwell-Tapia Banquet

Remarks by Richard Tapia, Rice University
Introduced by Arlie Petters

Award Presentation



Speaker Abstracts

Federico Ardila (San Francisco State University) Using High-Dimensional Geometry to Move
Robaots Quickly

How do we move a robot quickly from one position to another? To answer this question, we need to
understand the “configuration space™ containing all possible positions of the robot. Unfortunately,
these spaces can be very high dimensional and intricate. Fortunately, combinatorialists and
geometric group theorists have encountered and studied these kinds of spaces before. Thanks to the
tools they ve developed, we can build “remote controls™ to navigate these configuration spaces, and
move (some) robots optimally.

Edray Goins (Purdue University) Toroidal Belyi Pairs, Toroidal Graphs, and their Monodromy
Groups

A Belyi map 4 : P'(C) — [P'(C) is a rational function with at most three critical values; we may
assume these values are {0, 1, 00}. A Dessin d'Enfant is a planar bipartite graph obtained by
considering the preimage of a path between two of these critical values, usually taken to be the line
segment from O to 1. Such graphs can be drawn on the sphere by composing the stereographic
projection: 2-1([0, 1]) € PYC) = S*(R). Replacing P! with an elliptic curve F, there is a similar
definition of a Belyi map A4 : E(C) — PY(C). Since E{C) = T*(R) is a torus, we call (£, 3) a
toroidal Belyi pair. The corresponding Dessin d”Enfant can be drawn on the torus by composing
with an elliptic logarithm: 3-1(]0, 1]) C E(C) = T*(R)

This project seeks to create a database of such Belyi pairs, their corresponding Dessins d"Enfant,
and their monodromy groups. For each positive integer NV, there are only finitely many toroidal
Belyi pairs ( E, 8) with deg 5 = N. Using Hurwitz Genus formula, we can begin this database by
considering all possible degree sequences T on the ramification indices as multisets on three
partitions of V. For each degree sequence, we compute all possible monodromy groups & = im

[ (BYC) — {0,1, 00}) — S| they are the “Galois closure™ of the group of automorphisms of the
graph. Finally, for each possible monodromy group, we compute explicit curve

E:y* = + Ar + B. We will discuss some of the challenges of determining the structure of these
groups, and present visualizations of group action on the torus.

This work is a part of PRiME (Purdue Research in Mathematics Experience) with Gabriel Ngwe,
Caitlin Leinkaemper, Dionel Jaime, Ivan Gonzalez, and Baiming Qiao with assistance by Mark
Pengitore.

Johnny Guzman (Brown University) Some Numerical Methods for Steady State Interface
Problems

We discuss several numerical methods for simple interface problems. We show the basic principles
in deriving finite element methods with high accuracy and that are stable with respect to physical
constants. Numerical experiments are provided illustrating the effectiveness of the numerical
methods.






