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1. Departmental purpose and relationship to the University mission (refer to instructions in the WSU
Program Review document for more information on completing this section).

University Mission:

The mission of Wichita State University is to be an essential educational, cultural, and economic driver for Kansas
and the greater public good.

b. Program Mission (if more than one program, list each mission}:

The mission of the undergraduate program in Mathematics and Statistics is to provide a broadly based
program in undergraduate level mathematics and statistics which will prepare students for either
graduate study in mathematics and statistics or for mathematics-statistics related employment in
academic, industrial or governmental positions. The undergraduate program is committed to providing
the mathematical instruction needed by programs in business, education, engineering and health
professions, as well as in the liberal arts and sciences.

The mission of the undergraduate program in Physics is to provide a broadly based, flexible program in
undergraduate level physics which will prepare students for graduate study in physics or a related
discipline or for physics-related employment in academic, industrial, or governmental positions. The
undergraduate program is also committed to providing the physics instruction needed by programs in
other sciences, engineering, education, and health professions, as well as in the liberal arts.

The mission of the M.S. program in Mathematics is to provide a broadly based, flexible program in
graduate level mathematics and statistics which will prepare students for either doctoral study in
mathematics and statistics; or for mathematics-statistics related employment in academic, industrial or
governmental positions.

The mission of the M.S. program in Physics is to prepare students for doctoral work in physics or for STEM
retated jobs in research and industry. The MS degree program is flexible, allowing students to design their
studies to meet their educational or career goals. Students may combine the study of physics with

interest in such fields as astronomy, engineering, geology, computer science, mathematics and education.

The mission of the Ph.D. program in Applied Mathematics is to provide a high quality doctoral program in
applied mathematics that will prepare students to become research mathematicians in either academia,
business or industry.

The role of the program (s) and relationship to the University mission: Explain in 1-2 concise paragraphs.

Our department supports the university's educational commitment to the state and community by
providing instruction in mathematics and statistics at all levels from pre-college mathematics through
doctoral study. The need for mathematics permeates the modern technological world and workplace.
Because the extent of mathematical training and expertise required varies considerably according to
profession, the department provides instruction for students with a wide variety of goals and at all levels
from the baccalaureate to the doctoral.
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Physics is the root of all sciences and engineering. Without a broad educational base in Physics programs
in other sciences and in engineering would not have the solid foundation they need, nor would local
industry be provided with the leadership necessary in diverse groups of scientists and engineers,

Both baccalaureate programs and the Master’s program are broadly based programs designed to prepare
students for - employment in any of a wide variety of mathematics, statistics and physics based careers in
science, industry and government, as well as other careers in which logical problem solving skilis and
precise thinking are valuable; teaching careers at the middle school, high school, junior college or college
level; further study in mathematics, statistics or physics at a more advanced level.

Wichita State University is committed to providing comprehensive educational opportunities in an urban
setting. Through teaching, scholarship and public service the University seeks to equip both students and
the larger community with the educational and cultural tools they need to thrive in a complex world, and
to achieve both individual responsibility in their own lives and effective citizenship in the local, national
and global community.

The Ph.D. program in applied mathematics was developed specifically to support the state's growing
technology-dependent industries. It contributes to and will continue to contribute to the economic
development of the state, and the Wichita metropolitan area in particular. The Ph.D. program aims
directly at building and upgrading the mathematical resources needed to sustain the technological base of
the state. It is designed to provide substantive expertise in areas that are vital to industry in order to
promote effective competition in commercial, governmental and international markets.

The graduate faculty in the department contributes significantly to the university’s research mission. As
reported in ScienceWatch.com on May 31, 2009, WSU ranks in the top 5 universities nationwide in the
contribution of mathematics toward the university’s total research productivity. Effective classroom
teaching and continuing research activity by the faculty are equally important for the well-being and
vitality of the programs offered by the department. Through their professional expertise, members of the
faculty also provide service to the academic community as well as the industrial and commercial
communities within the state.

d. Has the mission of the Program (s) changed since last review? Yes XNo

e. Provide an overall description of your program (s) including a list of the measurable goals and objectives of
the program (s) (both programmatic and learner centered). Have they changed since the last review?

Yes X No

The objectives of the undergraduate program in Mathematics and Statistics are:

* to provide students with a solid foundation in the major areas of mathematics and statistics and
an understanding of the role of mathematics and statistics in applications;

* to prepare its graduates for either graduate study in mathematics and statistics, or for careers in
teaching at the high school level or in any of a wide variety of mathematics and statistics based
careers in science, industry and government, as well as other careersin which logical problem
solving skills and precise thinking are valuable.

The objectives of the undergraduate program in Physics are:



* to provide a broadly based, flexible program in undergraduate level physics;

@ * to prepare its graduates for graduate study in physics or a related discipline or for physics-related
employment in academic, industrial, or governmental positions.

The objectives of the MS program in Mathematics are:
¢ to provide students with a program of study in which they build on the knowledge acquired in an
undergraduate program in mathematics and statistics by taking more advanced course work (and
optionally thesis work) in certain areas of mathematics and/or statistics;
® to prepare its graduates for either further study in mathematics and statistics at the PhD level, a
career in teaching at the high school or junior college level, a career in science, industry or
government that requires graduate level training in mathematics or statistics.

The objectives of the MS program in Physics is:
¢ To provide students with a program of study in which they build on the knowledge acquired in an
undergraduate program in physics by taking more advanced course work and gain practical
research experience in the theory of physics and related experimental techniques.

The objectives of the PhD program in Applied Mathematics are:

* to enable students to reach the forefront of knowledge in some area of applied mathematics and
to expand knowledge in this area through original research while also acquiring a broad grasp of
the current state of the field;

o * to prepare its graduates for either an academic career in teaching at the college or university level
or a non-academic research career as an applied mathematician, statistician or scientist.

For each program, the first of the above stated goals is assessed in terms of specific learning outcomes in
Section 3¢ of this Self-Study. A summary analysis of the results of these assessment activities is that all
targets were met in at least two of the three years, and most in every year.

The Physics program has been growing steadily since 2008, has doubled over the three years of this study,
and now attracts 12-15 new majors per year. We actively recruit new majors from area high schools and
community colleges, and have instituted a new joint double major across colleges with the Engineering
College which is very successful. During this review period the physics group has resumed teaching all of
the first year calculus-based physics courses for engineering students. This transition was done smoothly,
but may require additional instructional and lab support as enrollments grow.

The Physics MS program was restarted beginning in Fall 2016 with 6 enrolled students. In Spring 2018 the
program has grown to 11 enrolled students and it is anticipated that it will continue to slow grow over the
next several years. The program is anticipating producing 3 graduates from the program in
Spring/Summer 2018. One of these students was accepted into the PhD Physics program at the lllinois
Institute of Technology and a second plans to continue at Wichita State in our Applied Mathematics PHD

0 physics track. We are actively recruiting and have had success in attracting international, domestic and
local Wichita talent to the program. During this review period the program has just started but appears to
be moving in a very positive direction. Additional research and faculty support may be needed in the near
future in order to continue the growth of the program.



2, Describe the quality of the program as assessed by the strengths, productivity, and qualifications of
the faculty in terms of SCH, majors, graduates and scholarly productivity (refer to instru ctions in the
WSU Program Review document for more information on completing this section). Comnplete a
separate table for each program if appropriate.

Complete the table below and utilize data tables 1-7 provided by the Office of Planning Analysis (covering
SCH by FY and fall census day, instructional faculty; instructional FTE employed; program majors; and

degree production).

Scholarly Number Number Number Performances | Numberof | Creative No, No. No. $ Grant
Productivity Work Grants Value

Journal Presentations | Conference Exhibits Books | Book Awarded

Articles Proceedings Chaps. | or

Submitted
Ref Non- Ref Non- Ref Non- . e L Juried shes Juried | Non-
Ret Ref Ref luried

Year1 2015 | 22 14 5 7 $159,303
Year2 2016 | 24 15 4 9 $340,915
Year3 2017 | 18 19 S 7 $241,800

* Winning by competitive audition. **Professional attainment (e.g., commercial recording). ***Principal role in a performance. ****Commissioned or
included in a collection.

Provide a brief assessment of the quality of the faculty/staff using the data from the table above and tables 1-
7 from the Office of Planning Analysis as well as any additional relevant data. Programs should comment on
details in regard to productivity of the faculty (i.e., some departments may have a few faculty producing the
majority of the scholarship}, efforts to recruit/retain faculty, departmental succession plans, course evaluation
data, etc.

Provide assessment here:

In the Fall 2017 the MSP department had 24 tenure eligible faculty. All of them hold a Ph.D. and have
graduate faculty status. All of our graduate courses are taught by full-time, tenure-track faculty.

The strengths of the graduate faculty consist of (i) research concentrations in areas related to the Ph.D.
program in Applied Mathematics, (ii) recognized expertise in research and (iii) graduate instruction,
training and mentorship.

(i} Faculty research areas include Analysis (partial differential equations, several complex variables, and
calculus of variations), Differential Geometry and Mathematical Physics (pseudo-Riemannian
manifolds, geometric flows, smooth topology), Numerical Analysis (numerical conformal mapping,
computational fluid dynamics), Combinatorics and Statistics (spatio-temporal statistics, statistical
computing, experimental design, mathematical statistics, and statistical procedures under
constraints). Research interests such as inverse problems, integral geometry, free boundary




problems, partial differential equations, probability and statistics overlap specific areas of Applied

Mathematics with applications to the following areas:

1} Tomography and Integral Geometry. Applications to geophysics and medicine (three dimensional
pictures of internal organs of a human body by CAT and MR scans).

2) Determining obstacles and boundary conditions from scattering type data (in particular looking
for size and location of cracks, say, in aging aircraft).

3) Fluid mechanics. Discovery of different physical phenomena {vorticity and turbulence, for
example) through the use of the appropriate mathematical models.

4) Numerical Analysis. Solving of applied problems in various areas, such as fluid dynamics or
mathematical physics, by using high speed computers.

5) Carleman estimates and uniqueness and stability of the continuation for partial differential
equations and related numerical algorithms (for example, determination of vibrations of surfaces
from remote acoustical measurements).

6) Survival Analysis.

7) High energy physics, astrophysics, quantum information, and materials science.

8) Smooth Geometry and Topology (for example, investigating the Hopf Conjecture, Morse functions
surgery on manifolds).

Our concentrations in partial differential equations (9 graduate faculty), geometry and topology (6
graduate faculty) and probability and statistics (4 graduate faculty) together with faculty research in
several complex variables (3 graduate faculty) and numerical analysis (3 graduate faculty) allow our
graduate students to obtain multiple perspectives of major areas of applied mathematics and
statistics and to learn a large variety of complementary mathematical, computational and statistical
techniques which will assist them in their careers.

{ii} Faculty research expertise is illustrated in many different ways:
In 2006, Victor Isakov was awarded the rank of Distinguished Professor of Mathematics. It was the
first time in the (more than 100 years of} history of our department that our faculty member received
such an award. We believe that this award, as well as many awards and recognitions our faculty have
received year-after-year in the past 10-15 years, speaks to the quality of fundamental and applied
research our department is involved in. Alan Elcrat (2000} and Victor Isakov {2001) won the WSU
Excellence in Research Award. Chunsheng Ma (2005) and Christian Wolf (2007) won the WSU Young
Faculty Scholar Award.

Over the past three years two faculty has been promoted to Associate Professor.

External experts have written about Mathematics & Statistics & Physics faculty in different contexts. One
remark is in order. Starting 2010 we introduced the blind external evaluation for faculty applying for
tenure and/or promotion. Due to confidentiality concerns we cannot exhibit these highly positive
evaluation letters here. The same is true for other review letters talking of the research accomplishments
of our faculty. So, we decided to include in Attachment #2 some of the previous (in years 2000-2010)
letters characterizing the work of our existing faculty. So, a sample of letters from faculty at the
University of Washington, University of lilinois, Oxford University, Stanford University, Rutgers University,
and one Review for the Kansas NSF EPSCoR Award, and are included in Attachment #2,
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Mathematics, Statistics, and Physics faculty serve on editorial boards of academic research journals. Since
the Ph.D. program in Applied Mathematics was initiated in 1985, faculty have received grants from well-
known and highly competitive federal, state and local agencies such as the National Science Foundation,
Department of Defense, Department of Energy, Air Force, Federal Aviation Administration, National
Research Council, National Geospatial-Intelligence Agency, and The Kansas Health Foundation,

Mathematics & Statistics faculty have given invited addresses at conferences and institutions throughout
the world,

3. Academic Program: Analyze the quality of the program as assessed by its curriculum and impact on
students. Complete this section for each program (if more than one). Attach updated program
assessment plan (s} as an appendix (refer to instructions in the WSU Program Review document for
more information).

. For undergraduate programs, compare ACT scores of the majors with the University as a whole.

The mean ACT scores for students in Mathematics and Statistics and for students in Physics are significantly
higher than the mean ACT scores for students in all university undergraduate programs. Undergraduate
students in MSP programs are well prepared for success.

For graduate programs, compare graduate GPAs of the majors with University graduate GPAs.

The mean application GPA of graduate students admitted to MSP graduate programs, 3.63, exceeds the mean
GPA of all admitted graduate students, 3.5. Graduate students entering a MSP graduate program are well
prepared for graduate studies. The mean GPA of students admitted to the PhD program in Applied
Mathematics (FY2015: 3.67; FY2016: 3.89; FY2017: 3.6} exceeded those for the college and university in
FY2016; the mean GPA scores of students admitted to LAS PhD programs were FY2015: 3.74; FY2016: 3.67;
FY2017: 3.67 and the mean GPA scores of students admitted to WSU PhD programs were FY2014: 3.69;
FY2016: 3.65; FY2017: 3.70.

Identify the principal learning outcomes (i.e., what skills does your Program expect students to graduate with).
Provide aggregate data on how students are meeting those outcomes. Data should relate to the goals and
objectives of the program as listed in 1e. Provide an analysis and evaluation of the data by learner outcome
with proposed actions based on the results.

In the following table provide program level information. You may add an appendix to provide more
explanation/details. Definitions:

Learning Qutcomes: Learning outcomes are statements that describe what students are expected to know
and be able to do by the time of graduation. These relate to the skills, knowledge, and behaviors that
students acquire in their matriculation through the program (e.g., graduates will demonstrate advanced
writing ability).

Assessment Tool: One or more tools to identify, collect, and prepare data to evaluate the achievement of
learning outcomes (e.g., a writing project evaluated by a rubric).




Criterion/Target: Percentage of program students expected to achieve the desired outcome for
demonstrating program effectiveness (e.g., 90% of the students wil demonstrate satisfactory performance on
a writing project).
Result: Actual achievement on each learning outcome measurement (e.g., 95%).
Analysis: Determines the extent to which learning outcomes are being achieved and leads to decisions and
actions to improve the program. The analysis and evaluation should align with specific learning outcome and
consider whether the measurement and/or criteria/target remain a valid indicator of the learning outcome as
well as whether the tearning outcomes need to be revised.

BS Mathematics

Learning Assessment Tool (e.g., Target/Criteria Results Analysis
Outcomes portfolios, rubrics, exam) (desired program
{most program Level
will have achievement)
multiple
outcomes)
Students Assessment score {on a scale 70% of majors FY15: 28,22,79% Target metin all 3
should be able | of 1to 5) assigned by the who take Math FY16: 28,26,93% years:
to instructor of Math 415. For 415 have the FY17: 27,23,85% FY15: 79%
communicate each year two numbers and assessment score FY16: 93%
mathematical | one percentage are recorded: | of 3 or greater Consultant’s rating | FY17: 85%
concepts in # majors enrolled A, A, A(2015)
writing. # with grades>=3 Consultant’s

% of majors with grades >=3. rating B or higher

Consultant report: Every 4

year
Student should | Assessment score (on a scale 70% of majors FY15:17,13,76% Target met in all 3
demonstrate a | of 1 to 5) assigned by the who take Math FY16: 21,19,91% years:
good instructor of Math 547, For 547 have the FY17: 14,12,86% FY15: 76%
understanding | each year two numbers and assessment score FY16:91%
of one percentage are recorded: | of 3 or greater Consultant’s rating | FY17: 86%

mathematical
reasoning at

# majors enrolled
# with grades>=3

Consultant’s

A, A, A (2015)

the level of % of majors with grades >=3, rating B or higher

Advanced Consultant report: Every 4 on three areas

Calculus. year

Students Assessment score (on a scale 70% of majors FY15: 18,17,94% Target metin all 3
should have an | of 1 to 5) assigned by the who take Math FY16:12,9,75% years:

adequate instructor of Math 555, For 555 have the FY17:14,14,100% | FY15: 94%
understanding | each year two numbers and assessment score FY16: 75%

of one percentage are recorded: | of 3 or greater Consultant’s rating | FY17: 100%
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mathematical # majors enrolled A, A, A (2014)
applicationsin | # with grades>=3 Consultant’s
physical % of majors with grades >=3. rating B or higher
sciences. Consultant report: Every 4 on three areas
year
Students Assessment score (on a scale 70% of majors FY15:11,10,91% Target metinall 3
should have an | of 1 to 5) assigned by the who take Math FY16:17,13,77% years:
adequate instructor of Math 551. For 551 have the FY17:13,12,92% FY15:91%
understanding | each year two numbers and assessment score FY16:77%
of numerical one percentage are recorded: | of 3 or greater Consultant’s rating | FY17: 92%
methods in # majors enrolled A, A, A(2017)
mathematical | # with grades>=3 Consultant’s
computations. | % of majors with grades >=3. rating B or higher
Consultant report: Every 4 on three areas
year
Students Assessment score (on a scale 70% of majors FY15:9,7,78% Target met in
should havean | of 1to5) assigned by the who take Stat 571 | FY16: Not offered | FY15 and FY17:
adequate instructor of Stat 571. For each | have the FY17: 15,13,87% FY15:78%
understanding | year two numbers and one assessment score FY16:NA
of diverse percentage are recorded: of 3 or greater Consultant’s rating | FY17: 87%
statistical # majors enrolled A, A, A (2016)
techniques. # with grades>=3 Consultant’s
% of majors with grades >=3. rating B or higher
Consultant report: Every 4 on three areas
year
BS Physics
Learning Outcomes Assessment Tool Target/Criteria Results Analysis
{most programs will (e.g., portfolios, (desired program
have multiple rubrics, level achievement)
outcomes) exams)

Students acquire
proficiency in physics

GRE Exam in Physics
taken by all Physics
majors —OR -
Acceptance into a
graduate program in
Physics

Meet target: >50th
percentile

Exceed

target: >70th
percentile or
accepted into
graduate program
in physics

FY15-17: not all GRE

exam scores have been

reported. Of those
reported

1 meets target

1 exceeds target

Met the goal of
the maintaining
a 50% or higher
rate of meeting
expectations (5
of 10).

Remark: Of the five students who did not report Physics GRE scores or get accepted into physics graduate programs some
started graduate studies in other fields such as mathematics and some pursued careers outside academia.
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MS Mathematics

Learning Outcomes | Assessment Tool Target/Criteria Results Amnalysis

{most programs will | {e.g., portfolios, (desired program

have multiple rubrics, exams) level achievement)

outcomes)

Students should Grade Point Average. | 90% of students FY15: 16, 16, 12, 2, Target met in

acquire knowledge of | For each year 4 enrolled in program | FY16: 21, 20, 12, 4 each of last

mathematical and numbers are have gpa>=3.0; FY17:17,16,12,1 three years.

statistical theory and | recorded: gpa>=3.5and >=3.9

methods.taught in at | total # students indicate grade FY15: 3+100%

least 8 graduate enrolled distribution. FY16: 3+95%

courses at 700+ level | Number with FY17: 3+94%
gpa>=3.0;

gpa>=3.5; gpa>=3.9

Students should

Oral Comprehensive

Two percentages

FY15:3+:100%, 5:20%

Target met in

master, in depth, 3 Exam. are given: FY16:3+:100%, 5:9% each of last

areas in mathematics | At least three scores of 3 or FY17:3+:100%, 5:50% three years,

and/or statistics examiners rate above; scores of 5.

chosen by the student’s Target: 3+: 95% FY15:3+:100%

students. performance on these FY16:3+:100%
three areas on a scale FY17:3+:100%
of 1te 5 (high)

Students are able to | Comprehensive Exam. | Two percentages F¥15:3+:100%,5:20% Target metin

communicate
mathematical
concepts effectively
and accurately in
writing.

Three examiners rate
student’s written
work on a scale of 1 to
5 (high)

are given:

scores of 3 or
above; scores of 5.
Target: 3+: 95%

FY¥16:3+:100%,5:9%
FY17:3+:100%,5:50%

each of last
three years.

FY15:3+:100%
FY16:3+:100%
FY17:3+:100%

Students are able to | Comprehensive Exam. | Two percentages FY15:3+:100%,5:20% Target met in

orally communicate | Three examiners rate | are given: FY16:3+:100%,5:9% each of last

mathematical student’s on a scale of | scores of 3 or FY17:3+:100%,5:50% three years.

concepts.effectively | 1to 5 (high) above; scores of 5.

and accurately. Target: 3+: 95% FY15:3+:100%
FY16:3+:100%
FY17:3+:100%

MS Physics

Learning Assessment Tool Target/Criteria Results Analysis

Outcomes (most {e.g., portfolios, (desired program

programs will rubrics, exams) level

have multiple achievement)

outcomes)

Students should Grade Point Average. 90% of students FY17:5,4,3,1 Within
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acquire knowledge
of physics theory
and experimental
methods taught in
at least 8 graduate
courses at 700+
level

For each year 4

numbers are recorded:

total # students
enrolled

Number with
gpa>=3.0;
gpa>=3.5; gpa>=3.9

enrolled in program
have gpa>=3.0;
gpa>=3.5

and >=3.9 indicate
grade distribution.

(First Physics MS
students enrolled in
Fall 16)

acceptabie
range given
initial class size.
FY17: 3+80%

Students should
choose and
demonstrate
mastery of subfield
physics.

Oral Comprehensive
Exam.

At least three
examiners rate
student’s performance
on these three areas
onascaleoflito5

(high)

Two percentages
are given:

scores of 3 or
above; scores of 5.
Target: 3+: 95%

Students are able
to communicate
physics concepts
effectively and
accurately in
writing.

Comprehensive Exam.
Three examiners rate
student’s written work
onascaleof1to5
(high)

Two percentages
are given:

scores of 3 or
above; scores of 5.
Target: 3+: 95%+

Students are able
to orally
communicate
physics concepts.
Effectively and
accurately.

Comprehensive Exam.
Three examiners rate
student’s on a scale of
1 to 5 (high)

Two percentages
are given:

scores of 3 or
above; scores of 5.
Target: 3+: 95%+

The first 2 physics MS stud ents are
scheduled to complete final
comprehensive exams (defensed thesis)
in Spring ‘18 with a third anticipated in

Summer ‘18.
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PhD Applied Mathematics
Learning Outcomes | Assessment Tool Target/Criteria Results Analysis
(most programs will | {e.g., portfolios, (desired program level
have multiple rubrics, exams) achievement)
outcomes)
Mastery of core Qualifying Exam: Each | 80% of scores are 3or | FY15, FY16 and FY17 Target exceeded;
subjects examiner rates each higher. 83% of scores are 3 or 83% rate
student on a scale of 1 higher
to 5 {high) on each
subject.
Mastery of research | Preliminary Exam: 90% of scores are 3or | FY15, FY16 and FY17 Three year rate,
specialization area Each examiner rates higher. 100% of scores are 3 or | 100%, exceeds
each studentona higher target
scale of 1 to 5 (high)
Acquire knowledge | Progress in Program 75% of students who Beginning with FY15, 13 | Three year rate,
in a research area pass Qualifying Exam of 15 students finished 87%, exceeds
and engage in should finish the PhD within 6 years target
current research dissertation within 6 of passing Qualifying
years Exam
Student should be Preliminary and Final | 90% of scoresare 3or | FY15, FY16 and FY17 Three year rate,
able to orally Exam: Each examiner | higher. 100% of scores are 3 or | 100%, exceeds
communicate rates each student on higher target
mathematical a scale of 1 to 5 (high)
concepts
Complete significant | Dissertation Defense: | 100% of scores are 3 or | FY15, FY16 and FY17 Three year rate,
publishable research | Each examiner rates higher. 100% of scores are 3 or | 100%, meets
each studenton a higher target
scale of 1 to 5 (high)
Complete significant | Post graduation 60% of doctoral 5/7 graduates from Three year rate,

publishable research

publication record

graduates should
publish the results of
dissertation within 4
years

FY15 to FY17 published
within 4 years

71%, exceeds
target
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d. Provide aggregate data on student majors satisfaction (e.g., exit surveys), capstone results, licensing or
certification examination results, employer surveys or other such data that indicate student satisfaction with
the program and whether students are learning the curriculum (for learner outcomes, data should relate to
the goals and objectives of the program as listed in 1e).

Evaluate table 10 from the Office of Planning and Analysis regarding student satisfaction data.

Student satisfaction with MSP undergraduate programs was generally higher than student satisfaction with
LAS or with WSU programs in general. Student satisfaction with MSP graduate programs was 100% every year
while student satisfaction with LAS and WSU graduate programs varied from 74% to 83%

Learner Outcomes (e.g., capstone, licensing/certification exam pass-rates) by year, for the last three years

Year | N | Name of Exam Program Result National Comparisonz
1 NA
2 NA
3 NA

e. Provide aggregate data on how the goals of the WSU General Education Program and KBOR 2020 Foundation
Skills are assessed in undergraduate programs (optional for graduate programs).

Cutcomes:

o Have acquired knowledge in the arts, humanities, and
natural and social sciences

o Think critically and independently

o Write and speak effectively

o Employ analytical reasoning and problem solving
techniques

Results

Majors

Non-Majors

Note: Not all programs evaluate every goal/skill. Programs may choose to use assessment rubrics for this purpose. Sample forms available at:
http://www.aacu.org/value/rubrics

f.

For programs/departments with concurrent enrollment courses {per KBOR policy), provide the assessment of
such courses over the last three years (disaggregated by each year) that assures grading standards {(e.g.,
papers, portfolios, quizzes, labs, etc.) course management, instructional delivery, and content meet or exceed

those in regular on-campus sections.

Provide information here:

We had concurrent enroliment in the three years under review: the last such enrollment was in the Spring
2014. There is no concurrent enrollment in 2015FY (per WSU Administration decision). In the Attachment
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#1e we have put the corresponding Assessment Plan. As one can see we are in full compliance with KBOR
policy.

Indicate whether the program is accredited by a specialty accrediting body including the next review date and
concerns from the last review.

Provide information here: Not accredited.

Provide the process the department uses to assure assignment of credit hours (per WSU policy 2.18) to all
courses has been reviewed over the last three years.

Provide information here:

The process the department has used to assign credit hours to every course that has been offered in the
past three years {either new offering or a previous course reviewed for any reason}) has been in full

compliance with WSU policy 2.18 (http://webs.wichita.edu/inaudit/ch2 18.htm). The procedure we have

followed is identical to the one described in item 3. of Policy 2.18.

Provide a brief assessment of the overall quality of the academic program using the data from 3a - 3f and
other information you may collect, including outstanding student work (e.g., outstanding scholarship,
inductions into honor organizations, publications, special awards, academic scholarships, student recruitment
and retention).

The academic programs for the MSP department are very strong. Students in these programs are well
prepared, as demonstrated by ACT scores and entering GPA scores. The assessment targets for the
undergraduate and graduate programs are met or exceeded for almost every Learning Outcome.
Enrollment in the PhD program is strong and about twenty (20) new graduates of the PhD program are
anticipated by July, 2020. Student satisfaction with the MSP programs is high, including 100% satisfaction
with the MSP graduate programs.

4. Analyze the student need and employer demand for the program. Complete for each program if

appropriate (refer to instructions in the WSU Program Review document for more information on
completing this section).

a.

Evaluate tables 11-15 from the Office of Planning Analysis for number of applicants, admits, and
enrollments and percent URM students by student level and degrees conferred.

For the BS {Math) program: Students are applying to the Math program (FY2015: 31; FY2016: 32; FY2017:
46), being admitted (FY2015: 30; FY2016: 32; FY2017: 46), and enrolling (FY2015: 16; FY2016: 10; FY2017:
16).

For the BS (Physics) program: Students are applying to the Physics program (FY2015: 37; FY2016: 28;
FY2017: 41, being admitted (FY2015: 36; FY2016: 27; FY2017: 40), and enrolling (FY2015: 19; FY2016: 14;
FY2017: 24) in sufficient numbers for the sustainability of the program.

For the MS program: Students are applying to the MSP graduate programs (FY2015: 41; FY2016: 29;
FY2017: 45), being admitted (FY2015: 29; FY2016: 21; FY2017: 35), and enrolling (FY2015: 21; FY2016: 12;
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FY2017: 20) in sufficient numbers for the sustainability of the programs. (The data in Table 11 is

not broken down by graduate program.) Enroliment in the MS program is appropriate (FY2015: 21;
FY2016: 12; FY2017: 20) and above the KBOR minimum of 20 in FY2015 and FY2017. Approximately 64%
of enrolled MS students are white non-hispanic (FY2015: 14/21; FY2016: 12/21; FY2017: 15/22), 11%
are foreign (2/21; 3/21; 4/22) and other groups include asian (3/21, 2/21, 1/22), hispanic (1/21; 0/21;
1/22) and black non-hispanic (1/21; 0/21; 1/22) according to Table 13; however, between 0% and 15.4%
of the MS graduates are under-represented minorities according to Table 14 (FY2015: 0%; FY2016: 15.4%;
FY2017: 0%). it would be desirable if the numbers of under-represented minorities in the MS program
increased; however, with essentially no funding at the department level for advertising and recruiting,
MSP is at the mercy of the college and university with respect to attractive under-represented minorities
to the MS program.

For the PhD program: Students are applying to the MSP graduate programs (FY2015: 41; FY2016: 29;
FY2017: 45), being admitted (FY2015: 29; FY2016: 21; FY2017: 35), and enrolling (FY2015: 21; FY2016: 12;
FY2017: 20) in sufficient numbers for the sustainability of the programs. (The data in Table 11 is not
broken down by graduate program.}. Approximately 17% of enrolled PhD students are white non-
hispanic (FY2015: 3/16; FY2016: 4/21; FY2017: 3/20), 54% are foreign (9/16; 11/21; 11/20), and other
groups include asian non-hispanic (3/16; 3/21; 3/20), hispanic (0/16; 2/21; 2/20) and black non-hispanic
(0/16; 0/21; 1/20) according to Table 13. There were no students in the PhD program who were
classified as american indian/alaskan native, hawaiian or multiple race. However these groups do not
seem to choose to enter PhD programs in MSP in large numbers; for example, according to the 2016
American Mathematical Society "Report on New Doctorial Recipients”, of 1921 PhDs in mathematics
granted in 2015-16, black non-hispanic students earned 3% (53) of these degrees, hispanic students
earned 5% (92) of these degrees, american indian/alaskan native students earned 0% (2) of these degrees
asian non-hispanic (domestic or foreign) students earned 41% (790) of these degrees and white non-
hispanic students earned 49% (942) of these degrees. It would be desirable if the numbers of under-
represented minorities in the PhD program increased; however, with essentially no funding at the
department level for advertising and recruiting, MSP is at the mercy of the college and university with
respect to attracting under-represented minorities to the PhD program.

b. Utilize the table below to provide data that demonstrates student need and demand for the program.

BS Math
Employment of Majors*
Average | Employ- Employment Employment: % | Employment: No. Projected growth from BLS** Current year only.
Salary ment % in the field | related to % outside the | pursuing
% In state the field field graduate
or
profes-
sional
educa-
tion
Year1l NA 100% 4
Year 2 $41,000 100% 0 v
Year3 | $37,000 | 100% 2 NA (Data for MS and PhD only)

* May not be collected every year

** Go to the U.S. Bureau of Labor Statistics Website: http://www.bls.gov/oco/ and view job outlook data and salary information (if the Program has
information available from professional associations or alumni surveys, enter that data)
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BS Physics
Employment of Majors*
Average | Employ- Employment | Employment: % | Employment: | No. Projected growth from BLS** Current year only.
Salary ment % in the field | related to % outside the | pursuing
% In state the field field graduate
or
profes-
sional
educa-
tion
Year1 NA 1
v
Year 2 NA 0
Year 3 NA 0 NA (Data for MS and PhD only)
* May not be collected every year
** Go to the U.S. Bureau of Labor Statistics Website: http://www.bls.gov/oco/ and view job outlook data and salary information (if the Program has

information available from professionat associations or alumni surveys, enter that data)

MS Math
Employment of Majors*
Average | Employ- Employment | Employment: % | Employment: | No. Projected growth from BLS** Current year only.
Salary ment % inthe field | related to % outside the | pursuing
% In state the field field graduate
or
profes-
sional
educa-
tion
Year1 $43,000 80% 100% 1
Year 2 $43,000 71% 100% 3 \/
Year 3 $43,000 | 60% 90% 10% 4 23% (salary $101,360}

* May not be collected every year

** Goto the U.S. Bureau of Labor Statistics Website: http://www.bls gov/ocof and view job outlook data and salary information (if the Program has

information available from professional associations or alumni surveys, enter that data)

MS Physics
Employment of Majors*
Average | Employ- Employment Employment: % | Employment: No. Projected growth from BLS** Current year only.
Salary ment % inthe field | related to % outside the | pursuing
% In state the field field graduate
or
profes-
sional
educa-
tion
Year1 NA %
Year 2 NA
Year 3 NA
* May not be collected every year
** Go to the U.S. Bureau of Labor Statistics Website: http://www.bls.gov/0co/ and view job outlook data and salary information (if the Program has

information available from professional associations or alumni surveys, enter that data)

PhD Math

[ Employment of Majors*

Il




18

Average | Employ- Employment | Employment: % | Employment: | No. Projected growth from BLS** Current year only.
Salary ment % inthefield | related to % outside the | pursuing
% In state the field field graduate
or
profes-
sional
educa-
tion
Year1 $50,000 | 33% 100% 0
Year 2 $63,000 | 50% 100% 0 u
Year 3 $45,000 | 0% 100% 0 23% (salary $101,360)

* May not be collected every year

** Go to the U.S. Bureau of Labor Statistics Website: http://www.bls gov/oco/ and view job outlock data and salary information (if the Program has

information available from professional associations or alumni surveys, enter that data)

Provide a brief assessment of student need and demand using the data from tables 11-15 from the Office of
Planning and Analysis and from the table above. include the most common types of positions, in terms of
employment graduates can expect to find.

Provide assessment here:

Since the 2015 review of the PhD program, seven (7) students have earned PhD degrees in Applied
Mathematics. Of these recent graduates, four have gone into academic careers and three have started non-
academic careers. Two of these graduates following academic careers are instructors in foreign nations and
the other two are instructors in the MSP program. Another two graduates of our PhD program started career
as data analysts: Patrick Rinker became a senior analyst in Capital One and Li Liang works as a Big Data analyst
in Beijing, China.

International students make up 50%-60% of our student population. It is noted that the vast majority of our
international graduates have obtained highly productive jobs in the U.S. and many are now U.S. citizens.

5.Analyze the service the Program provides to the discipline, other programs at the University, and
beyond. Complete for each program if appropriate {refer to instructions in the WSU Program Review
document for more information on completing this section).

Evaluate table 16 from the Office of Planning Analysis for SCH by student department affiliation on fall census
day.

In the Department of Mathematics, Statistics and Physics, most of our classes offered are services classes
to student in other majors and general educaticn fulfillment requirement classes. This causes a large
burden of introductory classes to be taught. Many of these classes are taught by short term lecturers
many of which are our MS and PhD students taking their first job, adjunct or guest professors and, where
possible graduate students. While all of the regular tenured and tenured-track faculty have active funded
research activities, the lecturers and adjuncts simply fulfill the teaching roll assigned to them. In many
cases this results in simply servicing the classes without any research funded accompanying activity, and
in some cases the use of these temporary lecturers and guest faculty results in less experienced
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instruction, especially for the evening classes. There are many ways to get around this problem with a
slight increase in funding that would provide a high payback to the University on the research funded
activities, that has been suggested in the past; we highly encourage the administration to sit down and
listen to these arguments again and study the funding enhancement return charts that it could possibly
provide in the long term. We have seen in the 5 year enrollment averages a 1.3% and 1.2% jumps in
Student Credit Hours for Mathematics, Statistics, and Physics classes from 2011-2015 to 2012-2016 and
2012-2016 to 2013-2017 academic years. With the continued enroliment of Freshmen at Wichita State
University projected to be 20% over the next four years this will certainly result in a continued growth of
Student Credit Hours for Mathematics and Physics; however, continued growth in class instruction by
simply hiring more graduate students or lectures without supporting an increase in tenure tracked faculty
will not be abte to satisfy this growth because the number of graduate students is limited by the research
active faculty, which continues to drop due to faculty departures, retirements and deaths that are not
being quickly replaced. This will result in a crisis of not being able to provide adequate instruction for the
growing Mathematics and Physics demand unless action is started this coming academic year to properly
address these faculty and lecturer needs.

a. Provide a brief assessment of the service the Program provides. Comment on percentage of SCH taken by
majors and non-majors, nature of Program in terms of the service it provides to other University programs,
faculty service to the institution, and beyond.

Provide assessment here;

As a consequence of the mission of our department, most of our SCH is produced by non-majors. This is
(especially in the graduate programs) dictated by very limited funds (stipends, assistantships, etc.) to
support our students.

The Department of Mathematics, Statistics, and Physics is larger in student credit hours production than
three WSU colleges {Education, Fine Arts, and Engineering). We however are the most inexpensive in
terms of the expenditure of university resources.

6. Report on the Program'’s goal (s) from the last review. List the goal (s), data that may have been
collected to support the goal, and the outcome. Complete for each program if appropriate (refer to
instructions in the WSU Program Review document for more information on completing this section).

(For Last 3 FYs}) Goal (s} Assessment Data Analyzed | Outcome

Review of Triggered | Recruit 3 new students each Data reported above for FY15:5; FY16: 4; FY17: 6

Programs; year FY15, FY16 and FY17.

Strategic Plan Maintain minimum of 10 ditto FY15: 20; FY16:23; FY17:26
students in program each year
Graduate a minimum of 2 ditto FY15: 2; FY16:2; FY17:3
students each year

The PhD program currently has 20 students working toward completion. Of these, we anticipate five (5)
graduates in SP18, one (1} in SU18, at least one in FL18 and at least six more by SP19. Between April 2018 and
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July 2020, we anticipate (20) students to earn PhD degrees in Applied Mathematics. Student demand for the
PhD program has increased recently and some students with strong academic records who previously would
have been admitted and supported may not be offered graduate assistant support in the future, This raises
some concerns about the number of PhD graduates after 2020; however, we gained strong new PhD students
in 2017-18, have highly talented applicants for FL18 and the only barrier to maintaining strong PhD classes in
the future is the level of GTA/GRA/GSA support from WSU.

7. Summary and Recommendations —I

a. Set forth a summary of the report including an overview evaluating the strengths and concerns. List
recommendations for improvement of each Program (for departments with multiple programs) that have
resulted from this report (relate recommendations back to information provided in any of the categories and
to the goals and objectives of the program as listed in 1e). Identify three year goal (s} for the Program to be
accomplished in time for the next review.

Provide assessment here;

In terms of credit hours production, our department is highly cost effective. We also are highly productive
in publishing papers in refereed journals, applying for grants, etc. To maintain our excellent reputation in
research, we need to return our faculty numbers to those in the previous decade. This preserves
programs and overall stability, departments usually replace personnel when departures or retirements
occur because it affords an opportunity to lower the average age of faculty in order to strengthen the
department for the future.

To continue the educational effectiveness in our graduate programs, we have to constantly keep
attracting talented students. At this time the stipends we have for our GTAs are not competitive with
those at peer institutions; a serious increase in funding of these stipends is necessary. As enrollment at
the university increases, we need to increase the number of graduate assistantships; for a research
university of our size, we have relatively few graduate assistants.

Enrollments in first year physics for scientists and engineers are steady with class sizes capped at 35
students to insure quality instruction. This situation has put increasing demands on instructional staff,
classroom space, labs, and student lab assistants. Requests to KBOR for labs fees are being considered.

To further increase efficiency and the productivity of our faculty and GTAs we need to continue being on
the forefront of the computer revolution which is rapidly changing the way we teach and do research. The
use of state-of-the-art technology already benefits us and our students tremendously. To continue
utilizing the currently available technology we need to be aware of the latest developments in educational
software. One critical need is more computer equipped classrooms. LAS provided us with one such facility
years ago. it is being constantly used and provides us with obvious opportunities for computer use in
teaching mathematics and statistics classes. However, it holds only 32 students at a time and at least one
more such classroom is needed. An even more severe need is the replacement, as soon as possible, of
our full-time UPS information systems manager, Tom Wallis, who passed away in spring 2018. We offer
over 100 math and stat courses and over 50 physics courses (including labs with computers) each
semester, in addition to individual reading, thesis, and dissertation courses. Our Fall 2017 enrollments
were 3979 students taking 13,837 credit hours. We use hundreds of electronic and computational devices
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requiring frequent software updates. Currently Tom Wallis's supervisor, Mark Arrasmith, is shouldering
most of the department's heavy computer and software maintenance responsibilities, but t his cannot
continue, since Arrasmith also teaches. This is an immediate and nonnegotiable need, if we are to
continue to operate and bring ever-more-sophisticated software and computing capabilities into the
classroom and meet the research needs of our faculty.

The three goals from our last review were 1) increase in faculty positions, Il increase in support of our
graduate programs, and Il) restart the Physics MS degree and outreach to the Innovation Campus. Goals |
and Il have been largely beyond our control. On Goal |, we have fallen farther short on goals having lost
more tenure-eligible faculty than we have been able to hire {see below). On Goal I, total GTA funding has
been cut, in spite of our arguments for an increase. On Goal )il the Physics MS was successfully restarted
in 2016 and will have its first graduates in May 2018. There have been several efforts to reach out to the
Innovation Campus after its start in 2017. These and related ideas along with plans to expand these
efforts will be outlined in the revised Goal Iit, below.

In light of the above chservations, we are setting the following goals for the next 3 years.
I. FACULTY POSITIONS.

We represent three major STEM disciplines. We are essentially three departments under one roof:
Statistics, Mathematics, and Physics. In terms of faculty structure we are stressed in all three
departments.

{a} Mathematics.

The number of tenure-eligible faculty in mathematics and statistics has decreased by 1/3 over the last few
years from an average of about 25 to 16; see the attached plot. Seven positions have been lost since
2014 without replacement due to budget shortages and other priorities. Of the 16 remaining faculty, 8
are 69 (soon to be 70) or over and several of those are in poor health. Two of the senior faculty have
missed 2 or more semesters each due to health problems in the Review period and one remains on FMLA.
Publication rates have decreased with the loss and aging of the faculty, as the plot in the Appendix shows.
The situation puts the undergraduate and especially the graduate programs in a very precarious situation.
The WSU administration has been repeatedly warned about this in annual reports and also in the last
Program review. Unfortunately, our needs have not been addressed. Two assistant professors were hired
for fall 2018 — one mathematician and one statistician. However, one senior faculty member (under 69)
retires in Spring 2018, so Math/Stat will only have increased to 17 faculty. Hiring at least 3 assistant
professors for 2019 and adding postdocs and replacing any retirements or other losses in the future
would be about the minimum needed to insure the stability of the department and carry out our research
mission and commitments as a major service department. While our strengths in analysis and core areas
of mathematics should be maintained by replacing retirements, the next 2 or 3 new hires will be in
applied and computational mathematics. Preferred areas may be targeted, but top candidates in
unanticipated fields will be seriously considered. The Alan Elcrat Professorship in Applied Mathematics
will be fully funded in 2019 and should be used to help hire new faculty. Most of the potential efforts
described below to increase enroliments and contribute to the Innovation Campus will be impossible
without more facuity.
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The losses we suffered not only hurt our graduate program, it also severely limited our abilities to apply
for outside grants. We have lost faculty in Analysis {e.g. fluid dynamics, inverse problems, numerical
analysis, partial differential equations), which was and is our strongest research concentration and the
principal area for which our research is known nationally; these areas attracted many of our graduate
students. This area was also our major contact with the engineering community and also our major source
for grant support. The main Fluid Dynamics people are gone. We have only two trained Numerical
Analysts, one of whom is very busy as Department chair, and numerical analysis is an important part of
our graduate education. We are also missing out on applying for the abundant grant possibilities in these
areas {in the past we received over a million dollars of grants by faculty in these areas).

(b) Statistics.

We hired an assistant professor of statistics for Fall 2018. We will then have 4 statisticians which will just
allow us to continue covering required statistics courses. Adding one more statistician would help insure
continuity in the event of loss of senior faculty. Also, statistics will be required for any future efforts at
WS3U in areas such as data analytics or biostatistics. We also need a professor to oversee the large number
of stat classes taken by students of various colleges (26 sections per year with 35 students in each; mostly
taught by Instructors, Lecturers, and GTAs).

{c) Physics.

Physics currently has 8 tenure-eligible faculty. Recruitment is ramping up in the restarted (in 2016) Physics
MS program, which will have its first 2 graduates in May 2018. The high energy group is strong and
productive, as described below. Other physics faculty are active in materials science, quantum computing,
and astrophysics, publishing and seeking external funding. Professor Elizabeth Behrman has an ongoing
coltaboration with Prof. James Steck in our Aerospace Dept on quantum neural networks and control and
they are very active in submitting grant proposals and guiding grad students. Prof. Hussein Hamdeh
maintains a very active publication output, in spite of less-than-adequate lab facilities. His area of
condensed matter physics provides the physics basis for much of materials science and would be the next
logical area to grow the physics group, if positions for them became available. WSU used to be strong in
this area {e.g. when Dist. Prof James Ho was here) and MS degrees in this field are in demand in industry.

ll. RECRUITMENT

Various efforts are planned to increase enrollments in all of our programs. This is a key goal of the
university as a whole. Prof. Catherine Searle, a geometer, has been very active in seeking ways to recruit
women and underrepresented minorities into our mathematics program. Our new mathematics hire, Dr.
Yueh-Ju Lin, is a woman geometer. The geometry group will then include three women professors: Prof.
Jeffres, Lin, and Searle. We hope to add other faculty from underrepresented minorities in other research
areas, if we are able to hire in the future. We have met recently with Kaye Morgan-Monk, who has a great
deal of experience with attracting students in the local community into STEM. We are also connecting
with national organizations concerned with these issues. Efforts are planned to recruit locally from the
nearby African-American and Latino neighborhoods into (first) our undergraduate program. In recent
years, several of our graduate students are local students who have come through our undergraduate
programs. We will also continue to recruit nationally and internationally into our graduate programs.
However, decreases in GTA funding have caused us to occasionally loose or not be able to offer support
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to strong applicants. Our Math Circle has attracted middle school students with an interest in
mathematics to campus for activities in mathematical games, programming, and presentations by our
faculty.

The new Physics MS will provide increased opportunities for students in STEM fields. A physics option was
introduced into the Applied Mathematics PhD program in 2012, in addition to the existing mathematics
and statistics options. The Physics MS will potentially feed into this new option, providing even more
possibilities for students and increasing chances for physics faculty to bring in external funding, as they
did previously when their MS program was active.

Growing our Math and Statistics MS programs will also be a goal. Often strong undergraduates wish to
continue with us for more advanced training. It is hoped that future efforts below in areas such as data
analytics and computational and mathematical modeling will attract students at the graduate and
undergraduate levels to our programs to learn the foundations of computational, statistical, and applied
techniques increasingly in demand by business and industry.

Il. OUTREACH TO THE INNOVATION CAMPUS, EXTERNAL FUNDING, AND INTERDISCIPLINARY EFFORTS

The Math/Stat/Physics Department will explore the possibilities of joint work across a broad spectrum of
applied science, technology, and engineering, as the Innovation Campus unfolds. Since the start of the
Applied Mathematics PhD program in the 1980s there have been a number of collaborative efforts
involving our research faculty and PhD students. Joint projects have been undertaken in fluid dynamics,
computational mechanics for the crash sled, scientific computing, inverse problems in cabin acoustics for
business jets, computational electro-magnetics for lightening strike research, and statistical analysis.
External funding supporting these projects has come from the NSF and NSF EPSCoR, the FAA, the Air Force
Office of Scientific Research, and Admark grants. At least two former PhD students {Clarkson, Harder) and
one faculty member (Hrycak) have been on the staff of NIAR. We anticipate involvement in more joint
projects in the future, in areas related to the proposed WSU research clusters. Rebuilding our research
faculty to former levels will enhance such opportunities greatly. There are a number of areas where
mathematics could contribute. Acoustic properties of certain materials is one example of interest to some
of our engineers. Optimization and control methods are in frequent use in engineering and business.
Techniques in geometry and numerics are needed by companies like Dassault specializing in computer
assisted design software.

There have been several efforts to reach out to the Innovation Campus after its start in 2017, inctuding
meetings with technical leadership at Airbus, discussions with technical staff at Dassault about joint
projects with students, a meeting with Andy Schlapp to try to understand how we might fit in with the
Kansas regional industry clusters (BREGSCK)}, various individual faculty interactions with Engineering and
NIAR, participation in plans for cluster hires in data analytic and materials. However, few of these efforts
has paid off significantly yet or even met with much response from the WSU administration.

Some efforts on environmental issues are starting to be taken more seriously on campus. Prof, Holger
Meyer has been particularly active in promoting teaching and research (with Prof. Solomey) on clean
energy and environmental issues, including cross-listing of ME Depts sustainability course with Physics.
Prof. DeLillo has taught Math 657 Optimization for EE grad students doing research on the smart grid.
Many other informal discussions have taken place and Prof. Meyer has recently been involved, with
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members of the Faculty Senate and others, in a proposal to form a President's Innovation Advisory
Council to address issues of innovation and sustainability.

If productive relations can be formed with industry on campus, we hope to establish a math modeling
clinic where student teams from math and other majors, guided by faculty and industry rep resentatives,
could address problems posed by industry in a workshop setting. The applied math socities have been
sponsoring such workshops for decades now.

A certificate in data analytics will be developed within the department. Profs. Muether and Figy have
already been involved in the planning of a cluster hire in this area. Their experience with the very large
data sets from high energy physics could provide a solid training ground. Hiring a math postdoc in this
area and pitching some of our computational, statistics, and modeling or special topics courses toward
data analysis could provide the basis for such a certificate. Many jobs for our students are predicted in
data science.

Although the restart of the Physics MS is being formulated to work with existing resources and staff, one
part of the plan is to explore possibilities for joint hires with Engineering or other science departments in
areas of mutual interest. For instance, materials science is an active area in both the physics group and
Mechanical Engineering and a joint hire could share research labs and teaching duties. Other areas of
cooperation include or have included chemicat physics, quantum information, improvement of WSU high
performance computational facilities, and development of space satellites for solar physics observations.
Prof. Solomey has had success recently in securing NASA funds for his idea to design neutrino detector for
solar orbit. There is also interest in Engineering, Human factors, and NIAR and, among young students, in
various aspects of space flight which is worth investigating.

Significant progress on any of the ideas above will be difficult without more research faculty.
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UNDERGRADUATE ASSESSMENT PLAN
Mathematics and Statistics (BS)

Department: Mathematics, Statistics, Physics

Program: Mathematics and Statistics (BS)

Contact Person: Ziqi Sun, ext 3964, zigi.sun@wichita.edu
Date of revision: April 30, 2016

I. Program Mission

The mission of the undergraduate program in Mathematics and Statistics is to provide a broadly
based program in undergraduate level mathematics and statistics which will prepare students
either for graduate study in mathematics and statistics; or for mathematics-statistics related
employment in academic, industrial or governmental positions.

II. Program Goals

1. To provide students with a broadly based program of study in which they acquire
knowledge of mathematics and statistics in the undergraduate level.

2. To prepare students for
¢ graduate study in mathematics or statistics.
e graduate study in engineering or other physical sciences.
e acareer in teaching at middle or high schools.
® acareer in business or industry.

II1. Learner Qutcomes

1. Students should be able to communicate mathematical concepts in writing.

2. Student should demonstrate a good understanding of mathematical reasoning at the level
of Advanced Calculus.

3. Students should have an adequate understanding of mathematical applications in physical
sciences.

4. Students should have an adequate understanding of numerical methods in mathematical
computations,

5. Students should have an adequate understanding of diverse statistical techniques.

IV. Assessment of Learner Qutcomes

Each learner outcome listed above is associated with an assessment course listed in the following
table.

Learner Outcome Assessment Course
Learner Outcome 1 | Math 415, Introduction of Advanced Mathematics




Learner Outcome 2 | Math 547, Advanced Calculus I

Learner Outcome 3 | Math 555, Differential Equations I

Learner Qutcome 4 | Math 551, Numerical Methods

Learner Qutcome 5 | Stat 571, Statistical Methods |

The assessment of each learner outcome is conducted through the corresponding assessment
course in the following procedure. The same procedure applies to all the learner outcomes.

1.

The student’s knowledge of certain topics will be used in assessing the learner outcome
1-5 through the assessment courses,

The department will maintain a list of problems which are representative of
problems/questions that the instructors of assessment courses should include on tests,
quizzes, and/or the final exam during the semester in order to assess the student’s
knowledge of these topics.

The instructors will keep data on the performance of each math majors on those problems
being used for assessment purposes.

At the end of the semester, the instructors will evaluate each math major’s performance
in each of the topics covered in the assessment courses. Base on student’s performance
on the assessment problems, the instructors will assign, for each math major enrolled, a
numerical score (1-5, with 5= excellent, 4=good, 3=satisfactory, 2=less than satisfactory,
and 1=poor) on each topic covered, and then calculate the average score of these assigned
scores, which is considered as his/her assessment score for the assessment course.

The instructors will report the scores on report forms. The instructors will then return the
forms to the departmental assessment committee. The forms will be kept on file for five
years.

For each fiscal year and for each learner outcome, the assessment committee will
calculate the percentage of math majors whose assessment score is 3 or greater.

V. Assessment Target

For each fiscal year and for each learner outcome, 70% of the math majors who take the
assessment course have an assessment score of 3 or greater.

In case where the above target is not satisfied for a particular learner outcome in two consecutive
years, the assessment committee will have a special meeting with the instructors of the
assessment course and the course committee to discuss plans to improve the teaching outcome.
The assessment reports from the external consultants (see below) will also be used to in the
possible revision the course plan.

27



28

VI. Assessment by External Consultants

In addition to the above assessment process, we hire external consultants from prestigious
universities outside Kansas to assess assessment courses (one or two each year).

At the end of each semester, the department will collect from each instructor of each assessment
course the following materials:

e The syllabus.

e Copies of the tests given.

¢ Copies of representative graded examples of student work on each test.

» The graded Final Comprehensive Examinations for all students.
This material will constitute the basic file of information on the assessment course.

This file will be reviewed annually in a form which maintains student anonymity by an external
consultant, who will visit the department for a period of two days to examine the file and form a
complete and first-hand impression of the program being assessed. This consultant will evaluate
the program and mail a brief written report to the department.

VII. Feedback Loop Used by the Faculty

The department has an Undergraduate Assessment Committee composed of three faculty
members appointed by the department chairperson. Each year, the committee meets to review
assessment result as well as the consultant’s report on the assessment courses. An assessment
report will be generated and submitted to the chairperson. The assessment committee will, based
on the comments from the external consultant, recommend revisions on the course design for the
assessment courses assessed by the consultant.
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Learning
Outcomes (most
program will have
multiple
outcomes)

Assessment Tool
(e.g., portfolios,

rubrics, exam)

Target/Criteria
{desired
program Level
achievement)

Results

Analysis

Students should be
able to communicate
mathematical
concepts in writing.

Assessment score

assigned by the

instructor of Math
415 that is based

on student’s
performance on
assessment
problems

70% of majors
who take Math
415 have the
assessment
score of 3 or
greater

Student should
demonstrate a good
understanding of
mathematical
reasoning at the
level of Advanced
Calculus.

Assessment score

assigned by the

instructor of Math
547 that is based

on student’s
performance on
assessment
problems

70% of majors
who take Math
547 have the
assessment
score of 3 or
greater

Students should
have an adequate
understanding of
mathematical
applications in
physical sciences.

Assessment score

assigned by the

instructor of Math
555 that is based

on student’s
performance on
assessment
problems

70% of majors
who take Math
555 have the
assessment
score of 3 or
greater

Students should
have an adequate
understanding of
numerical methods
in mathematical
computations.

Assessment score

assigned by the

instructor of Math
551 that is based

on student’s
performance on
assessment
problems

70% of majors
who take Math
551 have the
assessment
score of 3 or
greater

Students should
have an adequate
understanding of
diverse statistical
techniques,

Assessment score

assigned by the

instructor of Stat
572 that is based

on student’s
performance on
assessment
problems

70% of majors
who take Stat
572 have the
assessment
score of 3 or
greater
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Learning
Outcomes
{most
program will
have multiple
outcomes)

Assessment Tool (e.g.,
portfolios, rubrics, exam)

Target/Criteria
{desired
program Level
achievement)

Results

Analysis

Students shouid
be able to
communicate
mathematical
concepts in
writing.

Assessment score (on a scale of
1 to 5) assigned by the
instructor of Math 415. For each
year two numbers and one
percentage are recorded:

# majors enrolled

# with grades>=3

% of majors with grades >=3.
Consultant report: Every 4 year

70% of majors
who take Math
415 have the
assessment score
of 3 or greater

Consultant’s
rating B or higher

FY15: 28,22,79%
FY16: 28,26,53%
FY17: 27,23,85%

Consultant’s rating
A, A, A(2015)

Target metin all 3
years:

FY15: 79%

FY16: 93%

FY17: 85%

Student should
demonstrate a
good
understanding
of mathematical
reasoning at the
level of
Advanced
Calculus.

Assessment score (on a scale of
1 to 5) assigned by the
instructor of Math 547. For each
year two numbers and one
percentage are recorded:

# majors enrolled

# with grades>=3

% of majors with grades >=3.
Consultant report: Every 4 year

70% of majors
who take Math
547 have the
assessment score
of 3 or greater

Consultant’s
rating B or higher
on three areas

FY15: 17,13,76%
FY16: 21,19,91%
FY17: 14,12,86%

Consultant’s rating
A, A, A(2015)

Target met in all 3
years:

FY15: 76%

FY16: 91%

FY17: 86%

Students should
have an
adequate
understanding
of mathematical
applications in
physical
sciences.

Assessment score (on a scale of
1 to S) assigned by the
instructor of Math 555. For each
year two numbers and one
percentage are recorded:

# majors enrolled

# with grades>=3

% of majors with grades >=3.
Consultant report: Every 4 year

70% of majors
who take Math
555 have the
assessment score
of 3 or greater

Consultant’s
rating B or higher
on three areas

FY15: 18,17,94%
FY16: 12,9,75%
FY17: 14,14,100%

Consultant’s rating
A, A A (2014)

Target met in all 3
years:

FY15: 94%

FY16: 75%

FY17: 100%

Students should
have an
adequate
understanding
of numerical
methods in
mathematical
computations.

Assessment score (on a scale of
1 to 5) assigned by the
instructor of Math 551. For each
year two numbers and one
percentage are recorded:

# majors enrolled

# with grades>=3

% of majors with grades >=3.
Consultant report: Every 4 year

70% of majors
who take Math
551 have the
assessment score
of 3 or greater

Consultant’s
rating B or higher
on three areas

FY15: 11,10,591%
FY16: 17,13,77%
FY17: 13,12,92%

Consultant’s rating
A, A, A(2017)

Target met in all 3
years:

FY15: 91%

FY16: 77%

FY17: 92%

Students should
have an
adequate
understanding
of diverse
statistical
techniques,

Assessment score (on a scale of
1 to 5) assigned by the
instructor of Stat 571. For each
year two numbers and one
percentage are recorded:

# majors enrolled

# with grades>=3

% of majors with grades >=3.
Consultant report: Every 4 year

70% of majors
who take Stat 571
have the
assessment score
of 3 or greater

Consultant’s
rating B or higher
on three areas

FY15: 9,7,78%
FY16: Not offered
FY17: 15,13,87%

Consultant’s rating
A, A, A (2016)

Target met in
FY15 and FY17:
FY15: 78%
FY16; NA
FY17: 87%




Year
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017

Courses
415-547
555
415-547
551
571
415-547
551
555
571
415-547
551
571
555
415-547
551
571
555
415-547
571
551

History of Consultant Visits

BS Math Assessment
Consultant University
G. Uhlmann U. Washington
G. Eskin UCLA
J. Sylvester U. Washington
B. Fornberg U. Colorado
S. Hedayat U. Illinois
P. Stefanov Purdue U
V. Wickerhauser Washington U
C. Shu Brown U

J. Srivatstava
K. Zhu

L. Reichel

C. Cheng

L. Cummings
D. Blackmore
X. Jiao

M. Puri

J. McCuan

J. Sylvester
R. Gupta

L. Reichel

Colorado State
SUNY Albany
Kent State

UC Berkeley
U Waterloo
NIIT

SUNY at SB
Indiana U
Georgia Tech
U Washington
U Maine

Kent State

Consultant Ratings
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Department of Mathematics 206 543-1150 phone

C138 Padeiford 206 543-0397 fax

Box 354350 www.math.washington.edu

University of Washington

Seattle, WA 98195-4350 — >

-

DEPARTMENT OF MATHEMATICS

College of Aris & Sciences
UNIVERSITY OF WASHINGTON

Professor John Sylvester

Professor Ziqi Sun .
Department of Mathematics Tel.: 206-543-1158

The Wichita State University
Wichita, Kansas 67260-0033

E-mail: sylvest@uw.edu

April 1, 2007 |5

Dear Professor Sun:

I have reviewed the materials, objectives, and student exams for Math 547- Advanced
Calculus 1, in both Spring and in Fall. Many of my impressions are very much the same
as they were when I reviewed the course 15 years ago. The course syllabus indicates that
the course covers the required topics, but it is the exams that tell the true tale of what the
students are required to achieve. The exams show that this course is a demanding one.
There is at least one problem on the Spring final exam that no student did completely
correctly. Overall, the final exams are well-balanced. The problems vary in difficulty
from straightforward to very difficult. They also vary from abstract to concrete; some
require the students to construct a rigorous proof of a stated fact, and others to decide
what is correct and what is not. Maybe the most important aspect is that those students
who did very well on the exam (between 1/3 and 1/2), have clearly exhibited substantial
analytical and mathematical accomplishment. In my opinion, the work that the students
showed on these exams gives a very strong assessment of their mathematical skills and
accomplishments, and their potential for further study in mathematics. I would find
reading these exams a much more insightful than most of the information on a graduate
school application.

Additionally, the textbook is a good one. It is both rigorous and simple enough that
students can learn by reading it. I believe that this is a benefit in a time when it seems
that students are losing the ability to learn from books, relying instead on lectures and
videos.

The two sections of math 415 that I reviewed were very different. Both used the same
textbook, but apparently emphasized very different aspects of the subject. The autumn
section (taught by the same instructor as the Math 547, featured a syllabus that referred
to the textbook and exams similar to those of 547 (but covering different material and
at lower difficulty level). The students answers to exam questions were what I would
expect: proofs and calculations were often a little rough, as one would expect when they

UNDERSTANDING WHAT IS I IMAQINING WHAT CAN BE



To Professor Ziqi Sun April 1, 2007 Page 2

are confronted with a problem for the first time on an exam. The work they did seemed
to give a good indication of their ability to do mathematical proofs and use mathematical
induction and recursion.

1 didn’t see a syllabus for the spring section, but the exams tested different kinds of
mathematics. Since the objective is to teach students to understand and write proofs,
and that can be actomplished in many ways, there doesn’t seem to be any reason to object
to individual instructors’ focusing on different mathematical topics. Raw scores on the
final exam for the second course were much higher and students’ proofs were much more
polished. It appears that students in this course were given a list of problems to study
for the final exam, and, for that reason, were expected to give more polished answers. I
see no reason to object to this variation in style, as long as the grade distributions are
comparable. In fact, it very strongly emphasizes the ability to write mathematics, which
is the stated goal for this course. In this class, 50% of the students grade was based
on homework (versus 5% in the other class). This worries me a little, because, with so
many resources on the web (e.g. mathoverfiow.net), I suspect it is very difficult to ensure
that students are solving these problems themselves. On the other hand, this approach
makes it very clear to the students what is expected of them, and gives each student,
independent of ability, the opportunity to earn a good grade.

In summary, I feel that both Math 457 and Math 415 serve your students well. Students
who successfully complete them can be proud of a substantial achievement. I don’t see
any resson to make major changes to any of them.

Sincerely,

Dol

John Sylvester
Professor of Mathematics
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UNDERGRADUATE ASSESSMENT PLAN
FOR THE DEPARTMENT OF MATHEMATICS AND STATISTICS
The stated objectives are:
1. Students should be able to communicate mathematical concepts in writing.

2. Students should demonstrate a good understanding of mathematical reasoning at
the level of Advanced Calculus.

1. Assuming all went as planned and the students diligently completed the syllabus,
assign a grade (A-F) to the syllabus indicating how well studying these topics would help

students satisfy the objectives

2. Now look at the tests given and grade them (as a single entity) according to how
well achieving good scores on them would indicate that students have satisfied the

objective.
2. l 5

3. Finally, consider the graded examples of student work (again, as a single entity)
and assign a grade indicating how well their performances demonstrate that students have
satisfied the objective.

. P

&Q%‘_ " Hofeors
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5752 Neville Hall
(EN®E THE UNIVERSITY OF Orono, Maine 04469-5752

Department of Mathematics
o m MAINE i
@ tatistics .
umaine.edu

May 10, 2016

Professor Ziqi Sun

Department of Malhematics and Statistics
Wichita State University

Wichita, K§ 67260

Subject: Evaluation of STAT 571
Dear Professor Sun:

It was very nice visiting your department last week. It gave me an opportunity to talk to
various members of your department on several issues of academic importance. More

specifically, [ had some very fruitful discussions with Professor Chopra regarding your
O statistics program. In particular, we discussed about the structure of your STAT 571. Let
me now provide my comments

Structure of the course: The course is based on a standard book * Statistical Concepls
and Methods”, by Bhattacharya and Johnson, John Wiley & Sons. This course is required
by Math. Majors, having no statistics background. All the basic topics, based on the
normalily assumption, are covered. Four exams. and home work assignments are given,
Some credit is given for attendance.

Home work assignments and exams: [ looked at the exams.and home work assignments. |
found them well representative of the topics covered in the class. They also help the
students in developing critical thinking.

Text book: The text book, which is being used, is an excellent book covering all the basic
statistical methods at this level. It has been widely used over the years and it explains the
basic ideas very clearly.

In addition to the above observations, I noticed that service courses in Statistics are
taught by their respective departments. For example, Engineering and Business Schools
teach statistics courses in their own department. I find this inefficient because the
students are deprived of the knowledge of the faculty members who have been

. specifically trained to teach Statistics courses.

MAINE’S LAND GRANT AND SEA GRANT UNIVERSITY
A Member of the University of Maine System
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In summary, this is a good introductory course and is taught well. Such a course should
be very helpful to undergraduate students at this level.

If 1can be of further assistance to you, please do not hesitate to contact me.

Sincerely yours,

Qe Ly e

Ramesh C.Gupta

Professor of Statistics

University of Maine

Fellow, American Statistical association
reguptaiomaine.edu

207-581-3913




UNDERGRADUATE ASSESSMENT PLAN
FOR THE DEPARTMENT OF MATHEMATICS AND STATISTICS

The stated objectives are:

“Students who wish to teach mathematics should have an adequate understanding
of Advanced Calculus, Ordinary Differential Equations, and Statistics.”

“Students who wish to pursue a career in business or industry should possess
knowledge of diverse statistical techniques.”

1. Assuming all went as planned and the students diligently completed the syllabus,
assign a grade (A-F) to the syllabus indicating how well studying these topics would help
students satisfy the objectives

. A

2, Now look at the tests given and grade them (as a single entity) according to how
well achieving good scores on them would indicate that students have satisfied the
objective.

3. Finally, consider the graded examples of student work (again, as a single entity)
and assign a grade indicating how well their performances demonstrate that students have
satisfied the objective.

. A
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KENT STATE

UNIVERSITY

Phene: {330) 672-9114
E-mail: reichel@math.kent.edu
URL: http://www.math.kent.edu/~reichel

May 8, 2017

Professor Tom DeLillo
Department of Mathematics
Wichita State University
1845 N. Fairmount

Wichita, KS 67260

Dear Tom:

Thank you for giving me an opportunity to visit your department and examine the
content of your course Numerical Methods, Math 551! [ have carefully reviewed the
course material, including the textbook, syllabus, and homework.

Most students who take the course are juniors or seniors. They are required to have
taken Calculus III and know MATLAB before starting the course. Students also
are recommended to have taken courses in linear algebra and differential equations.
In view of the material covered in Math 551, students clearly would benefit from
having the background recommended.

The course Math 551 is well designed and quite ambitious. It introduces students to
numerical methods for the solution of problems that arise in science and engineering.
Many important topics are covered and the course is very useful to all students who
in other courses or after graduating will solve problems with a computer.

The course covers Chapters 4-11 of the textbook

A. Greenbaum and T. P. Chartier, Numerical Methods: Design, Analysis, and Com-
puter Implementation of Algorithms, Princeton University Press, Princeton, 2012.

This book is complemented by material on Fourier analysis, the discrete Fourier
transform, the fast Fourier transform, and convolution.

The textbook is an excellent choice. There are many introductory textbooks on
numerical methods written by authors who do not have a solid background in com-
putational mathematics. This shows in the way the material is presented and in the
numerical illustrations provided. Greenbaum is a well established numerical analyst

Department of Mathematical Sciences
P.O. Box 5190 « Kent, Ohio 44242-0001

mmey e m s e TR e A
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who has written a very nice textbook. The book is rigorous, without using cum-
bersome notation. It helps the student think about computations in a proper way.
The sensitivity of the computed results to round-off errors and errors in the data
are discussed and illustrated. Computational complexity is treated and algorithms
are compared in terms of accuracy and complexity.

The course covers a lot of material. All of it is very useful, but I would think that
many students consider the course fairly difficult. This is likely to be the first course
in which students have to think about different ways to solve problems, and then
choose the one(s) that give the most accurate result as fast as possible.

The textbook is complemented by homework that is assigned every lecture. It is
most valuable for the students to get hands-on experience of the methods discussed
in class by doing this homework. In addition, students have to carry out larger
computing projects in which they have to solve problems using MATLAB.

Math 551 is a very well-designed course. Students will benefit from this course long
after the final exam whenever they will have to use a numerical method to solve a
problem.

Sincerely,

(ol Pohd

Lothar Reichel
Professor of Mathematics

41
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UNDERGRADUATE ASSESSMENT PLAN
FOR THE DEPARTMENT OF MATHEMATICS AND STATISTICS

The stated objectives is:
“Students who wish to do graduate work in engineering or one of the

mathematical sciences, should have an adequate understanding of Calculus,
Ordinary Differential Equations, and Numerical Methods”

1. Assuming all went as planned and the students diligently completed the syllabus,
assign a grade (A-F) to the syllabus indicating how well studying these topics would help
students satisfy the objectives

LA

2. Now look at the tests given and grade them (as a single entity) according to how
well achieving good scores on them would indicate that students have satisfied the
objective.

2. A

3. Finally, consider the graded examples of student work (again, as a single entity)
and assign a grade indicating how well their performances demonstrate that students have
satisfied the objective.

3. é
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@ 1b. UNDERGRADUATE ASSESSMENT PLAN
Department: Mathematics, Statistics, Physics

Program: Physics {BS)

l. Program Mission

The mission of the undergraduate program in Physics isto provide a broadly based, flexible degree
program in undergraduate level physics and also to provide the Physics instruction needed by
programs in other sciences, engineering, education, and health professions, as well as in the

O liberal arts.

Il. Program Goals
* To provide students with a high quality program of undergraduate study in Physics.

* To prepare students for graduate study in physics or a related discipline or for

physics-related employment in academic, industrial, or governmental positions.

@ Hl. Learner Qutcomes
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Students will demonstrate and apply knowledge of the following core areas in Physics:
6. Mechanics
7. Electricity-Magnetism
8. Optics
9. Thermodynamics
10. Quantum Mechanics
11. Relativity

12. Advanced Lab

IV. Assessment of Learner Outcomes

Physics majors will be assessed in their final year before graduation with the Sigma Pi Sigma (the USA
National Physics fraternity) entrance test, which is a comprehensive test evaluating the knowledge of
students in the areas listed above. Using this standardized test learner outcomes for our students will be
assessed at the national level. A comparison to other schools and their students will be known.

i Assessment Target

Our overall goal is to maintain a 50% or higher acceptance rate for membership into Sigma Pi Sigma.
(NOTE: In 2012 we graduated 7 Physics majors. They took the SPS exam and 6 were admitted into Sigma
PiSigma). This acceptance rate will be recorded on an annual basis.

45



VI. Feedback Loop Used by the Faculty

Every few years our performance will be evaluated by the Physics faculty to assure that we are
maintaining high learner standards in Physics and course content and the amount of time students
spend studying specific subject in Physics via credit hours will be evaluated to make any adjustrents to
assure the best possible performance of our students. We feel that we can then best serve our students
and the many employment job opportunities they get or prepare the students for further studies in
graduate school through this evaluation procedure.
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CO ,d) Physics Department Undergraduate Assessment Plan
University Mission

Wichita State University is committed to providing comprehensive educational
opportunities in an urban setting. Through teaching, scholarship, and public service, the
University seeks to equip both students and the larger community with the educational
and cultural tools they need to thrive in a complex world, and fo achieve both individual
responsibility in their own lives and effective citizenship in the local, national, and global
community,

High quality teaching and learning are fundamental goals in all undergraduate, graduate,
and continuing education programs. Building on a strong tradition in the arts and science,
the University offers programs in business, education, engineering, fine arts, and health
professions, as well as in the liberal arts and sciences. Wichita State has 113 degree
programs that range from the associate to the doctoral level; non-degree programs are
designed to meet the specialized educational and training needs of individuals and
organizations in south central Kansas.

Scholarship, including research, creative activity, and artistic performance, is designed to
advance the University's goals of providing high quality instruction, making original
contributions to knowledge and human understanding, and serving as an agent of
community service. This activity is a basic expectation of all faculty members at Wichita
State University.

Public and community service activities seek to foster the cultural, economic, and social
development of a diverse metropolitan community and of the state of Kansas. The
University's service constituency includes artistic and cultural agencies, business and
industry, and community educational, governmental, health, and labor organizations.
Wichita State University pursues its mission utilizing the human diversity of Wichita, the
state's largest metropolitan community, and its many cultural, economic, and social
resources. The University faculty and professional staff are committed to the highest
ideals of teaching, scholarship, and public service, as the University strives to be a
comprehensive, metropolitan university of national stature.

Program Mission

The mission of Wichita State University is not merely that of a trade school, but to
provide “comprehensive” education. A good university education teaches students to
think critically, and to use the wisdom of the past to understand the present and to
develop a vision for the future. Physics is an essential part of this goal. Physics can be
defined as the attempt to understand the behavior of matter and energy in terms of a few
general laws or principles. Physicists try to understand the cosmos, all the way from stars
and galaxies down to the elementary particles that male up nuclei and atoms. The laws

" In 2008, 2009 and 2010 there was an independent department of Physics.
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of physics underlie the electronic intricacies of computers as well as the biological
complexities of the human brain. Understanding the cosmos and the human brain are
perhaps the boldest goals of 21« century physics, but of course there are also more down-to -
earth problems being tackled by physicists today. In fact, the creative processes used

in physics — the logic, the discipline, the approach to analyzing the single tree without

being overwhelmed by the forest - also have important applications in many other areas

if not in all.

Physics is the fundamental science and forms the core of every discipline in one way or
another. The physics department provides the following service courses to the general
education program of the university and for the science, health professions, and
engineering majors: Physics 111, 131, 195, 213, 214, 313, 314, 315, 316, 320, and 395.

For Physics majors we offer two Bachelor’s degrees, the BA and the BS. In addition to
the basic courses which are a part of every physics major’s preparation, we take pride in
offering our students unique opportunities to be involved in fundamental original
research as a significant part of their degrees. Physics degrees from WSU prepare our
students with the tools necessary either to carry on their education in graduate studies or
to seek careers in industry, government service or education. WSU Physics graduates are
currently well employed in industry as engineers, in software development companies,
and in the teaching profession as educators.

As part of the University's goal of making original contributions to knowledge and
human understanding, the Physics Department faculty are expected to have nationally
competitive research programs, seek external funding, and attend national and
international conferences.

The department as a significant part of the metropolitan advantage takes pride in serving
the community and region via public education activities such as presentations and
speeches. Lake Afton Public Observatory and the Fairmount Center of Science and
Mathematics Education were both started and nurtured in our department. Every year our
faculty members play a disproportionately large role in Science Olympiad and the Kansas
Junior Academy of Science, and we are proud to do so. More recently we have been
collaborating significantly with the College of Education as well.

Program Goals and Objectives

1. To provide high quality introductory physics courses for other program’s majors,
and for WSU’s general education program.

2. To provide high quality instruction, a solid undergraduate program, and research
mentoring for physics majors.

3. To produce high quality fundamental physics research, as measured by published
articles and books, presentations, and external funding; involvement in current
areas of physics and collaborations with researchers in other fields and at other
institutions; and national and international recognition.

4. To engage in educational outreach.
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Learner QOuicomes

Students who have taken introductory physics courses from WSU should be a) well
prepared for the next course, if taking another physics course; b) well-prepared in the
physics background they need to succeed in their chosen major, if not taking another
physics course; and ¢) well-grounded in the basic understanding that physics provides of
the universe as a whole. Students graduating with a physics degree from WSU should be
well-prepared for graduate schoo!, professional school, or for entering the work force,
based on their knowledge of physics and their technical skills in problem solving,
modeling, computers, and electronics.

Assessment of Program Goals

1. Scientific productivity: number of articles, quality of articles, number of
presentations, quality of venues, number of citations, quality of citations.
2. Number of external and internal grants and dollar amount of grants.
. Number and breadth of collaborations, number and quality of external invitations
for talks, panel service, grant refereeing, paper refereeing.
4. Number, size, and quality of educational outreach activitjes.

LS

Assessment of Learner Qutcomes

Introductory Courses:

The Physics Department plans to integrate its assessment plan into the fabric of our larger
goals as a department. We are primarily a service department: Most of our credit hours,
and a majority of our faculty’s time, is spent in teaching majors from other departments.
Our work is none the less vital for that fact, however. Instruction in physics is
fundamental for all of engineering, physical and life sciences. Accrediting agencies from
ABET to ACS all require that students learn the basics, which in most cases requires a
year of introductory physics at either the algebra or the caleulus level. The Physics
Department therefore offers Physics 213-214 and Physics 313-314-315-316 for the two
respective levels. Each sequence is a total of 10 credit hours, including labs, The first
semester (213 or 313-315) covers classical mechanics, heat, and wave motion; the second
(214 or 314-316) covers electricity, magnetism, and light. In addition, 214 covers the
small amount of modern physics that life sciences students need {especially to pass the
MCAT.))

One of the major problems we (like most physics departments) face is a very high
dropout rate in these basic courses. We have tried to address this problem in two ways:
we have created a second-half-of-the-semester course, Physics 151, for students who find
that their preparation is less than adequate; and we have instituted a Physics Help Lab (at
the moment inadequately staffed by volunteers) to assist students having trouble.
Unfortunately both are underutilized. Professors estimate that something like a third of
the students enrolling in 213 or 313 (amounting to dozens in total) are underprepared, but
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enrollment in 151 this semester was only 3. Many are probably deciding to take the easier
course at a community college, which experience teaches will probably only set them up
for failure in the next course. But even if they did all enroll in 151 after dropping out of
213 or 313, it would be much better if we could direct him/her to the correct course in the
first place.

We therefore propose that we set up a system similar to that the Mathematics Department
has followed for years: a placement examination to determine the readiness of students
for entering 213 or 313, and an exit exam for each course which can also serve as a
placement exam for 214 or 314. Students demonstrating insufficient preparation for 213
or 313 could be directed to take the preparatory problem-solving course, 151, or the
conceptual physics course, 111. Students with low but passing scores would be
forewarned that their preparation was somewhat weak, and would know ahead of time to
expect to have to work harder or to need Help Lab assistance. '

In addition to going a long way towards solving our dropout problem, these exams can
also serve the purpose of assessment — of the bulk, if not the whole, of our program.
Collecting the data over only a couple of semesters will give us respectable numbers,
enough for reliable statistics. One suggestion has been to use a nationally available, and
normed, qualitative test (like Force Concept Inventory) for the conceptual physics part of
the placement exam, this would have the advantage that we could then compare our
results with those from physics departments across the country. In addition, by comparing
averages for exit exams of large sections taught by different methods we could also
objectively evaluate those methods’ efficacy.

A committee of four faculty members (Drs. Axmann, Behrman (chair), Ferguson
(undergraduate coordinator), and Foster) has been set up to construct the five
examinations (placement, 213 exit, 313 exit, 214 exit, and 314 exit.) We hope to have
these worked out and ready for Fall Semester, 2005. For Spring Semester 2005 we will
gather preliminary data using the Force Concept Inventory as pre- and post-test for 111,
and as pre-test for both 213 and 313 classes; for post-tests we plan to use (part of) the AP
Physics tests at the appropriate levels.

Upper Division Courses:

The major as a whole also needs to be objectively evaluated. The major difficulty here is
that we have so few majors — only a handful graduate every year — that it will take many
years before statistics of any worth can be generated. However that is no reason not to
start. We propose that graduating seniors take the Graduate Record Exam in Physics.
This is a well-known, respected, and nationally normed examination that covers the entire
undergraduate physics curriculum. There are parts of the exam that cover subjects a
small department like ours cannot teach, like elementary particles or general relativity;
however, these sections are small and in analyzing the results we can make allowances
for these omissions.

Unfortunately this exam does cost almost $200 to take, and this may well be an expense
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many who were not planning on going to graduate school immediately cannot afford. If
we cannot find the money to cover this for our students we can construct a number of
similar exams from preparation books, and administer it ourselves.

Results
See the foliowing tables for 2008, 2009 and 2010.
Feedback Loop

Since this process is new to us, we have not yet finalized either the assessment instrument
or its method or standards of analysis. For the coming semester we will administer, as
both pre- and post-test for 111, and as pre-test for the 200 and 300 level, the Force
Concept Inventory. Our committee will construct preliminary versions of the post-tests
for the 200- and 300-level courses from AP Physics tests. In May of 2005 we will meet as
a faculty to discuss the results. Our analysis will provide important data for the
committee of four, which will have been working on the design of the five examinations
and the databases we will need for their administration. It will also, we hope, provide us
with important information about how we can better teach our courses.’

Il-lalke, R. R. {1998). Interactive~-engagement versus traditional methods: A
six-thousand-student survey of mechanics test data for introductory physics
courses. American Journal of Physics, 66, 64-74.

Can be accessed from:
http:{iscitation.aip.org/dbi/dbl jsp? KEY=AJPIAS& Volume=n6& tssue~ |
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2015 52
Department of __Physics -
Program-initiated | Where, When, | Expectation for Decision Point Observations of | When and By Dept. or Program
"l of Objective and How Satisfactory Student Whom Were Follow-up
Monitored Performance Performance |Results Analyzed? Outcorng of
Analysis
Physics 111 Pre- and post- |Performance |Each student How many Dept. meeting date | Objective not None required
students wiil testing using on nationally |demonstrates a students ___or Individual wholly satisfied. r Follow-up
demonstrate Force Concept |normed exam |gain g = (posttest- |15 exceeded analysis Follow-up strategy [completion on date
significant Inventory pretest)/(100- 8 _ metand (describe)? Based |is to introduce
learning of pretest) of at least |0_ did not meet |on previous report |interactive XWill re-examine by
conceplual 0.2 and/or final expectations engagement date end of fall
Physics 213 AP level B Performance |Each student _How many Dept. meeting date |Objective not wholly| None required
students will Physics exam |on nationally |scores at least students or Individual |satisfied. o Follow-up
demonstrate (half of i) normed exam |40%, and 30 exceeded analysis Follow-up strategy |completion on date
significant students earning |29 met (describe)? Based |is to introduce
leaming of an A score at 146 did not meet jon previous report |interactive XWill re-examine by
algebra-level least 60%. expectations? engagement end of fall semester
mechanics, heat, 0 exempted methods, to and each semester
and waves 205 Total introduce a math thereafter
placement test ,
and to bagin to
Physics 214 AP level B Performance |Each student How many Dept. meeting date [Objective None required
studernts will Physics exam  |on nationally |scores at least students __orindividual |satisfaction 2 Follow-up
demonsirate (the other half of \normed exam |40%, and 12 exceeded analysis unknown at this lcomptletion on date
significant i) students earning |35 met (describe)? Based |point. No students |
leaming of an A score at 92 did not meet |on previous report |took the test. XWill examine by end
algebra-level least 60%. expactations? of fall semester and
electricity, 0 exempted each semester
magetism, llight, 139 Total thereafter
sics 313 AP level C Performance |Each student How many Dept. meeting date |Objective not wholly| None required
-~ pnts will Mechanics on nationally |scores at least students ___or Individual |satisfied. o Follow-up
&" fionstrate exam normed exam |40%, and 43 exceeded |analysis Follow-up strategy |completion on date
significant students earning |92 met (describe)? Based |is to introduce
fearning of an A score at 265 did not meet lon previous report |interactive xWill re-examine by
!calculus-level least 60%. expectations? engagement end of fall semester
'mechanics, heat, 0 exempted methods and to and sach semester
and wave motion 400 Total introduce a math thereafter
placement test.
Physics 314 AP lavel C Performance |Each student How many Dept. meeting date [Objective not wholly | None required
students will Electricity and |on nationally |scores at least students or Individual  |satisfied. i Follow-up
demonstrale Magnetism normed exam |40%, and 59 exceeded analysis Follow-up strategy |completion on date
significant exam students earning |113 met (describe)? Based |is to introduce
leaming of an A score at 205 did not meet [on previous report |interactive xWill re-examine by
calculus-level least 60%. expectations? engagement end of fall semester
elsciricily, 0 exempted methods and to and each semester
magnetism, and 377 Total introduce a math ‘thereafter
light placement test.
Gradusting Graduate Peiformance  |Each student How many Undergraduate Objective None required
Seniors in Record on nationally  |scores at least students advisor is satisfaction o Follow-up
Physics will Examination In |normed exam |50% __exceeded accumulating data junknown at this completion on date
demonstrate Physics __met on averages in point.
significant __did not meet |each subfield Follow-up strategy  [xWill examine each
leaming of the expectations? is to ensure 1student as s/he
standard __exempted curriculum in each |graduates
Physics __Total advanced class
currictium covers essentials,
and to introduce a
problem-solving
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2016 53
Department of ___Physics
Program-initiated | Where, When, | Expectation for Decision Point Observations of | When and By Dept. or T’Irogram
| of Objective and How Satisfactory Student Whom Were o Follow-up
Monitored Performance Performance |Results Analyzed? utcome: of
Analysis
Physics 111 Pre- and post- |Performance |Each student _How many Dept. meeting date | Objective not None required
students will testing using on nationally |demonstrates a |students ___or Individual wholly satisfied. o Follow-up
demonstrate Force Concept |normed exam |gain g = (posttest- |17_ exceeded |analysis Follow-up strategy |completion on date
significant Inventory pretes)/(160- 7_ met and (describe)? Based |is to introduce
learning of pretest} of at least |0_ did not meet |on previous report |interactive XWill re-examine by
conceptual 0.3 and/or final expectations engagement date end of fall
Physics 213 AP level B Parformance |Each student _How many |Dept. meeting date |Objective not wholly| None required
students will Physics exam |on nationally |scores at least students ___of Individual |satisfied, o Follow-up
demonsirate (half of it) normed exam |40%, and 78 exceeded 1analysis Follow-up strategy |completion on date
significant students earning |51 met (describe)? Based |is to introduce |
leaming of an A score at 76 did not meet {on previous report |interactive XWill re-examine by
algebra-leve! least 60%. expectations? engagement end of fall semester
maechanics, heat, _0_exempted methods, to and each semesier
and waves 205 Total introduce a math thereafter
placement test ,
and fo begin to
Physics 214 AP level B Performance |Each student How many Dept. meeting date [Objective None required
students wil Physics exam |on nationally |scores af least students ___orlindividual |satisfaction iz Follow-up
demonstrate {the other half of |normed exam |40%, and 42 exceeded analysis unknown at this completion on date
significant it) students earning |31 met (describe)? Based |point. No students |
leaming of an A score at 55 did not meet |on previous report [took the test. XWill examine by end
algebra-lavel least 60%. expectations? of fall semaster and
efaclricity, |0 exempted each semester
magetism, Hight, 128 Total thereafier
20d modeT -
sics 313 AP level C Performance |Each student How many Dept. meeting date [Objective not wholly| None required
: : ’Z nts will Mechanics on nationally |scores atleast students ___ or Individual |satisfied. o Follow-up
; nsirate exam |normed exam |40%, and 46 exceeded analysis Follow-up strategy [completion on date
significant students earming |68 met J(describe)? Based |is tointroduce
learning of an A score at 301 did not meet |on previous report |interactive XWill re-examine by
calculus-ievel least 60%. expectations? engagement end of fall semester
mechanics, heat, 0 exempted methods and to and each semester
1and wave motion 415 Total introduce a math thereafter
placement test.
Physics 314 AP level C Performance  |Each student How many Dept. meeting date |Objective not wholly| None required
students will Electricity and |on nationally |scores at least students ___orindividual [satisfied. 1 Follow-up
demonstrate Magnetism normed exam |40%, and 13 exceeded analysis Follow-up strategy |completion on date
significant exam students earning |58 met {describe}? Based |is to introduce
leaming of an A score at 220 did not meet |on previous report |interactive XWill re-examine by
calculus-level least 60%. expectations? engagement end of fall semester
elactricity, 0 exempted methods and to and each semester
magnetism, and 291 Total introduce a math  |thereafter
light placement test.
Graduating Graduate Performance |Each student How many Undergraduate Objective None required
seniors in Record on nationally  |scores at least students advisor is satisfaction o1 Follow-up
Physics will Examination in |normed exam |50% __ exceeded accumulating data junknown at this completion on date
demonstrate Physics __met on averages in point,
significant __did not meet |each subfield Follow-up strategy JxWiII examine each
|feaming of the expectations? is to ensure student as s/he
standard __exempted curriculum in each |graduates
Physics __Total advanced class
curriculum covers essentials,
and to introduce a
roblem-golvi
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_Department of __ Physics - _
Program-initiated | Where, When, | Expectation for Decision Point | Observations of | When and By Dept. or Program
| of Objective and How Satisfactory Student Whom Were Follow-up
Monitored Performance Performance |Results Analyzed? Outcome' of
Analysis
Physics 111 Pre- and post- |Performance |Each student _How many Dept. mesting date | Objective not None required
students will testing using on nationally |demonstratesa |students ___or Individual wholly satisfied. i Follow-up
demonstrate Force Concept |normed exam |gain g = (posttest- |14_exceeded  |analysis Follow-up strategy |completion on date
significant inventory pretest)/(106- 5 met and [(describe)? Based |is to introduce
leaming of pretest) of at least |0_ did not meet |on previous report |interactive XWill re-examine by
concaptual 0.3 and/or final expectations engagement date end of fall
Physics 213 AP jevel B Performance |Each student _How many Dept. meeting date [Objective not wholly| None required
students wilf Physics exam  |on nationally |scores at least students ___orindividual [satisfied. o Follow-up
demonstrate (half of it) normed exam |40%, and 43 exceeded analysis Follow-up strategy |completion on date
significant students earning |52 met (describe)? Based |is to introduce
teaming of an A score at 109 did not meet |on previous report [interactive XWill re-examine by
algebra-lovel least 60%. expectations? engagement rend of fall semester
mechanics, heat, _0_exempted methods, to and each semester
and waves 204_Total introduce a math thereafter
placement test ,
and to begin to
Physics 214 AP level B Performance  |Each student How many Dept. meeting date [Objective None required
students will Physics exam |on nationally |scores at least students ___orindividua! |satisfaction o Follow-up
demonstrate (the other half of |\normed exam |40%, and 21 exceeded analysis unknown at this completion on date
significant it) students earning |28 met {describe)? Based |point. No students
leamning of an A score at 64 did not meet |on previous report [took the test. xWill examine by end
algebra-level! Ileasr 60%. |expectations? of fall semester and
electricity, _0_exempted each semester
magetism, llight, 113_Total thereafter
land modam
Physics 313 AP level C Performance |Each student How many Dept. meeting date |Objective not wholly| None required
1§nts wifl Mechanics on nationally |scores atleast  |students _ or Individual  |satisfied. o Follow-up
onstrafe exam normed exam |40%, and 38 exceeded analysis Follow-up strategy |completion on date
significant students earning |68 met (describe)? Based |is to introduce
feaming of an A score at 248 did not meet |on previous report |interactive xWill re-examine by
calculus-lovel least 60%. expectations? engagement end of fall semester
mechanics, heat, 0_exempted methods and to and each semester
and wave motion 354_Total introduce a math thereafter
placement test.
Physics 314 AP level C Performance |Each student How many Dept. meeting date |Objective not wholly| None required
students will Electricity and |on nationally |scores at least students ___orIndividual |satisfied. o Follow-up
demonsirate Magnetism normed exam |40%, and 21 exceeded analysis Follow-up strategy |completion on date
significant exam students earning |47 met (describe)? Based |is to introduce
leaming of an A score at 250 did not meet |on previous report |interactive *Will re-exantine by
calculus-leve! least 60%. expectations? engagement end of fall semester
elactricity, 0 exempted methods and to and each semester
magnetism, and 318_Total introduce a math  |thereafter
light placement test.
Graduating Graduate Performance |Each student How many Undergraduate Objective None required
seniors in Record on nationally |scores at least students advisor is satisfaction o Follow-up
Physics will Examination in |normed exam |50% __ exceeded accumulating data junknown at this completion on date
demonstrate Physics __met on averages in point.
significant __did not meet |each subfield Follow-up strategy [xWill examine sach
leaming of the expectations? is to ensure student as s/he
standard __exempted curriculum in each |graduates
Physics __Total advanced class
cumricutum covers essentials,

o




GRADUATE ASSESSMENT PLAN
Mathematics (MS)

Department: Mathematics, Statistics, Physics

Program Name: Mathematics (M.S.)

Contact person: Ziqi Sun, ext 3964, zigi.sun@wichita.edu
Date of revision: March 12, 2012

IL.

III.

Program Mission:

The mission of the M.S. program in Mathematics is to provide a broadly based, flexible
program in graduate level mathematics and statistics which will prepare students either
for doctoral study in mathematics and statistics; or for mathematics-statistics related
employment in academic, industrial or governmental positions.

Program Constituents:

The students in the M. S. Degree program in Mathematics are the program constituents.
Program Objectives:

To provide students with a program of study in which they build on the knowledge
acquired in an undergraduate program in mathematics and statistics by taking more

advanced course work (and optionally research work) in certain areas of mathematics
and/or statistics.

2. To prepare its graduates for either

IV.

o further study in mathematics and statistics at the PhD level,

¢ acareer in teaching at the high school or junior college level,

* a career in science, industry or government that requires graduate level training
in mathematics or statistics.

Assessment of Program Objectives:

1. This objective is assessed through the learner outcomes given below.

2. We maintain files containing information concerning what each graduate does upon

graduation: employment obtained or further education pursued. The MS program
expects at least 85% of the graduates of the program to obtain mathematics-statistics
related employment or admission to a doctoral program within one year of graduation.

Student Learner Outcomes:

. The student should acquire knowledge of mathematical and statistical theory and

methods taught in at least 8 graduate courses (24 credit hours) at the 700 level or above
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O in Mathematics or Statistics. Students have flexibility in choosing which areas to learn,
but must maintain a 3.0 gpa in all courses used toward the degree.

2. The student should master, in depth, three knowledge areas in mathematics and/or
statistics. The three knowledge areas are chosen by the student, in consultation with an
advisor, from among the nine areas: Algebra, Topology, Real Analysis, Complex
Analysis, Partial Differential Equations, Numerical Analysis, Regression
Analysis/Analysis of Variance, Theory of Statistics, Applied Statistics.

3. The student should be able to communicate mathematical concepts effectively and
accurately in writing,

4. The student should be able to orally communicate mathematical concepts
effectively and accurately.

V1. Assessment of (Student) Learner Qutcomes:

1. Final assessment of whether the student has taken the required coursework is done
when the student applies for the degree. Preliminary assessment is done when the
student files a Plan of Study, usually in the second semester of study. Grade point
averages are monitored for all students, each semester. At the end of each Spring
semester a record is maintained of the g.p.a. of every student who has been enrolled in
the program (taking at least one class) during the Fiscal year. Each year 4 numbers are
reported: the total number of students enrolled in the program; the number of those

C_\) students with a g.p.a. greater than or equal to 3.0; the number with a g.p.a. greater
than or equal to 3.5; and the number with a g.p.a. greater than or equal to 3.9.

2. Student’s mastery of knowledge of subject areas at the conclusion of the program will be
assessed via the oral Comprehensive Exam. Faculty on the examining committee will
evaluate, for assessment purposes, the student’s performance in answering questions
from each of the three knowledge areas the student has chosen to master.

3. and 4. The student’s ability to communicate mathematical concepts will be assessed
during the Comprehensive Exam. Each faculty member on the examining committee
will assess, using a numerical scale, both the student’s written work and oral
presentation during the exam.

5. Records will be maintained of outstanding achievement by students in the program,
including awards, such as Graduate School awards, or other forms of recognition.

The graduate coordinator is responsible for collecting the data for these assessment
activities.

VII. Feedback Loop Used by the Faculty.

The department has a Graduate Assessment Committee composed of the graduate
. coordinator and three other members appointed by the department chairperson. This
committee meets annually to review the results of the assessment. The same committee
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reviews the department’s assessment process periodically. The committee will make
recommendations to the graduate faculty based on assessment results.
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Learnlng Outcomes
{most programs

will have multiple

outcomes)

Assessment Tool
(e.g., portfolios,
rubrics, exams)

Target/Criteria
(desired program
level
achievement)

Results

Analysis

Students should
acquire knowledge of
mathematical and
statistical theory and
methods.taught in at
least 8 graduate
courses at 700+ level

Grade Point Average.
For each year 4
numbers are recorded:
total # students
enrolled

Number with
gpa>=3.0;

gpa>=3.5; gpa>=3.9

90% of students
enrolled in program
have gpa>=3.0;
gpa>=3.5

and >=3.9 indicate
grade distribution.

FY15: 16, 16, 12, 2,
FY16: 21, 20, 12, 4
FY17: 17, 16, 12, 1

Target met in
each of last
three years,

FY15: 3+100%
FY16: 3+95%
FY17: 3+94%

Students should
master, in depth, 3
areas in mathematics
and/or statistics
chosen by the
students.

Oral Comprehensive
Exam.

At least three examiners
rate student’s
performance on these
three areas on a scale of
1 to 5 (high)

Two percentages are
given;

scores of 3 or above;
scores of 5.

Target: 3+: 95%

FY10:34:100%, 5:20%
FY11:3+:100%, 5:9%
FY12:3+:100%, 5:50%

Target met in
each of Jast
three years.

FY10:3+:100%
FY11:3+:100%
FY12:3+:100%

Students are able to
communicate
mathematical

oncepts effectively
and accurately in
writing.

Comprehensive Exam.
Three examiners rate
student’s written work
onascaleof1to b

(high)

Two percentages are
given:

scores of 3 or above;
scores of 5.

Target: 3+: 95%

FY10:3+:100%,5:20%
FY11:3+:100%,5:9%
FY12:3+:100%,5:50%

Target met in
each of last
three years,

FY10:3+:100%
FY11:3+:100%
FY12:3+:100%

Students are able to
orally communicate
mathematical
concepts.effectively
and accurately.

Comprehensive Exam.
Three examiners rate
student’s on a scale of 1
to 5 (high}

Two percentages are
given;

scores of 3 or above;
scores of 5.

Target: 3+: 95%

FY10:3+:100%,5:20%
FY11:3+:100%,5:9%
FY12:3+:100%,5:50%

Target met in
each of last
three years.

FY10:3+:100%
FY11:3+:100%
FY12:3+:100%




GRADUATE ASSESSMENT PLAN
Physics (MS)

Department: Mathematics, Statistics, Physics

Program Name: Physics (M.S.)

Contact person: Mathew Muether, ext 8347, mathew.muether@wichita.edu
Date of revision: April 4, 2018

II.

IIL.

Program Mission:

The mission of the M.S. program in Physics is to prepare students for doctoral work in
physics or for STEM related jobs in research and industry. The MS degree program is
flexible, allowing students to design their studies to meet their educational or career
goals. Students may combine the study of physics with interest in such fields as
astronomy, engineering, geology, computer science, mathematics and education.

Program Constituents:

The students in the M. S. Degree program in Physics are the program constituents.
Program Objectives:

To provide students with a program of study in which they build on the knowledge
acquired in an undergraduate program in physics by taking more advanced course work

and gain practical research experience in the theory of physics and related experimental
techniques .

2. To prepare its graduates for either

IV.

e further study in physics at the PhD level,

e acareer in teaching at the high school or junior college level,

* acareer in science, industry or government that requires graduate level training
in physics.

Assessment of Program Objectives:

1. This objective is assessed through the learner outcomes given below.

2. We maintain files containing information concerning what each graduate does upon

graduation: employment obtained or further education pursued. The MS program
expects at least 85% of the graduates of the program to obtain physics related
employment or admission to a doctoral program within one year of graduation.

Student Learner Qutcomes:
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1.

VI.

The student should acquire knowledge of physics theory and experimental methods
taught in at least 8 graduate courses (24 credit hours) at the 700 level or above in
Physics. Students must maintain a 3.0 gpa in all courses used toward the degree.

Students should choose and demonstrate mastery of a subfield physics in consultation
with an advisor. Recommend subfields include but are not limited to Particles and Fields,
Condensed Matter Physics, Quantum Information, Astrophysics.

3. The student should be able to communicate Physics concepts effectively and

accurately in writing.

4. The student should be able to orally communicate physics concepts effectively

and accurately.

Assessment of (Student) Learner QOutcomes:

1. Final assessment of whether the student has taken the required coursework is done

when the student applies for the degree. Preliminary assessment is done when the
student files a Plan of Study, usually in the second semester of study. Grade point
averages are monitored for all students, each semester. At the end of each Spring
semester a record is maintained of the g.p.a. of every student who has been enrolled in
the program (taking at least one class) during the Fiscal year. Each year 4 numbers are
reported: the total number of students enrolled in the program; the number of those
students with a g.p.a. greater than or equal to 3.0; the number with a g.p.a. greater than
or equal to 3.5; and the number with a g.p.a. greater than or equal to 3.9.

2. Student’s mastery of knowledge of subject areas at the conclusion of the program will be

assessed via the oral Comprehensive Exam. Faculty on the examining committee will
evaluate, for assessment purposes, the student’s performance in answering questions
related to the students chosen subfield.

3. and 4. The student’s ability to communicate physics concepts will be assessed during

VIL

the Comprehensive Exam. Each faculty member on the examining committee will
assess, using a numerical scale, both the student’s written work and oral presentation
during the exam.

Records will be maintained of outstanding achievement by students in the program,
including awards, such as Graduate School awards, or other forms of recognition.

The graduate coordinator is responsible for collecting the data for these assessment
activities.

Feedback Loop Used by the Faculty.

The results of the assessment will be reported to the Physics graduate faculty annually
along with recommendations to the graduate faculty based on assessment results.

60



MS Physics — Assessment Report - Fiscal Year 2015-2017

C' &Learning
““| Outcomes {most

acquire knowledge
of physics theory
and experimental
methods taught in
at least 8 graduate
courses at 700+
level

For each year 4

numbers are recorded:

total # students
enrolled

Number with
gpa>=3.0;
gpa>=3.5; gpa>=3.9

enrolled in program
have gpa>=3.0;
gpa>=3.5

and >=3.9 indicate
grade distribution.

(First Physics MS
students enrolled in Fall
16)

Assessment Tool Target/Criteria Results Analysis
(e.g., portfolios, {desired program

programs will rubrics, exams) level

have multiple achievement)

outcomes)

Students should Grade Point Average. 90% of students FY17:5,4,3,1 Within

acceptable range
given initial class
size.

FY17: 3+80%

Students should
choose and
demonstrate
mastery of subfield
physics.

Oral Comprehensive
Exam.

At least three
examiners rate
student’s performance
on these three areas
onascaleoflto5S
(high)

Two percentages are
given:

scores of 3 or
above; scores of 5.
Target: 3+: 95%

Students are able to

ommunicate
physics concepts
effectively and
accurately in
writing.

Comprehensive Exam.
Three examiners rate
student’s written work
onascaleoflto5S
(high)

Two percentages are
given:

scores of 3 or
above; scores of 5.
Target: 34: 95%+

Students are able to
orally communicate
physics concepts.
Effectively and
accurately.

Comprehensive Exam,
Three examiners rate
student’s on a scale of
1 to 5 (high)

Two percentages are
given:

scores of 3 or
above; scores of 5.
Target: 3+: 95%+

The first 2 physics MS students are
scheduled to complete final comprehensive
exams (defensed thesis) in Spring ‘18 with
a third anticipated in Summer ‘18.
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GRADUATE ASSESSMENT PLAN
Applied Mathematics (PhD)

Department: Mathematics, Statistics, Physics

Program Name: Applied Mathematics (PhD)

Contact person: Ziqi Sun, ext 3964, ziqi.sun@wichita.edu
Date of revision: June 12, 2012

11

IIL.

IV,

Program Mission:

The mission of the Ph.D. program in Applied Mathematics is to provide a high
quality doctoral program in applied mathematics that will prepare students as
research mathematicians for employment in either academic, industrial or
governmental positions.

Program Constituents:

The students in the Ph.D. Degree program in Applied Mathematics are the program
constituents.

Program Objectives:

. To enable students to reach the forefront of knowledge in some area of applied

mathematics and to expand knowledge in this area through original research while also
acquiring a broad grasp of the current state of the field.

To prepare its graduates for either an academic career in teaching at the college or

university level or a non-academic research career as an applied mathematician,
statistician or scientist.

Assessment of Program Objectives:

This objective is assessed through the learner outcomes given in Section V.

We maintain files containing information concerning each graduate’s employment upon
graduation. It is expected that at least 85% of program graduates will obtain
employment in either academia, business or industry.

Student Learner Outcomes:

Students shall demonstrate mastery of the core subjects of Real Analysis, Linear Algebra
and Numerical Linear Algebra.

Students shall demonstrate mastery of their particular area of research specialization.

Students shall master some area of specialization and engage in current research.
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Students shall demonstrate the ability to present their research orally.

Each student shall complete a significant research project that contributes to the
knowledge base in the field. The results of this research are presented in the
Ph.D. dissertation.

. Assessment of (Student) Learner Outcomes:

. Mastery of the core topics is assessed through the written Qualifying Exam given after

approximately one year in the program. The student’s knowledge of each core subject
will be evaluated separately on a scale of 1 to 5 by two members of the examining
committee. Summary results of the level of student achievement will be reported
annually.

Mastery of the area of specialization is assessed during the oral Preliminary Exam. Each
member of the student’s PhD committee will evaluate the student's mastery of the
subject on a scale of 1 to 5.

Studying an area of specialization and engaging in research is a program requirement.
This learner outcome is assessed by student progress through the program. Records will
be maintained to keep track of the proportion of students reaching each stage in the
program. In particular: a) How many of students admitted (and enrolled) later pass the
Qualifying Exam; b) How many students who pass the Qualifying Exam later pass the
Preliminary Exam; ¢) How many students who pass the Preliminary Exam later
complete the degree,

Ability to present research orally is assessed by the student’s PhD committee both at the
time of the Preliminary Exam and the Final Exam. Each member of the student’s PhD
committee will evaluate the student on a scale of 1 to 5.

The dissertation is assessed by the student’s PhD committee during the dissertation
defense. Each member of the student’s PhD committee will evaluate the student's
research work on a scale of 1 to 5.

b) To further assess the quality of research conducted by students in the program the

VIIL.

graduate coordinator will maintain information indicating whether each graduate a) has
presented a paper at a regional, national or international meeting prior to graduation, and
b) has had a paper accepted for publication in a refereed journal within four years of
graduation.

Records will be maintained of outstanding achievement by students in the program,
including awards, such as Graduate School awards, or other forms of recognition,

Feedback Loop Used by the Faculty.

The department had a Graduate Assessment Committee composed of the graduate
coordinator and three other members appointed by the department chairperson. This
committee meets annually to review the results of the assessment. The same committee



reviews the department’s assessment process periodically. The committee will make
recommendations to the graduate faculty based on assessment results.
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QLearning
Outcomes (most
programs will
have muitiple

outcomes)

Assessment Tool
(e.g., portfolios,
rubrics, exams)

Target/Criteria
(desired program
level achlevement)

Results

Analysis

Mastery of core
subjects

Qualifying Exam:
Each examiner rates
each student on a
scale of 1 to 5 (high)
on each subject.

80% of scores are 3 or
higher.

FY15, FY16 and FY17
839% of scores are 3 or
higher

Target exceeded;
83% rate

Mastery of research
specialization area

Preliminary Exam:
Each examiner rates
each student on a
scale of 1 to 5 (high}

90% of scores are 3 or
higher.

FY15, FY16 and FY17
100% of scores are 3 or
higher

Three year rate,
100%, exceeds
target

Acquire knowledge
in a research area
and engage in
current research

Progress in Program

75% of students who
pass Qualifying Exam
should finish
dissertation within 6
years

Beginning with FYQ9, 13
of 15 students finished
the PhD within 6 years
of passing Qualifying
Exam

Three year rate,
87%, exceeds
target

Student should be
ble to orally
communicate
mathematical
concepts

Preliminary and Final
Exam: Each examiner
rates each student on
ascaleof 1to 5
(high)

90% of scores are 3 or
higher.

FY15, FY16 and FY17
100% of scores are 3 or
higher

Three year rate,
100%, exceeds
target

Complete significant
publishable research

Dissertation Defense:
Each examiner rates
each student on a
scale of 1 to 5 (high)

100% of scores are 3
or higher.

FY15, FY16 and FY17
100% of scores are 3 or
higher

Three year rate,
100%, meets
target

Complete significant
publishable research

Post graduation
publication record

60% of doctoral
graduates should
publish the results of
dissertation within 4
years

5/7 graduates from
FY11 to FY13 published
within 4 years

Three year rate,
71%, exceeds
target
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Concurrent Enroliment Assessment Plan (For 2018)

Prepared by:

Stephen W. Brady

Associate Professor of Mathematics and Statistics and
Director, College Algebra Program

Universities recommend that any high schoo! student who wishes to
attend any university or college should take four years of mathematics
in high school. Three years of mathematics should be minimal
preparation. The first college level course in mathematics at any
university in the world is Calculus. All other courses before Calculus are
remedial whether or not credit is given for those courses. Wichita State
University's general education requirements in mathematics for
graduation came from the realization that most of our students did not
enroll initially with enough prior training in mathematics. Due to our
previous open admission policy many were admitted with less than
adequate mathematics background to be successful in college. The
idea was to raise them to a college entry level of mathematics before
they graduated from WSU by requiring knowledge of College Algebra
(or higher level mathematics) as part of the general education
program. Although this goal has been made much easier to attain due
to the rule that the basic skills must be achieved in the first forty-eight
hours of coursework, it is much better if the skills are achieved before
entering college. Concurrent enrollment classes in mathematics in
College Algebra, Trigonometry, and Pre-calculus using the “carrot” of
college credit have encouraged students to take more mathematics
while still in high school in order to raise their mathematical knowledge
level closer to where it should be for college entry.

Coliege Algebra

For the last twenty-six years the comprehensive departmental final for
Math 111, College Algebra has been used as part of an overall
assessment of the course. The final is worth at least 30% of the course
grade for each section of M111. A student successfully satisfies the
final assessment by scoring at least 50% on the final together with a C-
or better for the semester overall. The weight of 30% for the final
brings the course grade down (in most cases) to the D or F level for
anyone not achieving a score of at least 50% on the final exam. For
courses taught as concurrent enroliment the same weight (30%) for
the course grade will be used. If a high school has any mathematics
concurrent enrollment class taught by a teacher who does not have a
master’s degree, all sections in the school use the same department
final as that given by the university. In such cases, the assessment
criteria are identical. When periodic overall assessments of the



university courses are done, the concurrent enrollment classes will be
included. Comparisons will be easy to draw concerning student
learning outcomes in both environments and how closely concurrent
enroliment classes mirror the university classes. In a high school whose
mathematical concurrent enroliment classes are taught by teachers
with master’s degrees, the final does not have to be the same as the
university final but the assessment and grading weight are the same.
Finals that are different from the one given by the university are
approved by the College Algebra Program Director. These classes will
be included in any overall assessment of college algebra courses.
Comparisons will be made between these classes, university classes,
and those concurrent enrollment classes using the university final. The
university’s SPTE assessment is used to assess each concurrent
enrollment class to evaluate student perception of the instructor and
course. in addition, any high school assessment of student learning
outcomes that is part of a concurrent enroliment course will be
requested from the school and compared with our own assessments.

The prerequisites for university College Algebra classes are two years
of high schoo! algebra or equivalent and a satisfactory score on the
department placement exam or math ACT exam or math SAT exam.
Satisfactory scores have been determined to be 15 of 32 on the
department placement exam, 20 for math ACT, and 520 for math SAT.
The department placement exam, while not a post-assessment tool for
College Algebra is an assessment tool for our remedial courses and for
a student's previous mathematical preparation. Part of the way we can
affect student learning outcomes in College Algebra is to make sure
the student is (mathematically) ready to enroll in the course. The
department feels that our remedial courses themselves have been
excellent preparation. The placement exam is also working well. Most
high school mathematics concurrent enrollment courses involve the
second semester of a two-semester sequence. In order to qualify for
concurrent enrollment in such a course, an A or B is required in the first
semester. 50, a concurrent enrollment student shows they are ready
for college credit by above average achievement in previous
semesters.

College Algebra has the following overall course cutcomes.
The student will understand the body of mathematical
knowledge identified as
College Algebra in order to:
1. Build a foundation for mathematical problem solving.
2. Apply problem-solving techniques to model both
mathematical and real-world contexts.
3. Use mathematical language and symbols as a means of
communication while reading, writing, speaking, and
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listening.

4. Apply critical thinking and analytical reasoning skills in
mathematical settings.

5. Retrieve and utilize mathematical skills as opportunities
arise.

6. Make connections between mathematical problem
solving and its application in other settings.

These outcomes are part of a Course Syllabus that spells out in detail
the sections to be covered in College Algebra, the time to be spent on
each text section, and the outcomes for each text section. The
university final exam is closely tied to these outcomes. Each university
class section in College Algebra uses the same book and materials.
Each concurrent enrollment section in each school district uses the
same text. Although textbooks may be different from ours and differ
from district to district, this is not a problem since texts used in the
high schools are standard college level texts acceptable for our courses
and cover the same material. The university course syllabus for
Coliege Algebra (together with the goals and outcomes) are distributed
to the high school concurrent enroliment teachers as well as both
sample finals and previous university course finals. Concurrent
enrollment teachers are encouraged to utilize as much of this material
as is possible. Meetings have been held with all the mathematics
concurrent enroliment teachers. Course procedures, final exams,
assessments, and curricula have been discussed at these meetings
with the goal of tying the concurrent enrollment experience as closely
as possible with the university course. Concurrent enrollment
instructors ask to sit in on a summer university courses for the purpose
of gaining additional training and experience. We encourage such
training experiences.

A standing committee composed of experienced faculty oversees the
university course contents, the textbook, the length of time to be spent
on topics, etc. The mathematics portion of the basic skills requirement
is overseen by a professor in the department of Mathematics,
Statistics, and Physics who carries the title of College Algebra Director.
Concurrent enrollment mathematics courses and assessment will be
overseen by the same Director. The overall rules governing College
Algebra as concurrent enroliment will be the same as those for the
university equivalent.

Trigonometry, Math 123 and Math 112, Pre-Calculus
The College Algebra portion of Pre-calculus (a combination of Algebra

and Trigonometry), M112, is considered to be equivalent to M111 and
is an alternate path that can be used to satisfy the basic skills
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requirement. It is usually taken by those who have a need or desire to
take higher level mathematics but who do not feel ready to take
Calculus. Trigonometry at our university has College Algebra as a
prerequisite. Both courses have course syllabi with similar outcomes as
those stated above for College Algebra. The classes are taught mostly
by regular faculty with some classes taught occasionally by our more
senior graduate teaching assistants. Each instructor gives their own
final and is responsible for all aspects of the course. Finals for
concurrent enrollment classes are submitted and approved by the
College Algebra Program Director. Historically, the only assessment
done is by the faculty teaching the course and by grade distributions.
With respect to concurrent enrollment, all rules and goals governing
the College Algebra course discussed above are the same for
Trigonometry and Pre-calculus. Concurrent enrollment class
assessments will be compared to our Instructor’'s assessments of their
courses.
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WSU TENURE-ELIGIBLE MATH/STAT FACULTY

Totsl tenure-sligible WSU Math/Stat faculty and refereed pubs
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F1G. 0.1. Plot of total tenure-eligible Math/Stas faculry 1994-2017 and refereed publications (joint publications
counted only once) from 2000-2017. Of the 16 faculry in 2017-18 half of us (8) are 69 (soon to be 70} or over (and 7
of those reportedly have health problems). The decline in publications is a function of both the decrease in number
of faculty and the aging of the faculty. This endangers both our undergraduate and our graduate programs.

Math-Stat tenure-eligible Faculty and years at WSU

Acker, Andrew 1987-2012
Bajaj, Prem 1968-2002
Boneh, Shahar 1989-1997
Brady, Steve 1967-present
Bukhgueym, Alexander 2002-present
Chopra, Dharam 1967-present
Crown, Gary 1962-1999
DeLillo, Thomas 1988-present
Elcrat, Alan 1967-2013
Fridman, Buma 1982-present
Ho, Lop-Hing 1989-present
Hrycak, Tomasz 1999-2005
Hu, Xiaomi 1994-present
Hutchinson, John 1976-2015
Isakov, Victor 1988-present
Jeffres, Thalia 2004-present
Jin, Zhirin 1994-2018

Johns, Buddy 1964-2016
Kuchment, Peter 1990-2002
Lancaster, Kirk 1980-2017
Lu, Tianshi 2008-present

Ma, Chunsheng 1999-present
Ma, Daowei 1993-present
Mendieta, Gonzalo 1987-1995
Miller, Kenneth 1981-2016
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Mukerjee, Hari 1988-2016
Papanicolaou, Vassilis 1993-2005
Parker, Phil 1983-present
Qian, Jianliang 2005-2008
Richardson, Bill 1962-2014
Robertson, John 2004-2009
Searle, Catherine 2014-present
Sun, Zigi 1990-present
Tamraz, Abdullah 1987-1992
Walsh, Mark 2012-2017
Wang, Han-Kun 1987-1999
Wherritt, Robert 1962-1996
Wolf, Christian 2002-2010
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Professionai quaiity of faculty

In addition to our strong publication record and continuing success in external funding, during
the period of this self-study our faculty have given invited lectures at University of Linkoping,
Sweden, Vanderbilt University, CUNY Graduate Center, University of British Columbia, Oregon
State, and other well-know institutions. Prof. Lancaster gave an invited lecture at the Albert
Einstein Institute for Gravitational Physics {MIP-AEL) in May of 2C14. Faculty have been co-
organizers of several meetings such as workshops at the Banff international Research Station,
Canada (twice: Searle and Elcrat, a co-organizer of the Jan 2015 complex analysis workshoup,
Prof. Elcrat passed away in Dec 2013 and that workshop was dedicated to him with talks given
on his work by his coauthors Prof Delillo of WSU in complex analysis and Prof Protas of
Macalaster in fluid mechanics) and the BEACH international conference on high energy phiysics
{Meyer and Solomey in 2012 in Wichita and 2014 in Manchester, UK where Prof. Solomey gave
the public lecture on the 50™ anniversary of the prediction of quarks.} Prof. Searle is currently
{March 2015) hosting a conference here on research in geometry which was funded by the NSF
in 2014 and in which half of the speakers are women mathematicians. In addition to their
regular duties as referees and reviewers, faculty also serve on the editorial boards of
professional journals such as Inverse Problerns, and Electronic Transactions on Numerical
Analysis.

Distinguished Prof. Isakov has had continual NSF support as an individual investigator since he
arrive here in 1988 and joint Cessna, NSF, and NGA support at various times with the WSU
inverse problems group, Bukhgeym, Delillo, and Elcrat with total funding of over $2 million.
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External experts have written about Mathematics & Statistics & Physics faculty in
different contexts. One remark is in order. Starting 2010 we introduced the blind
external evaluation for faculty applying for tenure and/or promotion. Due to
confidentiality concerns we cannot exhibit these highly positive evaluation letters
here. The same is true for other review letters talking of the research
accomplishments of our faculty. So, we decided to include in Attachment #2 some
of the previous (in years 2000-2010) letters characterizing the work of our existing
faculty. So, a sample of letters from faculty at the University of Washington,
University of Illinois, Oxford University, Stanford University, Rutgers University,

and one Review for the Kansas NSF EPSCoR Award, and are included in this
attachment,

List of External Reviews

1. Professor Gunther Uhlmann University of Washington
2. Professor John D’ Angelo University of Illinois

3. Professor Nick Trefethen Oxford University

4. Professor Rafe Mazzeo Stanford University

5. Review for the Kansas NSF EPSCoR Award

6. John E. Kolassa Rutgers University

7. Robert Finn Stanford University

8. NSF Proposals Reviews



UNIVERSITY OF WASHINGTON
SEATTLE, WASHINGTON 98195

{206) 543-1150

Department of Mathematics, Bozx 354350

C188 Padelford Hall December 16, 2002

Dr. Robert Kindrick

Vice President, Academic Affairs and Research
109 Marrison Hall

Wichita State University

Wichita, K5 67260

Dear Dr. Kindricl:

This letier is in support of Professor Ziqi Sun’s imeentive raview. 1 have konown profes-
sor Sun for many years. He held a postdoctoral pogition at the University of Washington

in 1987-1990. Moreover, we have collaborated in several papers which
my best works.

I consider among

During the last five years or 50 Sun has embarked in an ambitious project to under-
stand inverse boundary problems for quasilinear anisotropic eliiptic equations. This is a
very important field arising in geveral applications. I thonght, however, thai this was an
impossible project. I am well aware of the major difficulties that one would encounter in
such a pursuit. In my own work with Sun we considered a particular cuse in which the
coefficients of the quasilinear equation arc independent of the gradient of the solution. This

was already quite difficult. The level of difficulty of Sun’s project represents a quantum
jump over our joint work.

Sun and his student Hervas surprised everyome with his recent paper accepted in
Communications in Partial Differential Equations. This is a very deep article which will
be the subject of study of researchers in the feld of inverse problems for several years to
come. 1 found very striking the connection made between geometry and analysis which

was made clear in a beautiful geometric Lemma proved by Sun in another recent article
These works are the product of several yzars of efiort.

Sun is one of the best researchers working in the mathernatical theory of inverse
problems. He has chosen to work in some the most difficult problems tn the area. He has
proven significant results that displayed imagmation and creativiey and masterfv! command
of techniques of partial differential equations and differential geometry. Major advances
in Mathematics and other fislds are often accomplished affer somerime years of silent
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work. The recent articles of Sun represent such an advance. 1 very much hope that your
University can find the resources to reward Sun for his recent accomplishments.

Sincareiy,
A~ g

R N

TR .

,
5 Gunther Unhlmanp
& Professor of Mathematics

cc. Dr. Buma Fridman, Chairman Department of Mathernatics and Statistics
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Department of Mathematics

273 Aligeld Hall, MC-382
1409 West Green Steet
Urbana, I 61801

LINOIS

FPATGW

August 12, 2003

William D. Bischoff, Dean

Fairmount College of Liberal Arts and Sciences
Wichita State University

Wichita, Kansas §7260-0005

Dean Dean Bischoff:

Thank you for asking me to review the scholarship of Dr. Daows) Ma.

Ma is an excelient and original geometer. Most of his papers deal with geometnic 1ssues
arising in function theory in several complex variabtes. Recently he has also published
several joint papers of a more applied nature, and I am not knowiedgeable to cornment on
these applied papers.

Perhaps Ma's most impressive paper in recen: years is paper (30) from his publication
list. Earlier many authors had noted some version of what seemed to be 2 basic principle
in geometry. Small changes can destroy symmetry, but cannot create symmetry. Greene
and Krantz, for example, had formulated this idea precisely, and had proved an upper
semicontinoity result for automorphism groups of strongly pseudoconvex domains
around 1985. A flurry of activity occurred in this arsa In 1994, Frodman and Poletsky
showed that the principle failed as stated. Their resuit holds for any bounded domain,
Small changes can indeed create symmetries. In (30), however, Ma joined Fridman and
Poletsky and the three authors provided a decisive expianation. The pruncipie needed a
reformulation, they provided it, and this reformulated principle works They showsd that
the dimension of the automorphism group does depend upper semicontnuousiy on
parameters, and it follows that a domain cannot be approximated by 2 seguence of
domains for which the automorphism group has larger dimension. This paper appeared in
the American Journal of Math, ons of the top journals. The techmiques are a beautiful
blend of complex analysis and differsntial geometry. In. particular the Carath=odory
extremal mappings arise.

Ma has used these extrernal mappings in severat papers. His 1991 paper (number 10)
the Duke Math Journal, also a top journal, used these mappings as part of a systematic
study of estimates for invariant metrics (inctuding the Kobayasm and Caratheodory
meuics) on strongly pseudoconvex domains The results in (10} improve and generalize a
well known result of I. Graham. Perhaps (10) 15 Ma's best sariy paper.Since then {1997)
he (21) had studied these extrernal mappings for complex eilipsoids. In {17) he proved a
smoothness result for the Kobayashi metnc on eliipsoids, and 1n (16) he stidicd estimates
for the Cauchy-Riemann operator on ellipsoids. { This paper appcared in the strong
jourral Commumnications in PDE.) Papers (12) and ( 13) also wnvoive eliipsods ] thunk, of
all people who have ever stdied complex eliipsoids, Ma's worl is (he mos: broad, It
reveals his command of analytic methods as well as the seometric mathods mentonsd
above.

tereonges 200 3
R M R A N C R T  R eOi s RiaaerT
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Looking at his publication list i seems that Ma's acuvity waned a bit in the late 19901,
but it has certainly revived since. In the last four years he has published ten papers, three
of them in applied math, and the other seven 1o g=ometnc complex function theory. He
even got involved in joint work with Kim on iniinite dimensional complex analysis; they
charactenized the unit ball in a Hilbert space via automorphism groups.

Ma has made several significant contributions 1o geometric complex analysis. He has
published many good papers in good journals. Although many of Ma's papers are joint,
he is cerainly an independent scholar; his HDAZIRAUVE EEOMEmC INSights sursly play a
big role in thase joint papers,

John P. D'Angelo
Professor of Mathematics

78



©

-----Original Message----

From: Nick Trefethen [mai-ltozLNT@co'nlab.ox.ac.uk]
Sent; Monday, August 23, 2004 | 0-48 AM

To: cheryl.miiler@wichita.edu

Cc Int

Subject: Thomas DeLilio

William D. Bischoff, Dean

Fairmount College of Liberal Arts and Sciencas
Wichita State University

Wichita, KS 67260-0005

Dear Dean Bischoff,

You have asked me to review the scholarship of
Prof. Thomas Delillo, currently Associate Professor
In the Dept. of Mathematics and Statistics, |

hope this lettar will be helpful. Your request
comes during my travels on sabbatical, and |

hope it will not be a problem that it is sent by
email rather than on Oxford letterhead.

I'have known Prof. Delillo since he was a graduate
student at Naw York University in the 1980s, when | was
2 post-doc there. We had a common nterast in the
subject of numerical conformal mapping, and this
remains the area in which DelLillo has made most

of his contributions and is best known. Numerical
conformal mapping is a rather small subject, in
which it is not hard to fist most of the main

players of the past few decades: Henrici, Gaier,
Opfer, Gutknach, Wegmann, Fornberg, Marshali
Driscoll, Reichel, Papamichael, Stylianopoulos,
Elerat, Berrut, Trummer, Floryan, Davis, Palizgrats
myself, and Delillo... that fist is a pretty good
approximation already. In this area Delille 1
certainly well known and well regarded for

his contributions to Schwarz-Christoffe) mapping,

©
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Wegmann- and Fornberg-type methods, multply-ronnecie:d

domans, development of inequalities and oty astimpie:
and applications. He is a "player” in this ficld,

and when mathematical scientists in larer

decades consider what was done with conformal mapping
in the half-century after the invention of computers,
DeLillo's name will be among those that will be part

of the answer,

| was particularty impressed with DeLillo's recent
papers on doubly- and multiply-connected Schwarz-
Christoffel formulas, joint work with Elcrat and
Pfaltzgraff, the second paper not yet in print.

This seems a significant advance on a fundameantal
problem that has been with us since about 1870.

From his base in conformal mapping Delillo has turned
also to other refated topics, notably inverse problems
and associated problems of convergence of matrix
iterations such as conjugate gradients. As far as |
can tell he has made worthwhile contributions in
these areas. Here as in conformal mapping, the number
of his publications is not especially large for somebody
at his stage of a career, but the journals involved are
for the most part the leading ones. Similarly on other
measures of academic activity such as editorial work
and involvement in conferences Delillo does not appear
as internationally outstanding, but as solid and
active in his field. Certainly | value him as a colleague.

Yours sincerely,

Lloyd N. Trefethen
Professor of Numerical Analysis, Oxford University

L. IN. Trefethen
Professor of Numerical Analysis and
Fellow of Baliiol College, Oxford Univarsity
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Wolfson Bldg., Parks Road

Oxford OX1 3QD, UK

LNT @comlab.ox.ac.uk

http:/fwww.comiab.ox ac.ul/oucl/work/nick trafethen/
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STANFORD UNTVERSITY
STANFORD Ta 94303
(630 723-18%4

Department of Mathematics
Building 880, Room 383R

razzeo @math.stanford. edu September 2, 2004

Dean William Bischoff
Office of the Dean
Fairmount College of Liberal
Arts and Sciences

Wichita State University
Wichita, Kansas 67260-0005

Dear Dean Bischoff,

1 am writing in response to your solicitation, earlier this summer, for my evaluation
of the scholarship of Prof. Zhiren Jin, an Associate Professor in the Department of
Mathematics at Wichita State. I understand that this evaluation is to be used in
the current case for promoting him to the position of Professor in this department.

Dr. Jin's research is in the area of partial differential equations; this is a vast area in
mathematics with many contacts to other sciences. Jin’s particular specialty con-
cerns semilinear and quasilinear elliptic equations, which again has many important
applications, both 'in mathematics and elsewhere. In his career he has been quite
productive and has written a significant number of important and difficult papers.
He has without doubt established himself as a real authority iu this field.

You ask me to comment on various aspects of his work, specifically its original-
ity, significance, level of activity and appropriateness of journals in which he has
pubiished.

Jin’s earliest work is'quite closely tied to geometry, as is natural given the predilec-
tions of his advisor. He began to make significant contributions very early, amongst
which I should point out his paper [3], which stimulated 2 fair amount of work by
other researchers. He moved on and began to work on problems concerning so-
lutions of more general semiiinear, and later, quasilinear, eliiptic equations. ‘This
class of equations is really fundamental in the field and so any new progress here
is likely to have real significance. Soms of this work has been done in & long and
fruitful collaboration with Kirk Lancaster, but much has been done on his own too.
Looking carefully at these papers, I feel that Jin exhibits technicai maslery in a
very difficult subject, and it is nice to see now the scope of his interests continues
tc wideén. -He has ‘definitely displayed independence and originality in his work:
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To be even more specific, much of Jin‘s work in the mid to late '90's concerns
pushing the limits on the applicability of various comparison thecrems for broad
classes of quasilinear elliptic equations o noncompact dornains. While formulated
purely analytically, these resulis apply to a lot of very important and well studied
problems in geometry, including the prescribed mean curvature eguation, the cap-
illarity equation, ete. Closely related to these ideas are estimates for solutions of
such equations at infinity. He has kept on pushing on these difficult problems and I
think his papers with Lancaster, {171, [19], {21], [26}, are particularly incisive. More
recently he has been working somewhat different questions related to.solvability; I
think {23] is particularly interesting.

He has published in a range of very reputable Journals; I should point out that his
papers (19], {20] appeared in a journal for which 1 am the managing editor and I
encouraged their submission to this journai and was nappy fo have them appear
there. His rate of production has been on the average quite good, and it is clear to
me that he will continne with his record of contributing very sound scholarship.

Altogether, my opinion is that the worl of Zhiren Jin is very solid, and his record
definitely exhibits ali the qualities you are looking for. I also look very favourably
on his extended collaboration with Lancaster, the fact that these swo are in the
same department and able to interact so well together is a real plus.

Sincerely,

m/lm"’o

Adazzen )
o of Mathematics
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Kansas NSF EPSCoR

First Award Review — Dus January 10, 2005

Name of Principal Investigator: Thalia D, Jeffres
Title of Proposal: Special Metrics and PDE's on Singular Manifolds

instructions: Before writing your review, please read. 1) NSF Merit Review Criteria,
and 2) the Kansas NSF EPSCoR Request for Proposals

Following each criterion below are potentiai considerations tha you may employ in the
evatuation. These are suggestions and not all will apply 1 any given proposal. Picase
address only those considerations that are relevant w the proposal and for whici you {cel
qualified to make judgments. In responding 1 Centerion 2, plaase place special emphasis
on the likelihood that the proposed S&T inlrastructure improvements “will resull in
lasting improvements to the staie’s STEM ressarch and educational infrastructurs and
thereby, increased national R&D competitiveness” (NSF 04-564).

After providing a qualitative Judgment of the proposal’s merits against the criteria, please
make quantitative judgments in Section 3.

Then, in Section 4, please provide suggestions that will help improve this proposal, For
example; are there specific sy geestions that will heip this invest; gator become
competitive for federal funds? Is the Lajectory of the research appropriate and well
thought-out relative to the discipline? Is tie cduzation and human resources component
well thought-out? Are there well-developed prozedures to intpicment the project plan?
These are suggestions and not all wil| 2pply 10 any given proposal.
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Criterion 2: What are the broader impacts of the Proposed activity?

°  How well does the activity advance discovery and understanding while nromaoting
teaching, training, and learning?

* How well does the proposed activity broaden the participation of underrepresented
groups?

* To whatextent will it enhance the infrestructurs for research and education, such as
facilities, instrumentation, newworks, and partnerships?

¢ Will the results be disseminated broadly to enhance scientific and technological
understanding?

¢ Does this proposal contain research in an area tha s a PHOFitY 10 Ransas? ( Friotity
will be given to proposals for research thotogy, chemisuy, phvaics, reology,
mathematics, computer science and engineering. | {owsver, proposais in the area of
Living Systems will recejve PUOTITY Tor First A ward funding. Living Systems
includes ressarch related 10 environmenal quahty, the hasic biolopical sciences.
biochemistry, bioengineering, biophysicy, viotechunlopy, and btoinformaties,)

+ How likely is it that a Firsy Award will significantly improve the PI's ability to
become competitive and deveiop 2 self-sustaining rescarch program’
How likely is it that the proposed research will have an IMp2st o economic
development in Kansas in the next five to ten years?

The broader impacts of the proposcd activity are well documented. Jefires worked in
Mexico before moving to Kansas, and has mentored Several students there. As she points
out, this experience should make her more cficctive training students from different
cultures. The proposal indicates a commiiment 1o training students, including under-
represented groups, at the High School lave!,

She brings to a heavily application-oriented department a more modem component. In
the twentieth century, powerful ideas such as coordinate-invariance, local exploitation of
symmetry, and giobal

topology of abstract spaces jed to foundational breakthroughs in our understanding in the
twenticth century. These advaness have fundamentally impacted even fiye most
application-oriented mathematics.



Kansas NSF EPSCoR

First Award Review — Due January 10, 2005

Name of Principal investigator: Thalia Jaffres

Title of Proposal: Special Metrics and Difierential Equations on Singutar Spaces

Instructions: Befor writing your review, please read; 1) NSF Merit Review Criteria, and 2)
the Kansas NSF EPSCoR Request for FProposals.

Following cach criterion below are botential considerations that you may employ in the
evaluation, These are suggestions and not all will apply to any given proposal Pleass address
only those considerations that are relevant to the proposal and for which you feel qualified to
make judgments. In responding o Criterion 2, please place special emphasis on the likelihood
that the proposed S&T infrastructure improvements “will result in lasting improvements to the
state's STEM research and educational infrastructure and thereby, increased national R&D
competitiveness™ (NSF 04-564).

Afier providing a quaiitative judgment of the proposai’s merifs against the criieria, picase make
quantitative judgments in Section 1.

Then, in Section 4, please pravide suggestions that will help improve this proposal. For cxample,
are there specific suggestions that will help this investigator become competitive for federal
funds? Is the trajectory of the rescarch appropriate and well thought-out relative to the
discipline? Is the education and human resources component well thought-out? Are thers well-
developed procedures to implement the project plan? These are suggestions and not alf will apply
to any given proposal.
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Criterion 2: What are the broader impacts of the proposed activity?

o

How well does the activity advance discovery and understanding while promoting teaching,
training, and learning?

How well does the proposed activity broaden the participation of underreprasented groups?
To what extent will it enhance the infrastructure for research and education, such as Tacilities,
istrumentation, networks, and partnerships?

Will the results be disseminated broadiy to enhance scientific and tzchnological
understanding?

Does this proposal contain research in an ar=a that 15 a priority to Kansas? (Prioriiy will b=
given to proposals for research in biology, chemistry, physics, geology, mathematics,
computer science and engincering. Howsver, proposals in the area of Living Systems will
receive priority for First Award funding Living Systems includes rescarch related to
environmental quality, the basic biological seiences, biochemistry, bioenginsering,
biophysics, biotechnoiogy, and bioinformatics.)

How likely is it that a First Award will significantiy tmprave the PD’s ability to become
competitive and develop a self-sustaining research program?

How likely is it that the proposed research will have an impact on economic development in
Kansas in the ncxt five to ten years?

I have seen the proposer lecture in professional seminars (e.g. Rutgers University). Her style is
clear and informative. Ihave no doubt that she will attract and motivate young people interested
in mathematics. Clearly, the proposer’s experience as a faculty member in Mexico will be a
unique advantage. Her knowledge of Spanish will be useful in attracting Latin-American
students in the arez.

She has already begun projects with two collaborators at least {Lova and Mazzeo). This should
attract mathematicians to the growing department at Wichita.

The work proposed here is of a world class nature. [t should be pubiished in significant research

journals. Jeffres’s record already shows this.

A first award will give the project a significant boost. Travel funds are probably the most
significant item here. The proposer (like all serious researchers) needs to meet with
coliaborators and attend conferences. It is very difficult to do this kind of work in isolation.
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THE STATE UNIVERSITY OF NEW JERSEY

RUTGERS

Depanment of Statistics « Facully of Arts and Sclences
Hil Centar « Busch Campus
Rutgers, The State University of New Jersey
H10Frelinghuysen Road + Piscoioway + New Jarsay 08554-801¢
Oftfice: 732/445-2691 + FAY. 732/445 3428

1 2ug 2008
Dean William D. Bischoff
Fairmount Coliege of Liberal Arts
Wichita State University
Wichita, Kansas 67260-0005

Dear Dean Bischoff,

This letter is in response to your request fo
Chunsheng Ma's research record, to be us=d to diete
be prometed to professor.

Dr. Ma's record of publication r=veals tLhat he x5 a vary productive
researcher, both ik terms of wvolums and quality of work. HEis work has
appeared in a variety of statistical and other jJournals; thise range fron
top~tier journals to middle-tier Zjournals. This record compares favorzbly
with other scholars receiving promotion to the rank of Professor at major
research universities.

The large number of successful raszarch projests listing Dr. M2 as the
sole author indicate that he is clearly established as an independent scholar.
His published articles represent a contcribution o the Field of statistics
typical for a senior academic, He is certainly appropriazely active in
our field. Since most of his sole-—avthor research relates to time series,
and 1 don’t know the time series literacure, I must trust Lhe juagament of
the journal zeferees wnen attesting teo its originalicy.

F will illustrate the importance of Dr. Ma's work by commenting on two
of his manuscripts involving multivariate survival functions (tievrcika, 1998,
and Journal of Multivariate Analysis, 2000) I chooss these not because they
are Dr. Ma’s besst papers, but because they 2re the cnes that I fsel most
excited about reading. Survival analysis involves the study of times until
an event occurs; these models arz routinely used to describs “he superiority
of ons tresatment over another treatment at delaying pactaient aeath. Irying to
account for multiple types of events simultaneously !for exanple, time until
consecuitive recurrences of a diseass, or time uwatil two family members die)
25 much more difficult than accounting for times until svents sepaTtately,
since generally we assume that these event times are dependent, and typically
univariate svrvival models do not have natural correlatad extensions, as do,
say, univariate normal models. The Metrik:z paper investigatas the logical
conzlusions of some assumptions about multivariarte surviwal models, and
the Journal of Multivariate Analysis paper introauces a new ciass of survival
modeis. This work is very amportant, and iz likely to have s .arge impact

r an evaliuation of
rmin= wnether he wil
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-

Sincerely,

—

John E. Kolassa

rofessor ang Graduate Program Director
Statistics and Biostatistics

Rutgers University
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STANFORD UNIVERSITY

STAMFORD CALIFORNIA 94305 2125

DEPARTMENT OF MATHEMATICS August 8, 2010
Robert Finn (650) 723.2605. FAX 725-4066
[tz math stanford.edu

Buma Fridman, Chairperson

Department of Mathematics and Stanstics
Wichita State University

1845 Fairmount St.

Wichita, Kansas 67260-0033

Dear Professor Fridman,

Kirk Lancaster transmitted to me your request for evaluation of his scientific
contributions.

*ve had contacts with Kirk over many years, and I’ ve refereed some of his pepers. There
has been no occasion in which I was not impressed by the quality and originality of the new
contribution, I did once or twice have to request rewriting for clearer exposition.

I've come now to view Kirk as an outstanding mathematician of world stature. He has
proved deep and beautiful theorems, some of which will certainly become building blocks for
major developments of the future, and [ expect his scientific influence will be fell long after all
of us are gone. His methods have been original and ingemous. requiring active working
conversance with subtle points of modern theory, and displaying strikingly d=ep insigit and
comprehension. He has suffered for being a “non-smooth” expositor whose papers tend to focus
on technical detail and can be difficult to read. When [ look at some of his pipers, the pervading
thought that comes 1o mind is that he tacitiy assumed the reader to share his detailed familiarity
with fine points of modern theory.

Kirk has produced a considerable range of original work; I'll focus here on things that
have major meaning for me. The paper that first pu: his unusual talents into perspective for me
was his spectacular joint work with David Siegel in the Pacific Journal 176 (1996) 165 —194;
179 (1997) 397-402. Using very original methods in conjunction with boundary regularity
estimates due to E. Heinz, those authors estabiished quite remarkable and certainly unexpected
restrictions in kinds of behavior of a capillary surface at a re-entrant corner. Specifically they
demonstrated the presence of “fan domains™ attaching io the corner, in which the radial limits of
the surface height arc constant in angic of approach. They showed also that in some cases a
“central fan” of angular width 5 can appear. As coroliary of the method. they obtained a very
elegant proof of continuity of solurions of “R-typz" at a protiuding corner. This result had first
been shown by Leon Simon, based on delicate reasoning from geomeirical anaiysis, in the
special case of constant data and under some restacitons: the resrrichions wars later removed by
Luen-Fai Tam, using similar methods. The L&S proof gives a best possible rasult for general
data, in a clear concepuual context and unde: no resiniclions.



The problem was taken up later by Danzho Shi in an impressive worle that appeared in a
special volume on capillarity of the Pacific Journal (vol. 224, 2006). Shi gave the first formal
characterization of conditions determining the individual kinds of behavior at a re-enant comer.
Her results had & sense of being “right”, however they were based on validity of a conjecture
Paul Concus and I had made about 1970, on discontinuity of certain solutions in protruding
comers. Sophisticated computer calculations had supported the conjecture (just barely!),
however attempts by a number of people (mysslf included) to prove it had led to naught.

Several months ago I accepted Kirk’s proof of the conjecture for publication in the
Pacific Journal, and it should appear shortly. 1 was very uneasy about this paper, as it is long and
hard, and embraces a number of individually delicate steps, each requiring difficult and delicae
techniques. I found a tough referee who 100k 2 long time and praduced challenging questions on
sensitive points, but Kirk was able to hold his ground. This paper effectively closes a remarkable
chapter of a basically new theory with striking and deep results that have no parallel in classical
theory in my experience. I think there may also be lmportant applications of Kirk's discoveries,
on matters such as insulating coatings on computer chips with rectangular sections.

I have no idea as to the context in which Kirl's Tequest 1o me arose, The papers I have
indicated are on topics of direct interest for me, and my experience with the problems has [ think
given me some perspective as to their difficulty and their continuing importance. | am convinced
that Kirk’s contributions have a permanence in the scientific scheme of thungs that very few
professional mathematicians can match.

Sincerely,

- P
({ Cernn

Robert Finn
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Proposal Functions | HOML *
Proposal Status | MAIN » Organization: Wichila State U niversity
Review #1
Proposal Number: 1411375
NSF Program: Applied Mathematics
Principal Investigator:  Isakov, Victor M
Proposal Title: Some Inverse Problems: increasing stability, drift-difflusion and elasticity
systemns
Rating: Excellent
REVIEW:

In the context of the five review elements, please
evaluate the strengths and weaknesses of the proposal with respect to intellectual mernt.

@ 1. What is the potential for the propesed activity to advance knowledge
and understanding within its own field or across different fields?

The PI proposes a broad investigation with focii on

(P1) Increasing stability in inverse problems for PDEs,

{P2) Drift-diffusion equations and systems, and

{P3) Inverse problems for some anisotropic systems in elasticity.

Given the PI's track record and the proposai's degree of specificity

the potential for advancement of the mathematical approach to Inverse
Problems is high.

2. To what extent do the proposed activities suggest and explore creative,
original, or potentially transformative concepts?

3. Is the plan for carrying out the proposed activities well-reasoned,
well-organized, and based on a sound raticnale? Does the plan incorporate
a mechanism to assess success?

The proposal is well motivated, reasoned, organized and articulated.

Class (P1} examines continuous dependence in Cauchy and scattering problems
by supporting arguments in favor of new inequalities and careful estimation

of the associated constants for special domains.

Class (P2) continues the PI's study of numerical and analytical issues

arising from Black-Scholes-like equations and extends his work on
semiconductor models to recent inverse problems for ion channels.

Class (P3) presents several line of attack on the identification of

the S coefficients of a transversely isotropic body froam boundary data.

Q 4, How well qualified is the individual to conduct the proposed activities?

1of 2 05/19/2014 11:55 AM
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The proposed aclivilies are natural continuations of

the PI's long running research program  That said, much of the space
devoted to summary of prior results could have been devated to even
finer plans for the proposed projects.

In the context of the five review elements, please
evaluate the strengths and weaknesses of the proposal with respect to broader impacis.

The proposed work will strengthen the PI's already broad impact on the
applications of analysis to inverse problems for PDEs. Notably, for example,
by weakening geometric hypotheses in the Cauchy problem and by
advancing our understanding of models for ion channeis.

The PI is also building an applied math group at his institution, with
attention to students and engineers and scientists.

This proposal will support 1 graduate student.

Please evaluate the strengths and
weaknesses of the propusal with respect to any additional solicitation-specific review criteria, if
applicable

Summary Statement

This is an ambitious proposal to advance our mathematical
understanding of Inverse Problems on several independent fronts.

The PI has made significant contributions to these, or closely allied,
areas and the proposal offers several promising avenues for refinement
and improvement of the state of the art.

4 Back to Proposal Status Detail

Download Adobe Acrobat Reader for viewing PDF files

National Science Foundation
4201 Wilson Boulevard, Arlington, Virginia 22230, USA
Tel: 703-292-5111, FIRS: 800-877-B339 | TDD: 703-292-5090
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93

Privacy and
Security

05/19/2014 11:55 AM



2912
Al Awardidd :: 1207597, Bl Jeffres i 94

: "Kania-Bartoszynska, Joanna" <jkaniaba@nsf.gov>
v "Thalia jeffres” <jeflfres@math.wichila.edu=
rate: 05/17/12 09:55 AM

ar Thalia,

e award ietter came this morning! Your award is now official, here is a copy of the email.
ngratulations and all the best,

inna

--Original Message-----
im: Martin, Denise M,
nt: Thursday, May 17, 2012 8:23 AM
proposals@wichita.edu
: BFA DGA Awards; Alston, Sharon ).; Kania-Bartoszynska, Joanna
bject: Award Id : 1207597, PI: Jeffres

ard Date: May 17, 2012
ard No. DMS-1207597
wosal No. DMS-1207597

. |. David McDonald

scciate Vice President for Research
chita State University

45 Fairmount

chita, KS 67260-0007

@ r. McDonald;

e Nationa! Science Foundation hereby awards a grant of $178,010 to Wichita State University for support of the project
scribed in the proposal referenced above .

is mroject, entitled "Differential Equations on Singular Spaces and Asymptotic Methods," is under the direction

alia D. Jeffres.
its award is effective July 1, 2012 and expires june 30, 2015.

is grant is awarded pursuant to the authority of the National Science Foundation Act of 1950, as amended (42 U.S.C.
161-75)andis subject to Research Terms and Conditions (RTC), daled june 2011, and N5SF RIT Agency Specific
quirements, dated February 1, 2012, available at htip://www nsi.gov/awards/managing/ric.isp.

iis award is subject to the Federa! Funding Accountability and Transparency Act (FFATA) award term entitled, Reporting
ibawards and Executive Compensation, which has been incorporated into the NSF Terms and Conditions referenced

ave, -

the awardee has any questions related to the pre-populated data associated with this award in the FFATA Subaward
sporting System, such questions should be submitted to: FFATAReporting@nsf.gov_or by phone to: (800)
73-6188.

accordance with sections 1869a and 1869b of title 42 of the United States Code, the awardee will do the
Howing:

Obtain from the school board or comparable authority responsible for the schools considering participation in the
‘aject, written approval prior to involvement of pre-college students in pre-college education research and development,
éasting, evaluation, and revision of experimental and innovative pre-college curricuium,

Include in every publication, testing, or distribution agreement involving instructional materials developed under this
-ant (including, but nol limited to, teachers’ manuals, textbooks, films, tapes, or other supplementary material) a
\quirement that such material be made available within the school district using it for inspection by parents or guardians
* children engaged in educational programs or projects using such material of that school district.
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Please understand that reviewers address their comments chiefly to NSF, not to Principal Investig ators.

o Reviews containing irrelevant, non-substantive, or erroneous statements are not used in evaluating the
merits of proposals. The panel was Instructed to assess proposals based on the two main NSF review
criteria, namely, “Intellectual Merit" and "Broader Impacts.” The panel produced a ranking that placed
each proposal Into one of three categories: (i) highly recommended for funding {roughly the top 10% of
the proposals under consideration), (ii} recommended for funding (the next 30%), or (iii) not
recommended for funding (the remaining 609%).

My recommendation is based on the following analysis of the reviews and panel summary:

Three mathematicians reviewed this proposatl and returned comments headed by ratings of G, G, and G.
The Geometric PDE panel placed the proposal in the Mot Recommended for Funding category.

Intellectual Merit: Reviewers liked the proposal, the topics, and acknowledged that the Pi has already made
significant contributions to some of the problems, However, during the meeting, panelists were not in
agreement about the ranking of the proposal in comparison to other submissions. While a particular
panelist, who did not write a review, thought that computations of some specific examples made the
proposal very concrete and hence increasing its chances to lead to interesting applications, others thought
that they narrowed the scope of the proposal.

Broader Impacts: e panehiconsideréditiigpartcofLhieiprofosaito HEETEremelyistiony. The Pl is involved
middle school outreach, working especially with disadvantaged students.

Summary: Quoting froin one of the reviewers "“ANstron g researciypropasal@withexceftichal brogder
AmpEElT Puringithemanelmesting, this;proposal stayed;amengathepnesirecorumendedsferfundinginntily
dhemmdiaftheinanelzBecause panelists were asked to place at least 60% of the proposals in the Not
Recommended for Funding category, thetFandiinsluctantlysmexdditilisiprgpasalitoithenonrecommendgas

@ W8lgkR. This reflects the intense competition for grants at DSM, and in particular in Geometric Analysis,
Regretfully, | have to recommend that this proposal be declined and strongly recommend that the PI
reapply in the near future.

I hope that the reviews and the panel summary, together with the comments above will assist you in the
preparation of future proposals. 1 also hope that your research efforts will be productive.

Please feel free to contact me should you have any gquestions.
Sincerely,

Maria Helena Noronha, Program Director
Geornetric Analysis and Topology
Division of Mathematical Sciences

Tel (703) 292-4868

Fax (703) 292-9032

Email: mnoronha@nsf.gov

Reviews

All of the reviews of your proposal that have been released to you by your NSF program officer can be
viewed below. Please note that the Sponsored Project Office {or equivalent) at your organization is NOT
given the capabllity to view your reviews,

Document: Release Date:

Panel Summary #1 Apr 25 2011 11:10AM
. Review #1 Apr 25 2011 11:07AM

Review #2 Apr 25 2011 11:07AM

Review #3 Apr 25 2011 11:07AM
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Proposal Number: 1406007

NSF Program: TOPOLOKEY

Principal Investigator: Walsh. Mark

Proposal Title: The Space of Posinve Scater Curvature Meincs
Rating: Very Good

REVIEW:

In the context of the five review elements, please
evaluate the sirengths and weaknasses of the proposal wath respect to intellectual meni.

The PI's tesearch is roughly in the area of positive scalar curvature and {opolegy; he wishes 1o construct new PSC melrics on some maniiolds, explore Gbstructions
o PSC metrics on others, explorz a number of questans refated (o coborgism, and explore the topology of spaces of PSC metrics. He lays out 3 general aims, §
specific guestiens, and 3 “family prizects™ (which are basically more general or fess well-defined questions). The research area iteelf is an important and hisorically
very inuitful one, and there Is a lot of current research interest. The PI has had a number of significant result in this area, and he is fikely to have more.

There is good potential to advance knawledge. There s also some potental for a real breakihrough, but this is difficult 10 evaivale {this reviewer 15 skeptical of the
Pr's claims that he can, in a few years ime, come te fully understand cedain maduli spaces).

Many of the Pl's claims and avenues of investigation use some onginal lechiques. Much of this waork is "illing i the details” of an expected Kind, but some of it
would produce real advances,

in the context of the five review slements, please
evaluale the strengths and weaknesses of the proposal with respect to broader impacts

The troader impact of the Pt's work appears to be in the form of expanding ethucational opportunities at Wichita State University, in the lorm of suppon tor graduate
students and the hiring of a postdoc. The PI has specific plans for activities for hese hires. He has a sub-goal of expanding the representation of diftecentral
gecmetry at his university. The Pi also mentions some synergistic aclivilies, which would be at best indirectly supposted by MSF funding. The Pl also mentions
several aseas of mathematics Ihat would benefit from his research, giving his work some crass-disciplinary appeat.

Please evaluate the suengths and
weaknesses of the proposal with respect 1o ary addiional soicitation-specific review cnteria, ¢
applcable

Summary Statement

The Pi has a sound intellectual basis for his research; altogether, this reviewer raies it “very good” in comparison (o ather propasals. His broader irmpact ments,
which are fimled o banging graduate students and a postdoc onto his research team, as wel as implied indirect merits, are rated “good”.

A final note aboult the brdget. The PI s requesting $800,163, which is high.

4 Back 1o Proposal Status Detail
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Proposal Number: 1406007

NSF Program: TORCLOGY

Principal Investigator: Walsh, Mark

Proposal Title: The Space of Positive Scaler Curvature Metncs

Rating: Good

REVIEW:

In the context of the five review elements, please
evaluate the strengihs and wealnaesses of the proposal with respect Lo inteliecival merit.

This proposat is concerned with Lhe stscture of the modull space of Riemannlan metrics with positive seclional curvature {when it is nonempty!) on a prescabed
marifold. Using impressive techniques from parametrized Maorse theory, the author has given a nice proof of the (knawn) theorem that the homotopy type of the
space of such metrics is a cobordism invariant of the underlying manifold, ard in recent work [arXivi1301.5670) he has argued that the space of such metrics, on
the standard n-sphere, is an n-fold loopspace. He seems to have found some fruitful fines of INnquiry an anineresting subject that has perhags been stuck for a
while.

In the context of the five review elemants, please
evaluale the strengins and weaknesses of ihe proposal with respect (o bioacer impacts

This seems to be the first progress in an interesting classical subiject
in a while.

Please evaluate ihe strengths and
weaknesses ol the proposal with respect to any additional soficitation-specific review criteda, f
applicable

Summary Statement

4 Back 1o Proposal Stalus Qetail
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Review #3

Proposal Number: 1406007

NSF Program: TOPOLOGY

Principal Investigator; Waish, Mark

Proposal Title: The Space of Posilive Scater Curvaiure Metics
Rating: very Goed

REVIEW:

In the context of the five review elements, please
evaluate the strengths and weaknesses of the proposal with respect to inleltectual meit

This is a proposal {o study spaces of posilive scalar curvatufe metrics on a compact manifold. The Pl has put forward a number of cancrete quesiions and
problems built on secent results in the area, A key point Is to use deep results on pseudo-isatopy and famibes of Marse funciions to understand the coresponding
struclures in the context of positive scalar curvature metrics. The proposal is well reasoned and the Pl i fikely fa make good progress. indeed, aver the past few
years the P{ has established a number of very good results in this area, and his propasal is (o continue that work, Some of these results are consideced to be major

breakthroughs By people working in the field. This is a case where | believe the NSF should stand up and recognize the achievements of soineone whe has not
been previously supported.

In the context of the five review elements, please
evaluate the strengths and weaknesses of the proposal with respect to braader impacts,

Tha nature of the subject ties logether deep areas of topalogy and interesiing areas of differential geomety. Pragress here should have
synergislic effects,

@ Please evaluate the stengths and
weslnesses of the proposal with respect to any addilional solicitation-specific review criteria, if
applicable
Summary Stalement

This is a well-conceived proposal aimed at understanding the structure of families of positive scalar curvature melrics on a compact manifckd. | both reflects and is
built upon deep resulls In topology.

It represents an extension of some oulslanding recent results of the PI. and is very ighty desening of support.

4 Back to Proposal Status Detail
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Proposal Number. 1406007
NSF Program: TOPOLOGY
Principal Investigator: Walsh, Mark
Proposal Title: The Space of Positve Scaler Curvalure Molrcs
Rating: Goeod
REVIEW:;

tn the context of the five review elements, please
evaluaie the strengths and weaknesses of the proposal with resped lo ineliectual merit.

The Pt proposes to study several questans al the interface of topelogy and geometry. In parucular, these questions involve positive scalar curvature {psC) meliics
on manffokds. Proposed projects involve the moduli spaces of such metrics, issues concaming concordance ard isolopy classes of such melrics, and techniques
for construcling interesting families of pse metrics. The Plis a young researcher (2009 Ph D,) who has already established a sofid publication record and has
acquired several higher profile collzborators. The proposat itsell 1s very well wiillen and accessible, and it 15 a good indicator that such a young Pl hassuch a
well-deflined research plan laid ot for himsel!. The only downside 1o this proposal is ils specificly. Itis pot unusual for a young researcher 1o have a narrow focus,
but olher young researchers in this group {for example [Matenal redacted per PAM Chapter X1 G.2]) nonetheless seem o have more ambilious propased projects.
No deubt this PI's proposals will become even stionger as his interesls nalurally broaden with time

In the context of the five review elements, please
evaluate the strengths and weaknesses of the proposal with respect to broader impacts

The Ptis attempling to establish a research group in his field al his home instituton, mncluding graduale students and posidocs, theugh this group has not besn
firmly estatished yet. The Pl has given expository talks on topology 10 audiences consisting of elementary, middie and high schoo! sludenis and their paronis. He
has writlen and distributed lecture notes, and he is worleng with a campuler scentist on 2 geomatric probiem aristny from he: work. Overall, the PY's broader impact
is quite reasanable for a young P

Please evaluate the strengths and
weaknesses of the proposal with respect to any additonal salicitation spacilic taview crilena, if
applicable

Summary Statement

While | considger this a good proposal in and of itself, unforunately it suffers in comparison with many of the other proposals | have reviewed, largely due toits
specificity of scope compared to the other proposals, The Pt has established several zoiid research grials within his area of specubizalion and appears 1o be a very
promising mathematician, but (6o many other proposals contain multple streams of research across a vanegy of disciphines. Thus  reluciantly have 10 give s
proposal a refabively lower rank compared to the other proposals rsviewed

4 Back to Proposal Staws Detail
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Proposal Number: 1406507

MSF Program: TOPOLOGY

Principal investigalor; Waish, Mark

Proposal Title: The Space of Positive Scaler Curvature Meincs
Rating: very Good

REVIEW:

In the context of the live review elements, please
evaluate the strengths and weaknesses of the proposal vAth respec 1 Inlelfectual mert

Intelicclual Merit aseems quile high as s proposal lies al the intersaction of geometry, topology and analysis and has potential impact in a variety ol settings.
Furthermore the breadth makes this a very worlhwhile project

inthe contex of the five review elements, please
evaluale the strengths and weaknesses of the proposai vath respert I broader Impacts.

Broader Impacts: dthese are Ok bui nol spectacular, abviously mentoring students in gearmelry and 1opolegy and hostng high level speakers are worthy goals, and
as a faculty member at Wichita State the Pt will have some Iozal impact.

Please evaluate the strengths and
weaknesses of the proposal with respect (0 any additional sohciation-specific renew crieria, if

! applicable

Summary Statement

Walsh proposes (o conlinue his work on developing methods lor censtrucing topologically significand famiies of pstanetncs These constructions wall awd in
addressing questions cencerning posiive scalar curvature. I particulas, us project aims to establish a corespondence between a space of geometric objects
(pSc-metrics) and a space of smooth topological ones (generalized Morse kunctions). More specifically, ihe Pl outhnes a program 1o

~further develon lechniques for construcling Interistng families of psc-mealfics on a smooth compact mamfold X
--address key questions aboul [he nelrics conatrucled by these taals, with regard n particular to psc-concordance and psc-isotopy
~apply (hese techniques to further understanding on the topalogy of the space of psc-metnes, Riem+(X), and 115 vancus madul spaces

Review: dguestions about the existence or non-gxisience of vanous curvalure typos, positve Ric curvalure of non-negative seclional curvature for example, are
of congideratie interest. The classification of manifolds which agmil matrics of posivve scalar curvalure (psc-meteics) has made fots of peogress Arclated problem
is that of understanding the (@pology of the space of all psc-meines on a smoath manifold, This probfem undeies Walshrs propesal, which s extremely well
written. He has a strong publicatdon record (including a paper m Geoinetry and Topology and an AMS Metnnir} and thus s a young fesearcher whu shows great
promise. i {e deserves (o be supported

(note however ihat the budget is unrealistic and should be drastically curt)

Grade VG+

4 Back (0 Pronusal Status Detail

bBownload Adobe Acrobal Reader for viewing PDF files

Hatignal Honee Foundation .
4200 Weson Baulcwad Aiton. Argneg 22230 UEA Bz ane Sgcupicy
Tl 793 292 S10) B0 007 0325 TRD 7003 292.5090

ol 1 0371372015 01:23 PM



NSF FastlLane :: Proposal Status https://www.{astlane.nsf.govirese archadmin/view.

@ 101

HES Bame | Yovrs | Sitr BMap T SPG | AAG [ Contact U | FasiLaae Hetp

\Fast{ETTA puco-pimanagement Change Baxsswor | Lagers
£} .

Proposal Furstions 10Oy

Proposal Status |mam » Orgamzation Wichda Siate Universiy

Panel Summary #1

Proposal Number: 1498007

Panel Summary;
Panel Summary

Intellectual medt; Itis is a nice proposal in geametric topoiogy. The P is an expertin paramatenized Morse thary and proposes o use that expertise [0 Siudy
questiens aboul the space of positive cunvalure metrics, The pane! liked the PI's new proof of the cobordism-invanance of omotopy fypes of these spaces. The
proposal was considered to be one ol the best-written, and the pictures werp great. Sorne of the proposed research seems (o present some good new ideasin a
classical field.
Postdoc mentoring plan; the panel felt fike the postdoc mentoring plan did net include any planned mentoring
Broader impact the Pi woutd ike to develop a research group at Wichita State, The panel did not find this to be a realistic goal at Ihis gigint, In general, we found
the previous broader impacts to be acceptable for the career-level of the P1.

¥ - . -

The panel thought that the amount requested ior ravel support was completely unreasonable.

The Pi has not had previous support from the NSE

I
This was a solid proposal, but not ane of the best. Cue to the presence of many excellent applications, the pangl placed the proposal in the not recomme nded lor
funding categorsy,
The summary was read by/to the pangl and the panel coneurred that the summary accurately reflects the panet discussion,

Panel Recommendation: Not Recemmended

O 4 Back 1o Proposal Status Detail
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Panel Summary §2

Proposal Number: 1406007

Panel Summary:
Pangl Summary

Intctivenal Mot Yins preyod is concerned with UororsEamiing posiive scalar curvatule meliics, The P has already obtained interesung resulls in ttus direction, In
e, e menhier of the panel was very imprested by the PPy fecent wrek on e lnmiotopy type of he space of posiove scatar Curvature melncs on the
sptene Anather moerminer of the panel described this as o solid mudkdte-ol-the-toad proposal, which seemed not as strong as the compelition

Broad lmpact: The Pl plans to buitd up a geometry group al s instiuuon, and he has specfic plans W supenvise graduate siudents.

Results from prior NSF suppart: Nia

The panel places the proposal in the “Recommended lor funding if possible” category.

The summary was read by/to the panel and the panel concurred that the summary accurately reflects the panel fscgsinn

Panel Recammendation: Fund if Possible

4 pack 1o Proposal Status Detail
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FW: your conference proposal 1518937
1 message
Searle, Catherine <Catherine.Searle@wichita.edu> Fri, Mar 13, 2015 at 1:53 PM

To: "searle.catherine@gmail.com” <searle.catherine@gmail.com>

From: Kania-Bartoszynska, Joanna [jkaniaba@nsf.gov]

Sent: Wednasday, February 04, 2015 3:52 PM

To: Searle, Catherine; 'cplaut@math.utk edu’; Waish, Mark; leonard.wilkins@uncp.edu

Ce: Castano-Bernard, Ricardo; Stark, Christopher; Wang, Shuguang; Kania-Barteszynska, Joanna
Subject: your conference proposal 1518937

Dear Catherine at al,

Thank you very much for providing an updated version of the project dascription for your conference proposal
DMS 1518937 * Smoky Great Plains Geometry Conference".

We discussed it at length and decided to recommend an award for one year of funding, with the budget as
requested for the first year.

We felt that the potential broader impacts of this activity would be strong. We had some issues with the writing of
the proposal - we found the paragraph comparing the speaking engagemenls oi Brendie and Mirzakhani to be

-@questionable, since lots of factors go into who the speakers are, inctuding having the inviled person agree to
speak. We also debated the method of having a specific quota of speakers of any gender. Nevertheless, the goal
of showcasing female geometers is laudable.

The conference series still seems to be a pilot activity, and we would like to see the resuits of prior conferences
before committing to several years of support. We recommend that the potential future proposals devote more
place to the scientific description of the proposed meetings.

in order to proceed with the recommendation | need a revised budget from you for one year of support and an
abstract. The budget should be provided by your Sponsored Research Office, and an abstract should be included
as plain text inside an email message from you.

Regarding an abstract, the following is a quote from NSF documents:

Abstracts are a public record of active and expired awards and are an important source of information on NSF
activities. The purpose of the Abstract is to describe the project and justify the expenditure of Federal funds.
Abstracts must not contain inappropriate or confidential information, and because they are availabie to such a
wide audience, high standards of quality must be maintained in preparing them.

The NSF award abstract has two parts, which should appear in the following order:

Part 1: A nontechnical description of the project, which explains the project’s significance and importance. This
description also serves as a public justification for NSF funding by articulating how the project serves the national
interest, as stated by NSF's mission: to promote the progress of science; to advance the national health,
prosperity and welfare; or to secure the national defense. This part of the abstract should describe the
fundamenital issues the project seeks to address, as well as other potential benefits, such as how the project
advances the field, supports education and diversity, or benefits society. This part should be understandable by a
broad audience.

Part 2: A technical description of the project ihat slates its goals and scope, the methods and approaches to be
used, and its potential contribution. In many cases, the technical project description may be a modified version of
the project summary that is submitted with the proposal. However, the technical description should reflect any
changes in the project's goals made afer the review process.
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Upon award of a proposal, the Abstract is available in the Award Search application and via FastLane

We ask that you include the name, place and dates of the conference as the first sentence of the ab stract and that
you inciude a webpage listing at the end,

I should add that this is not an official announcement of an award. We can only recommend that an award be
made. The official award itself is made by the Division of Grants and Agreaments.

As soon as | receive an abstract and a revised budget from you | will initiate the paperwork that will result in an
official award announcement.
it will take an additional four to six weeks for the processing to be completed.

With best regards,
Joanna

Dr. Joanna Kania-Bartoszynska
Program Director

Geometric Analysis and Topology
Division of Mathematical Sciences
National Science Foundation
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18 messages
Kania-Bartoszynska, Joanpa <jkaniaba@nsf.gov> Mon, Jan 27, 2014 at 4:55 PM

To: "searleca@onid.orst.edu” <searleca@onid.orsl.edu>, "cplaut@math.utk.edu” <cplaut@math.utk.edu>,
"leonard.wilkins@uconn.edu” <leonard.wilkins@ucenn.edu>

Cc: "Kania-Bartoszynska, Joanna” <jkaniaba@nsf.gov>, "Wang, Shuguang" <SWANG@nsf.gov>, “Castano-Bernard
Ricardo" <RCASTANO@nsf.gov>, "Stark, Christopher” <cstark@nsf.gov>

Dear Professors Searle, Plaut and Wilkins

We have discussed your conference proposal DMS - 1408592 “Smoky Cascade Geometry Conference"
requesting three years of funding for a series of meelings.

| am pleased to let you know that we intend to recommend an award that provides funding for the first meeting in
the series.

We liked the scientific prospects and likely broader impacts laid out for the first year. Since this is a new
conference series, in keeping with past program's practices, we are willing to make a pilot investment at the level
of the first year budget, and to welcome a follow up in FY 2015 if the 2014 meeting works well.

in order to proceed with the award recommendation we need a revised budget for one year of funding, at the level
requested for the first year. It should be submitted by your Sponsored Research Office.

-'@also need an abstract. The abstract should have two parts; -a technical description of the project and -a non

“technical explanation of the project's broader significance and imporlance. Please include the title, location and
dates of the conference as the first sentence of the abstract, and please provide the hitp for the current
conference website at the end of the abstract.

Abstracts are a public record of active and expired awards and are an important source of informalion on NSF
activities. The purpose of the Abstract is to describe the project and justify the expenditure of Federal funds
Abstracts must not contain inappropriate or confidential information, and because they are available {o such a
wide audience, high standards of quality must be maintained in preparing them Upon award of a proposal, ihe
Abstract is available in the Award Search application and via FastLane.

Please, send me your abstract pasted inside a simple email message

| should add that this is not an official announcement of an award. We can only recommend that an award be
made. The official award itself is made by the Division of Grants and Agreements.

As soon as | receive an abstract from you and the revised budget from the Sponsored Research Office | will
initiate the paperwork that will result in an official award announcement. It will iake an additional four to six weeks
for the processing to be completed

With best wishes and congrafulations,
Joanna

Dr. Joanna Kania-Bartoszynska
Program Director

Geometric Analysis and Topology
& Division of Mathematical Sciences
"National Science Foundation
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Subject: Fwd: DOE review and comments

From: Nickolas 56lomey <nsolomey@gmail.com=
Date: 03/20/2015 01:49 FM

To: Tom Delillo <delillo@math.wichita.edu>

Here are the 4 reviewers comments, there are lots of nice things to cut out if you want.

-—-===e=e- Forwarded message ---------

From: Nickolas Solomey <nsclome mat.com=
Date: Thursday, February 26, 2015

Subject: DOE review and comments

To: "Meyer, Holger" <holgermever@wichita.edu>, "Muether, Mathew"” <Mathew Muether@wichita.edu>

Skip to Main Content

Title ImageView Reviews
Collapse

0000215097: Wichita State University, Wichita, Kansas

Pi: Solomey, Nick

Proposal Title: Experimental Neutrino Particle Physics Program

Solicitation: DE-FOA-0001140 - FY 2015 Research Oppartunities in High Energy Physics
Reviewer Category: Primary

*» By Reviewer - Current Tab
Collapse All
Collapse

Reviewer 1
Criteria

1. Scientific and/or Technical Merit of the proposed effort

What is the scientific innovation of proposed research?

How does the proposed research compare with other research in its field, both in terms of scientific
and/or technical merit and originality?

How might the results of the proposed research impact the direction, progress, and thinking in relevant
scientific fields of research?

What is the likelihood of achieving influential resuits?

1 am somewhat surprised that nobody in the group appears to be directly involved in the
oscillation analyses themselves as this is clearly the most exciting part of Nova. That being
said, these analyses abviously require good understanding of beam and detector to be
successful, so the group's research still impacts Nova's results {and by proxy perhaps
neutrino mass ordering and CP violation) in a major way.

03/20/2015 02:19 PM
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@ 2. Appropriateness of the Proposed Method or Approach
Does the proposed effort emnploy innovative concepts or methods?
How lpgical and feasible are the approaches?

Arethe conceptual framework, methods, and analyses well justified, adequately developed, and likely to
lead to scientifically valid conclusions?

Does the applicant recognize significant potential problems and consider alternative strategies?

The approaches chosen seem reasonable to me. Having no previous Kaon physics
experience | am not really in a good position to discuss the merits of a near-perfect tag at
production, but it should be helpful. Application of the LEM analysis to the near detector is
straight-forward and should help. The transfer matrix technique is also well established. No
details are given regarding the neutrino cross section measurements of the near detectors,
but 1 don't foresee unsolvable problems.

3. Competency of Applicant's Personnel and Adequacy of Proposed Resources
Does the proposed work take advantage of unique facilities and capabilities?
What is the past performance of the team?
How well qualified is the team to carry out the proposed work?
‘@ Are any proposed plans for recruiting any additional scientific and/or technical personnel including new
senior staff, students and postdocs reasonable, justified, and appropriate?

Are the environment and facilities adequate for performing the proposed effort?

Are the senior investigator(s) or any members of the research group that are being reviewed leaders
within the proposed effort(s) andfor potential future leaders in the field?

For senior investigator(s) proposing to work across multiple research thrusts, are the plans for such
cross-cutting efforts reasonably developed and will the proposed activities have impact?

i have no reason to doubt the brilliance of the personnel, and given their previous
experience with MIPP | think they are able to perform the proposed program.

4, Reasonableness and Appropriateness of the Proposed Budget
Are the proposed budget and staffing levels adequate to carry out the proposed work?
Are all travel, student costs, and other anciflary expenses adequately estimated and justified?

Is the budget reasonable and appropriate for the scope?

I think the program wouid profit from more graduate students as there is only one {Fermilab-
resident} post-doc. | am rather surprised by the large travel budget as Wichita is not so far
from Fermifab (about 700 miles), and Batavia/Geneva/Naperville is not a very expensive
area.[Redacted]

5. RELEVANCE OF THE PROPOSED RESEARCH TO THE MIsSSION OF DOE OFFICE OF HEP PROGRAM
How does the proposed research of each senior investigator contribute to the mission, science goals and
programmatic priorities of the subprogram in which the application is being evaluated?

& Is the proposed research consistent with HEP’s overall mission and priorities?

For multi-thrust proposals, does the scope of the full proposed program provide synergy or additional

2ol12 03/20/2015 02:19 PM
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‘Q benefits to the HEP mission beyond the individual thrusts?
How likely is the research to impact the mission or direction of the overall HEP program?

For senior investigator(s) propasing to work and/or transition across multiple research thrusts during the
project period, will their averall efforts add value in the context of HEP program goals and mission?

Work on Nova is of course a central contribution to DoE's HEP mission since it is currently the
leading experiment in U.S. neutrino physics. A role in the far detector analysis would further
strengthen the proposal.

6. ACCOMPLISHMENTS AND PLANS OF EACH SENIOR INVESTIGATOR
The scientific merit and potential impact of the senior investigator’s proposed work

The competency of senior investigator’s team and likelihood of success

A comparison to other senior investigators working in the same research area

Prof. Solormey: In his role as MIPP co-spokesparson he is well positioned to lead analysis

understanding the neutrino beam which is critical of an oscillation experiment of this type.

Since the knowledge of neutrino cross section is poor, precision cross section measurements

at the near detector are alway a good idea. The mast innovative part of his research appears
@ to be the tagged production of strange mesons.

Prof. Muether: He concentrates on understanding the detectors which is also quite important
The transfer matrix to the far detector is a central element in an neutrino oscillation
experiment. | can't really comment on any nuciear physics topics retated to the near
detector, but | am at least somewhat familiar with the axial mass mystery that seems to
depend on ™2, so further studies there should be helpful.

Prof. Meyer: His main contribution appears to be also MIPP, but he's also involved in the near
detector analysis and will contribute to the proposed test beam analysis. | think it would be
good if he also adopted a more leading role in the near-detector LEM analysis and not only
“oversee the technical aspects” to make his physics contribution clearer.

Overall Summary of the Proposal

Summary This is a modest-size proposal focussed on only Nova (and MIPF) and perhaps the stronger

Comments: for it. It appears to cover all aspects of Nova and complements it with research on particle
production in the Nova beam as well as systematic studies of the Nova (-like) detector
response in a test beam. The analysis effort is for the Nova near detector appears and the
no-oscillation prediction of the far detector.

Collapse
Reviewer 2
Criteria

Q 1. Scientific and/or Technical Merit of the proposed effort
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What is the scientific innovation of proposed research?

How does the proposed research compare with other research in its field, both in terms of scientific
and/or technical merit and originality?

How might the resufts of the proposed research impact the direction, progress, and thinking in relevant
scientific fields of research?

What is the likelihood of achieving influential resufts?

The group plans to continue participating in Nova, continue with MIPP analysis and possibly
be involved in 3 Nova beam-test. The MIPP analysis is quite important for future
long-baseline neutrino experiments. There is potential impact here, beyond simply
participating in an experiment.

2. Appropriatenass of the Proposed Method or Approach
Does the proposed effort employ innovative concepts or methods?
How logical and feasible are the approaches?

Are the conceptual framework, methods, and analyses well justified, adequately developed, and likely to
lead to scientifically valid conclusions?

Does the applicant recognize significant potential problems and consider alternative strategies?

Some of the analysis ideas on Nova do not seem feasible, though perhaps if they were more
completely described and backed up with simulation, their viability would be more ciear.
The MIPP work is quite important,

3. Competency of Applicant's Personnel and Adequacy of Proposed Resources
Does the proposed work take advantage of unique facilities and capabilities?

What is the past performance of the team?

How well qualified is the team to carry out the proposed work?

Are any proposed plans for recruiting any additional scientific and/or technical personnel including new
senior staff, students and postdocs reasonable, justified, and appropriate?

Are the environment and facilities adequate for performing the proposed effort?

Are the senior investigator(s) or any members of the research group that are being reviewed leaders
within the proposed effort(s) and/or potential future leaders in the field?

For senior investigator(s) proposing to work across multiple research thrusts, are the plans for such
cross-cutting efforts reasonably developed and will the proposed activities have impact?

The team is competent and capable.

9 4, Reasonableness and Appropriateness of the Proposed Budget

Are the proposed budget and staffing levels adequate to carry out the proposed work?
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Are all travel, student costs, and other ancillary expenses adequately estimated and justified?

Is the budget reasonable and appropriate for the scope?

The travel costs seem out of line,

5. RELEVANCE OF THE PROPOSED RESEARCH TO THE MisstoN oF DOE OFfICE oF HEP PROGRAM

How does the proposed research of each senior investigator contribute to the mission, science goals and
programmatic priorities of the subprogram in which the application is being evaluated?

Is the proposed research consistent with HEP's overall mission and priorities?

For multi-thrust proposals, does the scope of the full proposed program provide synergy or additional
benefits to the HEP mission beyond the individual thrusts?

How likely is the research to impact the mission or direction of the overail HEP program?

For senior investigator(s) proposing to work and/or transition across multiple research thrusts during the
project period, will their overall efforts add value in the context of HEP program goals and mission?

The work is relevant to the mission.

s 6. ACCOMPLISHMENTS AND PLANS OF EACH SENIOR INVESTIGATOR
The scientific merit and potential impact of the senior investigator's proposed work

The competency of senior investigator's team and likelihood of success

A comparison o other senior investigatars working in the same research area

The team is scientifically competent.

Overall Summary of the Proposal

Summary
Comments: The group has experience pushing forward analysis in MIPP. This is quite important. The

possible contribution of computing power 15 nice.

Q Collapse
Reviewer 3

of12 03/20/2015 02:19 PM

on



Fwd: DOE review and comments 111

@

Criteria

1. Scientific and/or Technical Merit of the proposed effort
What is the scientific innovation of proposed research?

How does the proposed research compare with other research in its field, both in terms of scientéfic
and/or technical merit and originality?

How might the results of the proposed research impact the direction, progress, and thinking in relevant
scientific fields of research?

What is the likelihood of achieving influential results?

This proposal describes wark on NOvA and MIPP by the WSU group. Faculty members
Solomey and Meyer are involved in the MIPP experiment, which has not taken data for a long
time, but which has a large data set on tape still waiting to be analyzed. A new hire,
Muether, intends to continue work on NOvA, and both other faculty members propose to
participate in NOvA as well., The proposal also briefly mentions possible future involvement
in LBNF.

NOvA has considerable intrinsic merit, as a leading current US experiment in the field.
Data-taking is just starting up and has several future impactful results ahead of it, including
new electron-appearance-based measurements of thetal3 with an off-axis beam.

MIPP is a support-type experiment with the aim of measuring charged-particle distributions
with beams at Fermilab. In principle these data are useful for understanding properties of
neutrino bearns. However the collaboration has been rather slow in producing results and
@ few papers have been published, and only after long delay. It would be nice to see MIPP data
: analyzed.

2. Appropriateness of the Proposed Method or Approach
Does the proposed effort employ innovative concepts or methods?
How logical and feasible are the approaches?

Are the conceptual framework, methods, and analyses well justified, adequately developed, and likely to
lead to scientifically valid conclusions?

Does the applicant recognize significant potential problems and consider alternative strategies?

The strongest aspect of this proposal is the service work to NOvA proposed to be done by
Muether, including data quality monitoring. Given his recent involvement at Fermilab, it's
plausible this can be carried out well. Also proposed are near detector data analyses; the
details of how this work will be carried out are not well fleshed out. The group proposes to
take on shift and other support work.

A possible atmospheric tau neutrino analysis is mentioned; however the description contains
an erroneous statement (tau appearance was not recently demonstrated by T2K), betraying
the investigator's unfamiliarity with the analysis: A specific nlan for this analysis is not
described.

Exactly how the MIPP analysis, and possible NOvA test beam analysis (if the test beam
happens} are to be carried out is not described.

3. Competency of Applicant's Personnel and Adequacy of Proposed Resources
Vi ‘Does the proposed work take advantage of unique facilities and capabilities?

What is the past performance of the team?
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How well qualified is the team to carry out the proposed work?

Are any proposed plans for recruiting any additional scientific and/or technical personnel including naw
senior staff, students and postdocs reasonable, justified, and appropriate?

Are the environment and facilities adequate for performing the proposed effort?

Are the senior investigator(s) or any members of the research group that are being reviewed leaders
within the proposed effort(s) and/or potential future leaders in the field?

For senior investigator(s) proposing to work across muitiple research thrusts, are the plans for such
cross-cutting efforts reasonably developed and will the proposed activities have impact?

While Solomey is co-spokesperson of MIPP, the researchers are not really leaders in the
field-- the MIPP experiment has the reputation of being extremely slow to produce results
(for the publication on charged pion production yields which finally showed up this year, itis
not clear what the WSU contribution is).

Although their track record is not very strong, the group members are qualified to carry out
the proposed work. The recent hire, Muether, was recently a Fermilab postdoc working on
NOvA and appears best positioned to make a contribution to NOvA.

The request represents significant new personne! for the group (a postdoc, a grad student
and two undergrads). While this would not be unreasonable for a group of this size, it's not
clear funds would be optimally spent in this group without much advising record.

The facilities seem to be adequate.

;@ 4. Reasonableness and Appropriateness of the Proposed Budget
. Are the proposed budget and staffing levels adequate to carry out the proposed work?
Are all travel, student costs, and other ancillary expenses adequately estimated and Justified?

Is the budget reasonable and appropriate for the scope?

For the items requested, the budget is not too unreasonable, although the foreign travel
seems rather high for a group doing research at Fermilab. As indicated above, it's not clear
the large personnel increase is warranted for this group.

5. RELEVANCE OF THE PROPOSED RESEARCH TO THE MIssioN oF DOE OFFIce oF HEP PROGRAM

How does the proposed research of each senior investigator contribute to the mission, science goals and
programmatic priorities of the subprogram in which the application is being evaluated?

Is the proposed research consistent with HEP's overall mission and priorities?

For multi-thrust proposals, does the scope of the full proposed program provide synergy or additional
benefits to the HEF mission beyond the individual thrusts?

How likely is the research to impact the mission or direction of the overall HEP program?

For senior investigator(s) proposing to work and/or transition across multipfe research thrusts during the
project period, will their overall efforts add value in the context of HEP program goals and mission?

The proposed research is entirely relevant to the mission and priorities of HEP.

6. ACCOMPLISHMENTS AND PLANS OF EACH SENIOR INVESTIGATOR
tg The scientific merit and potential impact of the senior investigator's proposed work

The competency of senior investigator's team and likelihood of success
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A comparison to other senior investigators working in the same research area

Solomey is a Pl with some expertise but without a very strong track record of research or
advising students. Although spokesperson of MIPP, it is not even clear his, or the WSU
group's, role, and the experiment has been disappointingly slow in producing results.

Meyer is a P| with some expertise but without a very strong track record of research or
advising students. The proposal is light on specifics of proposed research and weak
compared to others proposing similar research.

Muether is a new hire and the most promising member of the WSU, having recent track

record of contributions to NOVA as a ppstdoc. The proposal to develop and maintain data
quality tools is the strongest element of this overall rather weak proposai.

Overall Summary of the Proposal

Summary The proposal is light on specifics of proposed research and weak compared to others
Comments: proposing similar research.

Collapse

Reviewer 4

Criteria

1. Sclentific and/or Technical Merit of the proposed effort
What is the scientific innovation of proposed research?

How does the proposed research comnpare with other research in its field, both in terms of scientific
and/or technical merit and originality?

How might the results of the proposed research impact the direction, progress, and thinking in relevant
scientific fields of research?

What is the likelihood of achieving influential results?

The WSU group is proposing a 3-year research effort supparted by 3 senior investigators focused on NOvA near
detector analysis and a proposed test bearm run. The NOvA near detector is now fully operational and will collect a
very large sample of neutriao interactions in the 2 GeV encrgy range. The analysis of this data is crucial for the
NOvA neutrino oscillation program and in advancing our understanding of nuclear effects in neuwino scattering. I{
the WSU group can provide a sirong team leading analysis of the NOvA near detector data, this could have a
substantial impact on the NOvA program. WSU’s support of Usc test bearn run and analysis of MIPP daw taken on
the NuMl target could enhance this effort, although a coherent analysis plaa [or these 3 programs was not presented.
How is this all connected and how do each of the research efforrs strengthen each other?

2. Appropriateness of the Proposed Method or Approach

@ Does the proposed effort employ innovative concepts or methods?

How logical and feasible are the approaches?
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Are the conceptual framework, methods, and anaiyses well justified, adequately developed, and likely to
lead to scientifically valid conclusions?

Does the applicant recognize significant potential problems and consider alternative strategies?

"The Pls propose to build a team that will focus on measurements in the NOvA near detector. This effort is incredibly
important and will provide valuable, high statistics datasets for analysis.

Near Detector (Solomey): proposes to explore neutrino-induced kaon production in the near detector. There is very
little existing data on neutrino-induced kaon production so adding 1o this collection would be valuable. Specifically,
the PI proposes to search for antineutrino-induced K- vs. KObar production. Such events are proposed to be tagged
based on the number of particles emitted from the interaction vertex. While the simgple final states expressed in
equations (1) and (2) are true for free nucleon scattering, nuclear effects greatly alter this picture. How will the
carbon target present in NOvA modify this picture and the event selection being proposed? What do such events
look Like in the NOvA detector? Some example event displays of simulated K- and KObar events would have been
useful. The PI points out that “if a few thousand of these events can be found, there is the potential to do some
interesting physics of the KO oscillation mechanism”, but does not state how many events might be expected in a
reasonable NOvA beam exposure. The analysis uses antineutrino reactions. Will this study be donc in neutrino
and/or antineutrino mode running? The PI mentions “even though there is a small amount of antneutrinos in the
beam of NuMT, because we would see a negative lepton (muon or electron), we then know that it was a neutrino that
produced the KO particle”. The NOvA detector is not magnetized so it would have been helpful to explain how one
will separate neutrino from antineutrine events for this study. Also, a reference should be included for the source of
exjsting dala on numubar p —> mu+ K- p in Equation (1) given that this sample is referred to twice in the texL,

Near Detector (Muether): propases to continue work on understanding the off-axis NuMI flux. This is cruciat for
any cross section measurements that are to be obtained from the near detector. Profs. Muether and Meyer also
propose to measure the axial mass (MA) in quasi-elaslic interactions in the NOvA near detector. The study of quasi-

@ elastic scaltering is an incredibly important avenue of research given the newly appreciated nuclear effects involved
in such interactions and the role they play in the interpretation of neutrino oscillation data. The field needs more data
to make sense of the current picture and the narrowly peaked off-axis NuMI flux provides a unique opportunity to
scrulinize these events without the added complication of a very wide spectrum of participating neutrino energies.
However, the analysis description is behind the times. The Pls are encouraged to facus on producing a less model-
dependent physics result from this data than MA. Recent neutrino experiments, such as MiniBooNE, ArgoNeuT,
T2K, MINERVA, etc. have instead concentrated on measuring the differential cross sections for the final state
particles produced in such quasi-elastic interactions rather than axial mass extractions. This approach invokes less
model assumptions and produces a more comprehensive set of data (not just a single number) that can be directly
used by nuclear theorists and mode! builders to advarce our understanding of the complex nuclear physics in play.
Muether’s added interest in initiating an atmospheric tau neutrino analysis in the NOvA far detector is intriguing. It
would be more cohesive if there werc a connection hetween this and the near delector program. For example, are
there backgrounds or techniques for the tau neutrino search that can be specifically constrained using NOvA near
detector data?

MIPP (Solomey/Meyer}: The statement on planned MIPP analyses is vague. Who will be specifically working on
this beyond oversight of ongoing work and what is the tmeline for results? The MIPP data is valuable for a variety
ol reasons, yet it is unclear from the proposal whether WSU plans to contribute any WSU postdocs or students to the
analysis of this data. With their close involvement in MIPP and the availability of hadro-production data on the
NuMT targe, the WSU group could advance the state of knowledge of the NuMi off-axis flux that would support the
neutrino cross section program they propose. This seems like a missed opportunity.

Testbeam (Meyer/Muether): The WSU group is involved in plans to expose a pratatype of the NOvA detector in the
Fermilab test beam facility. They have considerable input tn lend to this effort given Muether’s expertise oa the
NOvA. detector and Meyer's extensive experience on MIPP. This would also give valuable hands-on detector
experience to their students. The description of what WSU would like to obtain from the test beam run, however, is
very general. The proposal would have been stronger had the test beam run been connected 10 their planned neas and
far detector measurements. For example, what can be learned on kaons and protans in the proposed test beam
cxposure that would enhance the planned K0 and quasi-clastic near detecior measurements, respectively? The test
beam analysis plan is lacking specifics. What does the team want Lo get out of the testbeam and are they pushing for
speaific measurements that will enhance thetr NOvA near detector analyses?
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@ The team presents two plans depending on the timeline [or the NOvA test bean run. If the iest beam run is delayed
fur some reasen, focus will shift on NOvVA far detector analyses. [t 15 important (o aruculate this alternate plan, but it
is not clear what “Additional Service” means in years 3.4 on the timeline on pages 7.8 or what far detector work the
group will pursue (beyond Muether’s atmospheric tau eutrino search) if the zest beam run is pushed back in time
and/or the new WSU computing core {or LEM transfer is not realized.

3. Competency of Applicant's Personnel and Adequacy of Proposed Resources
Does the proposed work take advantage of unique facilities and capabilities?

What is the past performance of the team?

How well qualified is the team to carry out the proposed work?

Are any proposed plans for recruiting any additional scientific and/or technical personnel including new
senior staff, students and postdocs reasonable, justified, and appropriate?

Are the environment and facilities adequate for performing the proposed effort?

Are the senior investigator(s) or any members of the research group that are being reviewed leaders
within the proposed effort(s) and/or potential future leaders in the field?

For senior investigator(s) proposing to work across multiple research thrusts, are the plans for such
cross-cutting efforts reasonably developed and will the proposed activities have impact?
Prol. Solomey is currently spokesperson of MIPP and will continue in his role. Prof. Meyer was previously
commissioning and run coordinator for MIPP and could led valuable experuse to the proposed NOvA test beam run.
In addition (o the quasi-elastic measurement outlined above, P’rof. Meyer also plans to continue o support the NOvA
/ beam spill system, however it seems this role could easily be passed on to the WSU postdoc or graduate student who
%, will be based at Fermilab. Neither seem to have a strong track record of mentoring students and MIPP has been very
visibly slow in producing results.

Prof. Muether possesses an established and visible role ou NOvA being a member of the NOvA executive
committee and having been a former run coordinator for the experiment. He is a DAQ cxpert and is one of two
qualified APD experts on NOvA. He will continue 1o lead the NOvA data quality effort. Geiting students involved
with the watchdog group would provide excellent training. He seems very well-suited to lead a NOvA near detector
analysis team given his expert knowledge of NOvA. He appears best situated to make future contributions to NOvA.

The proposed research would leverage a new $226k 300+ core computing center thal is in the WSU president's
request (o the state of Kansas. The proposal does not state how successful the realization of this new computing
cluster is likely to be. If this second site is established at WSU, the LEM techniques could be readily extended to the
planned near detector analyses and provide extra computing prowess for reprocessing NOvA data sets.

4. Reasonableness and Appropriateness of the Proposed Budget
Are the propused budget and staffing levels adequate to carry out the proposad work?
Are all travel, student costs, and other ancillary expenses adequately estimated and justified?

Is the budget reasonable and appropriate for the scope?

The P requests support for 2 summer months each year for Profs. Solomey, Meyer, and Muelher, as welt as one
postdoc, one graduate swdent, and lwo undergraduates who will work on NOvA lor the duration of the proposed
research. As for the requested funding, two aspects of the propused budget raise guestions (1} The propused travel
budget is large at a total cost of ~$50k/year. The expense is dominared by the need for 24 week-long trips o
Fermilab per year for NOvA shift suppart and collaboration with other members of the NOVA team. There must be 1
more optimat schedule than traveling to Fermilab every other week (1) R is unclear why this is needed when the
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’ WSU postdoc and graduate student will be based at Fermitab (and can provide local support) and whea a remote
shilt facility at WSU is planned for early 2015, (2) The $15,508 budgeted for personal computing 1s not emized -
how many computers does this include, for which personnel, and on what timescale?

5. RELEVANCE OF THE PROPOSED RESEARCH TO THE Mission oF DOE Orrice oF HEP PROGRAM
How does the proposed research of each senior investigator contribute to the mission, science goals and
programmatic priorities of the subprogram in which the application is being evaluated?

is the proposed research consistent with HEP's overall mission and priorities?

For muiti-thrust proposals, does the scope of the full proposed program provide synergy or additional
benefits to the HEP mission beyond the individual thrusts?

How likely is the research to impact the mission or direction of the overall HEP program?

For senior investigator(s} proposing to work and/or transition across multiple research thrusts during the
project period, will their overall efforts add value in the context of HEP program goals and mission?

The proposed work is within the DOE OHEP's mission to fusther elucidate the properties of neutrinos by sending
accelerator-based sources of neutrinos across long distances. NOvA is the flagship experiment in the U.S.-based
neutrino pregram. Support foc the analysis of the substantial datasets expected to be collected in the NOvA near
detector will be critical to the success of the expetiment. There will be a lot of data, many interaction channels, and a
lot of complex physics that need to be understood with this device 50 a stvong analysis team should be supported to
carry out this work. In addilion, a better understanding of the response of the NOvA detector by exposing a
prototype to known particle beams will ensure the robusiness of results obtained from both the near and far
delectors.

6. ACCOMPLISHMENTS AND PLANS OF EACH SENIOR INVESTIGATOR
The scientific merit and potential impact of the senior investigator’s proposed work

The competency of senior investigator's team and likelihood of success

A comparison to other senior investigators working in the same research area

Solomey and Meyer are Pls with sorne expertise, but it is unclear how successful they bave been in leading postdocs
and students to produce physics results. Muether is a new hire and most promising member of the WSU team, given
his established record on NOvA as a postdoc for the past several years.

Overall Summary of the Proposal

Summa

Commems: This proposal initiates an analysis team focused on the NOvA near detector and planned test beam run. Both darta
sets are important for the success of NOvA and will allow us to learn some important nuclear physics in the process.
The strength of the proposal is in launching a new team devoled to NOvA near detecior analysis. The weakness is
ihe lack of detail and cohesiveness in the planned work. NOvA is currently the flagship neutrino experiment in the
U.S. There will be a lot of data in the near detector, a lot of interaction channels, and a lot of complex nucloar
physics that needs to be understood so a strong analysis team should be supported to carry out this work. With the
new addition of Muether, WSU could, in principle, be that team.

@ Dr. Nickolas Solormey

Professor of Physics
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Context Statement

For FY2016, proposals were reviewed by the Elementary Particle Physics (EPP) program using the following, well
O established NSF/PHY merit review process.

Target Date for Submission and Receipt of Proposals: The EPP program reviewed 38 proposals submitted to the Base
Program with a target date of October 27, 2015,
Thirty-five proposals were submitted to EPP (1221), 2 to PA (1643) and one to NP (1234),

Ad hoc Reviews: Each of the proposals was sent to at least three external merit/ad hoc reviewers. The EPP
requested reviews were submitted to NSF electronically during the period December 2015 through January 26, 2015
and all prior to the time of the EPP2015 Panel Meeting Feb. 1-3, 2016.

One proposal had significant research components in the area of Nuclear Physics (NP) program. For these proposals,
EPP and NP program directors chose several ad hoc reviewers to provide expert advice from each of these domains.
Similarly for the two proposals submitted to PA.

Panel Review: The 38 proposals were evaluated collectively and comparatively by the EPP2016 Panel {(P161038), a
group of thirteen distinguished scientists that met at NSF Headquarters in Ballston, Arlington, VA, on 1-3 Feb., 2016.

Proposal Discussion and Rating: Each of the proposals was reviewed in detail by three or four members of the Panel,
one as the primary (or Lead) reviewer, one as the secondary (or Second) reviewer, and one as the tertiary (or
Scribe) reviewer. The lead provided a brief summary of the proposed work, an overview of the relevant ad hoc
reviews, and her/his rating of Intellectual Merit (IM) and Broader Impacts (BI) components as well as the rationale
for these ratings, after which the Second and Scribe (and fourth if applicable) expressed their views, rating and
rationale. The rating scale was: E (Excellent), V (Very Good), G (Good), F (Fair), P (Poor). There then foliowed an in-
depth discussion of the proposal by the entire Panel, again with careful attention paid to both NSF Merit Criteria for
Intellectual Merit and Broader Impacts, For those proposals with more than one PI, consideration was given to the
contributions of each PI. The Scribe then drafted the EPP Panel Summary, which captured the conclusions of the
entire panel following the discussion.

Proposal Ranking: After the discussion of a given proposal, the EPP Panel was asked to place it into one of three

categories: Fund if Possible (FIP), Fund if Possible at Low Priority (LP), or Do Not Fund {DNF). In those cases where

a proposal would also be reviewed by PA or NP programs, the EPP Panel provided its recommendation only for the
O EPP-specific elements of the proposal.

Then in a preliminary way, the Panel rank ordered the proposals from 1 to 38, with one being the highest ranking

and 38 the lowest. After careful discussion of the relative order of the proposals and the category assignments, the

panel set the final ranking.

Panel Summaries: Once all of the review summaries were completed, the Panel Summaries were entered into
FastLane and then read aloud, with the wording of each agreed to by the full panel. Then the sign-off of approval of
each summary was taken by the lead, second and scribe (and fourth if applicable) for each proposal.

Conflicts: For the Ad hoc/merit reviews, any Conflicts of Interest were acknowledged and with the reviewer declining
to review. For the Panel, Conflicts of Interest of individuals on specific proposals were identified prior to the Panel
Meeting. In all such cases, the persons having the conflict were recused for the period of the presentation and
discussion of the proposal, and from participation in the follow-up deliberations including the rating and ranking of
the proposal and the preparation of the panel summary.

NSF Attendees: Program Directors present during the EPP2015 Panel Review included: for PHY/EPP Jim Shank and
Brian Meadows; for PHY/NP Allena Opper and Ken Hicks. And for PA, Jim Whitmore.

Recommendations: The Program Director’s judgment of and recommendation for each proposal was reached by
assimilating the comments contained in the merit/ad hoc reviews, the EPP2016 Panel Summary and ranking, site-
visit reports (if any), programmatic considerations, and the FY 2016 budget for the EPP program.
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Panel Summary #1

Proposal Number: 1607410

Panel Summary:
Panel Summary

Intellectual Merit:

NOvA has shown its great promise to address some of the outstanding questions in neutrino interactions, and this
proposal seeks to continue Muether's contributions to NovA as he has begun a new position at Wichita State
University. The PI is well-suited to conduct the research he proposes, as he is a very well established member of the
NovA collaboration, having served in various leadership roles - currently as Near Detector Physics Working Group
Coordinator. Such a broad background prepares him well for bringing a new research effort to WSU in his new role
as WSU resumes graduate programs, and to be very successful with what he proposes.

The panel noted that a large number of analyses were mentioned in the proposal, which likely derives from his role
as NGPWG Coordinator, and not because he plans work on all the listed efforts. Certainly it seems to be too many for
a single PI leading a single MS student and undergraduate, but most importantly it was not completely clear to
which analyses the group intends their primary involvement. Being much clearer about this would have improved
this proposal.

Intellectual Merit Rating: Very Good

O Broader Impacts:

The PI has included a good discussion of broader impacts from this proposal. The issues raised include both impacts
in terms of educational opportunities in the arena of data science and computational techniques, both of which fit
very nicely and naturally into a particle physics environment, but the PI has specifically addressed how he will
approach his efforts in this arena in an attractive fashion. Secondly, this proposal is attractive in terms of the
population of students he aims to reach. WSU has the opportunity because of its setting to be effective in drawing
students from underrepresented populations into this work, and the PI specifically seeks to engage them via the APS
bridge program.

Finally, too, and this is increasingly important today, the Pl is engaged already in public outreach via social media,
as well as in specific events hosted by WSU to reach the surrounding K-12 student and teacher populations.

Broader Impacts Rating: Very Good
There is no Postdoctoral Mentoring Statement, as the proposal requests no funding for postdoctoral researchers.

The Data Management plan is exceptionally well spelled out, and is consistent with the NOvA standards developed in
conjunction with the Fermilab Computing Division

Recommendation: Fund if possible

This summary was read by the panel and the panel concurred that the summary accurately reflects the panel
discussion and recommendation.
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Review #1

Proposal Number: 1607410

NSF Program: ELEMENTARY PARTICLE ACCEL USER

Principal Investigator: Muether, Mathew

Proposal Title: Neutrino Interactions in the NuMI Off-Axis Electron Neutrino Appearance (NOvA) Near
Detector

Rating: Very Good

REVIEW:

In the context of the five review elements, please
evaluate the strengths and weaknesses of the proposal with respect to intellectual merit.

1. What is the potential for the proposed activity to advance knowledge and understanding within its own field or

across different fields (Inteltectual Merit)?

The broad goal of the research is to enable precise oscillation measurements in the Nova experiment. In particular,

the proposed project will lead to better understanding of neutrino interactions which are a necessary ingredient to
o performing oscillation measurements.

The measurements will also be useful input for the future DUNE oscillation experiment which is a high priority goal in

high energy physics.

2. To what extent do the proposed activities suggest and explore creative, original, or potentially transformative
concepts? Why?

Neutrino electron scattering has a well know cross section and therefore can be used as an important constraint for
determining incident neutrino flux. While the measurement will be statistics limited for Nova, developing the
technique may be important for future experiments. An additional unigue feature of Nova is the narrow-band beam
which is in the energy range relevant for DUNE. Cross section measurements performed with this beam will be
useful in that they will have largely independent flux systematic uncertainties than those preformed from other
beam sources (NuMI on-axis, Booster, JPARC, etc.). The importance of these measurements is to support oscillation
physics.

3. Is the plan for carrying out the proposed activities well-reasoned, well-organized, and based on a sound
rationale? Why? Does the plan incorporate a mechanism to assess success?

The neutrino interaction physics measurements described are feasible and likely to produce successful outcomes.
The plan to use local computing resources to carry out data analysis projects sounds reasonable, useful and likely to
succeed under the PI's guidance.

4. How well qualified is the individual, team, or institution to conduct the proposed activities? Why?

The P1 is coordinator for neutrino interactions analysis in NOVA. He has a long history of important contributions to
the Nova experiment including leading roles on physics analysis, run coordinator, and other hardware projects. He
also has expertise in computing and is capable of mounting the LEM algorithm computing project using local
resources. He is well qualified to carryout the proposed projects.

= 5. Are there adequate resources available to the PI (either at the home institution or through collaborations) to carry
out the proposed activities?

The Pl is leveraging local computing resources and personnel expertise. Resources appear to be adequate for the
proposed project.



In the context of the five review elements, please 1
evaluate the strengths and weaknesses of the proposal with respect to broader impacts. 12

The educational component is useful and will in particular benefit regional participation in science and technology. It
is well thought out and feasible. The PI has the right expertise to carry out the work and will likely succeed.

Please evaluate the strengths and
weaknesses of the proposal with respect to any additional solicitation-specific review criteria, if
applicable

Summary Statement

The PI is a well respected and capable member of the Nova team and is capable of carrying the proposed research.
The project is important, feasible and likely to have successful outcomes.
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Review #2

Proposal Number: 1607410

NSF Program: ELEMENTARY PARTICLE ACCEL USER

Principal Investigator: Muether, Mathew

Proposal Title: Neutrino Interactions in the NuMI Off-Axis Electron Neutrino Appearance (NOvA) Near
Detector

Rating: Very Good

REVIEW:

O

In the context of the five review elements, please
evaluate the strengths and weaknesses of the proposal with respect to intellectual merit.

The investigator is a NOVA collaborator measuring neutrino oscillations with the main contributions being
measurements of neutrino interactions. Understanding neutrino interactions is central to neutrino oscillation studies,
and it is crucial for NOVA to have this expertise in the collaboration. There is an ongoing international effort to
understand neutrino interactions, so this work is in the context of studies from the currently running MINERVA and
T2K experiments, as well as several completed experiments. One weakness in the proposal is that it does not
comment on how these measurements will be related to MINERvA and T2K, which work in fluxes that bracket, and
largely cover, the energy range seen at the NOVA near detector. The proposal is also less specific than it could be
about the expected deliverables. Several important studies are proposed, but it's unclear on what timescale they will
be completed.

In the context of the five review elements, please
evaluate the strengths and weaknesses of the proposal with respect to broader impacts.

The proposal seeks use the work as a catalyst to expose students to "big data" tools by using a high performance
computing cluster available at WSU. The proposal would indirectly help a WSU application to participate in the APS
Bridge Program. The investigator also has a proven track record in social media out reach, and expresses interest to
participate in the Wichita State Fairmont Center for Science and Mathematics Education.

Please evaluate the strengths and

weaknesses of the proposal with respect to any additional solicitation-specific review criteria, if

applicable

The investigator proposes a wide ranging research program with broad impact. Given the small size of the physics
effort in the Wichita State University department of Mathematics, Statistics and Physics which currently enrolls two
students in the physics PhD program, I am concerned that the available resources may not be well matched to the
program.

Summary Statement

This proposal is scientifically sound, and has both significant intellectual merit and broad impact.
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Review #3

Proposal Number: 1607410

NSF Program: ELEMENTARY PARTICLE ACCEL USER

Principal Investigator:  Muether, Mathew

Proposal Title: Neutrino Interactions in the NuMI Off-Axis Electron Neutrino Appearance (NOvA) Near
Detector

Rating: Very Good

REVIEW:

In the context of the five review elements, please
evaluate the strengths and weaknesses of the proposal with respect to intellectual merit.

1. Potential of proposed activity

The proposal is aimed to measure neutrino interaction in the Nova near detector. Several measurement are

discussed in details and their potential to improve the Nova oscillation analysis is made clear. The PI is well

positioned in Nova to carry the proposed work but he will need to improve external collaboration, like NUSTEC at
O Fermilab to make this work even more effective. Connecting with existing group carrying the same kind of work in

other experiments will be very important.

2. Creativity and Originality
The proposed project is original in its own scope in Nova, similar projects are already undergoing in the US at other
institutions to analyze neutrino interactions in matter.

3. Quality of the research plan

The research plan is described in details, a list of possible measurements is presented and each measurement is
discussed in details. Goals for each analysis are described and established. The overall plan is very sound and the PI
position in Nova will allow him to succeed in his plan. There is no mention of the specific work that the
undergraduate students or graduate students will do. It would be nice if in future proposal the PI can give more
details on that.

4. Reputation of the PI and Preparation to carry out work
The PI has just started his position at Wichita State University. The PI seems to be already in a leadership position in
Nova that will allow him to compiete successfully the plan described in this proposal.

5. Adequate Resources
The PI seems to have adequate resources to carried out the outline research. The budget is very reasonable,

In the context of the five review elements, please
evaluate the strengths and weaknesses of the proposal with respect to broader impacts.

1. Potential of proposed activity
The experimental program described in this proposal will enhance the Nova physics program and contribute to lower
one of the major systematic uncertainties in the current Nova oscillation analysis.

@ 2. Creativity and Originality
The work described in this proposal is unique in Nova.

3. Quality of the research plan
The research plan contains a good level of details, the specific of the work that the graduate and undergraduate
students will be involved in is missing.



4. How well qualified is the individual, team, or institution to conduct the proposed activities? 124
Well Qualified.

5. Adequate resources
The Pi has adequate resources and good visibility to make this project successful.

. Please evaluate the strengths and
weaknesses of the proposal with respect to any additional solicitation-specific review criteria, if
applicable

Summary Statement

The proposal is original and have a good potential to succeed in Nova. The uncertainties on neutrino cross section is
one of the major source of systematic uncertainties for the Nova and other neutrino experiments so the work
proposed here is timely and needed. The PI does not describe any plan for which the results of his proposed work
would be integrated in the current and future neutrine event generators or how his results would impact the US
neutrino community. There is a brief mention to DUNE and reaching out to nuclear theorists but the PI does not
address how his work will impact DUNE or the T2K experiment. The proposed work is important for Nova but it
should benefit the entire neutrino community as well. There have been several attempts in the past to carry out the
same measurements in neutrino experiments like SciBooNE, MiniBooNE, Nomad, etc.. Those attempt were
successful but the lack of connection with the experimental and theory community made those measurments not as
effective as they could have been. This will motivate my overall score of this proposal to be lower than excellent.
There is also no details on how the graduate and undergraduate students will be involved in the proposed research.
The data management plan is good and detailed. The budget is balanced and reasonable.

The outreach activity that the PI proposed are good and very interesting. This is overall a very good proposal and it
should be funded if possible.
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Panel Summary #1

Proposal Number: 1514886

Panal Summary:
Paned Summary

BRIEF SUMMARY OF PROJECT

The proposal includes the analysis of the observed better stabllity for Helmholtz equations and systems of equations as
the frequency increases, on which the P1 has already obtained excellent results.

INTELLECTUAL MERIT

Strengths: The P1 is a leading expert in inverse problem. His research in the past 10-15 years has been very influential
iA:;'lnt‘.l transformative In this field and he continues to do good work. The proposal Is highly technical and Is part of the PI's
g term program.

Weaknesses:
The proposal was difficult to review because the descriptions of each project were too terse. The proposal might have
been stronger if it included fewer profects, with longer descriptions that were accessible to a less technical audience.

BROADER IMPACTS

The panel remarked that the P1 has trained students who are active In academia, and industries and plans to continue to
do so. The PL has connections with the local aviation industry.

SYNTHESIS AND RECOMMENDATION

The panel placed this proposal in the category:
tow Competitive.

This summary was read by/to the panelists and they concurred that the summary accurately reflects the pane!
discussion.

Panel Recommendation: Low Competitive
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Review #1
Proposal Number: 1514886
NSF Program: APPLIED MATHEMATICS
Principal Investigator:  Isakov, Victor M
Proposal Title: Some Inverse problems: increasing stability and drift-diffusion models
Rating: Multiple Rating: (Very Good/Good)
REVIEW:

In the context of the five review elements, please
evaluate the strengths and weaknesses of the proposal with respect to intellectual merit.

The applicant proposes to study inverse boundary problems including {1) obstacle problems for scalar waves {2) inverse
medium problems for the Maxwell equations at high frequencies and (3) the elasticity system with residual stresses and
transverse

anisotropy. The goal is to establish Improved stabllity estimates,

Strengths: The PI Is a leading expert with a distinguished track record In studying theoretical aspects of inverse
problems. 1t is very likely that substantial progress will be achieved In attacking the proposed problems.,

O Weaknesses: The term “Increasing stability” is somewhat confusing.
In some sense an inverse problem has a certain intrinsic stability. The difficulty is to find the best possible stabtlity
estimate. This may mean a qualitative improvement or simply better regularity. In any case, it is the underlying physics
that determines the intrinsic stability of the problem, That said, the FI does not really justify
why he expects to be able to find better stability. Evidence could come from numerical reconstructions, but
this avenue Is not explored. Physical justification could also be provided. However, In the case of EIT at high
frequencies, the penetration of electromagnetic flelds Is exponentially smait.

The importance of better stabllity is ultimately In providing theoretical support for Improved reconstruction.
Thus the indicated line of investigation, without better justification, Is somewhat academic. Of course, there

are mathematical chalienges to be overcome. However, this by itself does not elevate the overall significance
of the proposed research.

In the context of the five review elements, please

evaluate the strengths and weaknesses of the proposal with respect to broader impacts.
Adequately addressed

Please evaluate the strengths and

weaknesses of the proposal with respect to any additional solicitation-specific review criteria, if
applicable

Summary Statement
1 rank this proposal In the middle third of those 1 have reviewed.
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Review #2

Proposal Number: 1514886

NSF Program: APPUIED MATHEMATICS

Principal Investigator:  Isakov, Victor M

Proposal Title: Some Inverse problems: increasing stability and dsift-diffusion models

Rating: Excellent

REVIEW:

In the context of the five revlew elemaents, please
evaluate the strengths and weaknesses of the proposat with respect to Intellectual merit.

The P1 is an expert on difficult and highly technical aspects of inverse problems, but understands and addresses the
physically important questions as well as the theoretical ones. It is comman In the subject prove a very general type
stability theorem, that asserts some sort of logarithmic stability, without paying any attention to the relevant physical
regimes. In his description of previous work, he clearly addresses both issues. For example, in [17] and [13], he
addresses explicit stability of unique continuation and the Lipschitz stability of low wavenumber Information In the
unique continuation for the Helmhaoitz equation,

In the PI's own words: "The PI will continue his work on fundamental theoretical questions. He believes that theoretical
O and practical aspects are dosely related, and the area benefits from their combination.”

I found the proposal extremely dense and terse. Much of the mathematics is based on Carlemann estimates (quantitative
estimates that prove unique continuation, among other things), which I understand only supetficially. He addresses a
huge variety of problems, Including new unique continuation principles, inverse problems for anisotropic elasticity,
inverse problems In bio physics, and determination of the volatifity function in Black-Scholes Initial value problem. He
even proposes new, more realistic Black-Scholes models for muiti-asset European options.

In the context of the five review elernents, piease
evaluate the strengths and weaknesses of the proposal with respect to broader impacts.

The P1 has graduated 9 Ph.D. students since 1992, One is vice president of derivatives division of big Investment
company. He is the source of the PI's interest in options pricing, and the conduit that carries these results into practice.
The F1 has connections with the local aviation industry. The Pi's results are, of course, relevant to the imaging of elastic
structures and other imaging problems in science and engineering.

Please evaluate the strengths and

weaknesses of the proposal with respect to any additional solicitation-specific review criteria, if
applicable

Summary Statement

Although I could not follow the detalls of the proposal, the PI's accomplishments justify his abllity to carry them out.

He is responsible for the most general Carflemann estimates for scalar partial differential operators.He originated the
method of singular solutions for domains and boundary identification which is now one of basic tools used for exampie by
Alessandrini, Kirsch, and Kress to resolve uniqueness problems (n Inverse conductivity. This idea later evolved into the

linear sampling method for inverse scattering and by Colton and Kirsch, Both credit the PI for the fundamental ideas
behind this now very popular area of applied mathematics.
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Proposal Number: 1514886
NSF Program: APPLIED MATHEMATICS
Principal Investigator: Isakov, Victor M
Proposa! Title: Some inverse problems: increasing stability and drift-diffusion models
Rating: Excellent
REVIEW:

In the context of the five review slements, please
evaluate the strengths and weaknesses of the proposal with respect to intellectual merit.

The PI proposes to carry out a long-term plan on the analysis of important open problems In inverse problems theory.
Such problems Include the analysis of the observed batter stability for Helmholtz equations and systems of equations as
the frequency increases, on which the P has already obtained excellent results. The analysis of anisotropic systems of
elasticity is also a timely problem, where the PI is expected to shed interesting light. Finally, the P1 proposes a
theoretical study of drift-diffusion equations as they appear in finance and blophsycal applications.

in the context of the five review elements, please
O evaluate the strengths and weaknesses of the proposal with respect to broader impacts.

This s strong proposal with a very solld educational companent (of graduate students) at Wichita State. The PI has an
excellent record in the mentoring of graduate students at hig Institution.

Please evaluate the strengths and

wealknesses of the proposal with respect to any additional salicitation-specific review criterfa, if
applicable

Summary Statement

The FI presents an important, timely, research program on the theory of inverse problems with a standard but high
quality educational component. I recommend funding.
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Organization: Wichita State University

Panel Summary #1

Proposal Number: 1611780

Panel Summary:
Pane! Summary

Intellectual merit: The PI proposes projects related to the classification of spaces with curvature bou nds and with
symmetries. Her recent publication record is very strong, including 9 publications in the last 5 years in very good
journals, almaost all related to the proposed research. Some paneiists questioned whether there is broad general
interest in extending this program to Alexandrov spaces, but overall the panel felt that the proposed projects were
well-conceived and that the PI is well qualified to carry out the proposed research.

Broader impacts: The panel found this part of the proposal 1o be outstanding. The PI has organized several recent
conferences, including the recent and very successful Women In Geometry meeting at BIRS. She is actively involved
in mentorship at all levels, from students of middle school age through postdocs.

Prior Support: No prior NSF support.

Qverali, the panel felt that this was a strong proposal, and the panel placed the proposal in the "Fund If Possible"
category.

The summary was read by/to the panel and the panel concurred that the summary accurately reflects the panel My
discussion,

Panel Recommendation: Fund If Possible
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Review #1

Proposal Number: 1611780 e
NSF Program: GEOMETRIC ANALYSIS

Principal Investigator: Searle, Catherine E

Proposal Title: Lower Curvature Bounds, Symmetrie%ﬁ"!’opology

Rating: Very Good

REVIEW:

In the context of the five review elements, please
evaluate the strengths and weaknesses of the proposal with respect to intellectual merit.

The proposal concerns the classification of spaces with curvature bounds. In particular, the PI is interested in

ctassifying Riemannian manifolds and Alexandrov spaces with a lower curvature bound and symmetry properties

("large" isometry groups). Another direction is the construction of Riemannian manifolds with positive Riccl and
Q almaost non-negative sectional curavtures.

Understanding the interplay of curvature and topology is an important area of research in Riemannian Geoemtry.,

In the context of the five review elements, please
evaluate the strengths and weaknesses of the proposal with respect to broader impacts.

The PI has an impressive array of involvement in outreach and service. She has organized conferences with an
impressive participation of female mathematicians, She co-organized the BIRS Women in Geometry workshop
(WIG). She mentors middle school aged girls in the Wichita State Univ math circle and participated in summer
research program for undergraduates.

As a side note, this reviewer was a participant in the WIG program. This program brings together female
mathematicians their research interest in various areas of geometry for a week at BIRS. The participants formed
research groups of about 6 individuals in all stages of their career. Initially, I was very skeptical of how such a
program would be successful. I came away from the workshop extremely impressed how well organized it was and
how successful it promoted collaboration.

Please evaluate the strengths and

weaknesses of the proposal with respect to any additional solicitation-specific review criteria, if
applicable

Summary Statement

The project addresses important questions in Riemannian Geometry. Based on past research, the PI is well qualified
to carry out the proposed activities. The exposition of the proposal could be improved by spotlighting the specific
problem/questions/conjecture that the PI proposed to solve.

@ The proposal is strong in the broader impact.
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Review #2

Proposal Number: 1611780

NSF Program: GEOMETRIC ANALYSIS

Principal Investigator: Searle, Catherine E

Proposal Title: Lower Curvature Bounds, Symmetries, and Topology
Rating: Very Good

REVIEW:

In the context of the five review elements, please
evaluate the strengths and weaknesses of the proposal with respect to intetlectual merit.

The PI, a 1992-PhD from UMD and currently an assistant professor at Wichita State University in KS, proposes to
analyze symmetries of Riemannian manifolds with sectional curvature and Ricci curvature lower bounds and their
corresponding generalizations to Alexandrov spaces.

The proposed research activity will advance the basic understanding the following areas: (1) symmetries and
“ topology of positively and non-negatively curved Riemannian manifolds and Alexandrov spaces and (2} symmetries
and topology of Riemannian manifolds of positive Ricci curvature and almost non-negative sectional curvature. The
proposed research will have some impact among Riemannian Geometry, Alexandrov spaces, compact Transformation
Group Theory and Algebraic Topology. The PI is well qualified to conduct the research. She has a good track record
of publications especially in recent S years. She has 9 publications with a couple of them as arXiv papers between
2011-2015 (in 2015 she has 3 publications); almost all of them related to the proposed research area.

In the context of the five review elements, please
evaluate the strengths and weaknesses of the proposal with respect to broader impacts.

This research activity has strong broad impacts from several aspects. First, this research activity will have a broad
impact on classic Riemannian geometry since positively curved spaces provide the infinitesimal models of
Alexandrov spaces and hence of the closure of Riemannian manifolds with a lower curvature bound. 2) The proposed
activity will broaden the participation of underrepresented groups through collaborating with the PI and allowing the
P1 to travel from a geographical area that is not very active in Mathematics to increase her synergistic activities, 3)
The resuits from this research will be disseminated broadly through various geometric conferences that the PI co-
organized, The PI has in fact, for example, co-organized the Smoky Cascade Geometry Conference, the Cascade
Topology seminar, the Smoky Great Plains Geometry Conference, all three with at least 50% female speakers. The
PI also mentors the 5th, 6th and 7th grade girls participating in the Wichita State University math circle and plan to
create position for a post-doc in Geometry at WSU, where none currently exists.

Please evaluate the strengths and

weaknesses of the proposal with respect to any additional solicitation-specific review criteria, if
applicable

Please see details above.

Summary Statement

Nate: Even though the PI is currently is an assistant professor at WSU, but she was an Associate Professor at

https:ﬂwww.fasliane.nsf.govjresearchadminlviewproposaIStatusRevi...tateﬁe?.‘J'Jni-.refsu-,'&'evpropm-'r.1|:ude=V&revPropRlng|nd:NYNNN&revNo=2 Page 1 of 2
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N _ NSF Home | News | Site Map | GPG | AAG | Contact Us |
PI/CO-PI Management FastLane Help

Proposal Functions | HOME ¥
P une ! Change Password |

Proposal Status | vain » Organization: Wichita State University

Review #3

Proposal Number: 1611780

NSF Program: GEOMETRIC ANALYSIS

Principal Investigator:  Searle, Catherine E

Proposal Title: Lower Curvature Bounds, Symmetries, and Topology
Rating: Very Good

REVIEW:

In the context of the five review elements, please
evaluate the strengths and weaknesses of the proposal with respect to intellectual merit.

In earlier work, Grove and Searle gave a topological classification of compact positively curved n-manifolds with
maximal symmetry, meaning roughly that a torus of dimension n/2 acts isometrically. In the case of nonnegative
curvature, Searle and co-authors have proposed a maximal symmetry rank conjecture, giving a conjectural
classification when the dimension of the torus is roughly 2n/3. The first main topic of this proposal is about proving

O this conjecture. It has been verified in low dimensions. Proving it in general is clearly a long-term project. Searle
proposes looking at various intermediate cases, such was when the action has cohomogeneity three. Related
questions arise for Alexandrov spaces, where Searle proposes to look at almost maximal symmetry in the case of
positive curvature,

The second main topic is about extensions and applications of a lifting result of Searle and Wilhelm for Ricci
curvature and almost nonnegative sectional curvature. Speculatively, Searle proposes to use this to look for a
negative answer to a diffeomorphism stability question,

In the context of the five review elements, please
evaluate the strengths and weaknesses of the proposal with respect to broader impacts.

Searle's department at Wichita State has a smaller graduate program. Searle arrived there in 2014 and cannot be
expected to have done thesis supervision yet. Searle has organized quite a few conferences recently.

Please evaluate the strengths and
weaknesses of the proposal with respect to any additional solicitation-specific review criteria, if
applicable

Summary Statement

Searle has a good recent publication record, with two papers in Geometry and Topology. This proposal was in the
middle third of the proposals that I reviewed.

4 Back to Proposal Status Detail

Download Adobe Acrobat Reader for viewing PDF files

htips:/iwww.fastlane nsf.gov/researchadminfviewProposalStatusRevi tate%20Univers ly&revPropRingCode=V&revPropRinglnd=NYNNN&revNo=3 Page 1 af ?
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From: Stark, Christopher [cstark@nsf.gov]
Sent: Friday, July 01, 2016 11:37 PM

To: Searle, Catherine

Subject: NSF proposal DMS 1611780

Dear Catherine,

This long note contains good news and some work for you. If you have
questions or if anything seems problematic, please write. Also, please write soon
if your circumstances are changing through other grant support, relocation, or
other alteration.

It is my pleasure to inform you that evaluation of your NSF proposal DMS
1611780 has been completed and I am planning to recommend an award.

(It is important to understand that I can only recommend an award.

The final decision-making power lies elsewhere, and this communication from me
is not official notice that a grant has been awarded.)

Please accept my congratulations: the competition for limited funds is very
intense this year and only truly exceptional projects will be recommended for
funding. When an official award letter is sent to you it will include instructions
for reading the review materials for this proposal, along with my analysis of
those reviews, and I highly recommend that you consult those documents to get
more information about the competition and reviewers'

thoughts on your proposal.

Because of the demand on our limited resources it will be necessary to restrict
the size of most awards, with many senior investigators receiving less than two
months of summer support. (Junior investigators tend to be spared this cut.)
We can not predict that program budgets will grow, so we also recommend
relatively flat funding for most awards; this means that the annual budget is
constant or nearly constant over the life of the award except for occasional
special items such as computer equipment.

I am prepared to recommend a 3-year standard award of $150,000 total.

(In the National Science Foundation's lexicon, a "standard award" is one in which
all of the funds are issued at once, in contrast to "continuing awards," which
receive annual increments of funds. The choice between these alternatives is
largely a matter of managing the program's budget, and might change by the
time the award recommendation leaves my hands.)
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(a) which can be no more than one page in total length
(47-49 lines of 70 characters),

(b) which should consist of two paragraphs, and

(c) which must be written in straight ASCII characters
(no TeX, PostScript, PDF, HTML, special symbols,
word processor files, or other markup mechanisms
-- there is no need to attach a file, and it's more
transparent and efficient to send your abstract as
a simple email message).

(2) The first paragraph of the abstract is a non-technical description that
presents the work, its motivation, and significance. Think of the audience as a
Member of Congress who asks you, * *What are you doing? Why would you do
that? What does it mean?"

(3) The second paragraph must be a technical description of the project, aimed
at professional peers. The proposal summary is often an appropriate starting
place for this paragraph.

All of these abstracts are put in a public database, accessible on the World Wide
Web through http://www.fastlane.nsf.gov/, and many of the abstracts are read
by Members of Congress or their staff members, so you should view the first
paragraph as an important opportunity to explain the value of your project. In
particular, any concrete references you can justifiably make to applications in the
areas of Federal strategic interest (high-performance computing, materials and
manufacturing, environment or global change, biotechnology, civil infrastructure,
and so on) are appropriate and greatly appreciated.

Your abstract is also likely to be read by future PIs working on their own
proposals, or by other colleagues who are browsing the award lists or seeking a
portrait of DMS programs.

I wish you continued success with your research. If you have any questions,
please contact me at the numbers and addresses below.

Yours sincerely,
Christopher Stark

703-292-4869
cstark@nsf.gov
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