
   
 

   
 

Strategic Accelerated Review/Proposal 

Department of Physics & Astronomy 

Overview:  

Physics & Astronomy (P&A) has been included in the programs for strategic accelerated review.  Indeed, 
P&A is in a unique position to contribute significantly to UW's Land-Grant mission, especially President 
Seidel's four pillars.  Investment should be made to strengthen its programs by increasing the number of 
research faculty in the growing and marketable fields of astronomical data sciences and quantum 
materials & devices.  Reasons for making this recommendation are abundant. 

P&A has enjoyed a 75-100% surge in the number of inquiries and applications by prospective students 
for the three main undergraduate and graduate programs over the past five years and a 50-120% 
increase in the number of declared majors. Student demand and employment score a combined 96th 
percentile for both graduate and undergraduate degrees (Gray’s data), indicating that physics graduates 
have skills sought by the private sector and are well-placed for entrepreneurial ventures.  P&A is one of 
the most productive units on campus in terms of research funding generated per faculty member and 
citation rate.  P&A provides foundational courses across the campus with a high number of student 
credit hours generated in lower-division, upper-division, professional, and/or graduate level courses 
(particularly when measured per FTE faculty). Many undergraduates participate in research with faculty, 
often attending national conferences and earning co-authorship on manuscripts.  P&A engages in 
substantial and structured interdisciplinary collaborations with other programs, such as the concurrent 
BA degrees in Physics Education, Ph.D.’s in Materials Science and Engineering, multiple joint research 
projects with faculty in other departments/colleges, collaboration with SER, and 2+2 articulation 
agreements with the community colleges.  P&A’s programs reflect what land-grant universities typically 
consider their critical mission, from STEM-focused core instruction and advanced research to service to 
Wyoming communities. P&A programs are garnering national recognition, e.g., UW has been named one 
of the Top 25 Most Affordable Bachelor’s in Astronomy for 2020 by Great Value Colleges (ranked 12th).  
P&A faculty have been leaders in teaching innovation, recipients of teaching awards, and steadfast 
promoters of outreach/education to Wyoming K-12 students, teachers, & citizens in order to broaden 
participation and increase access to higher education. As a discipline nationally, Physics has been one of 
the least diverse faculty & student bodies, but measurable change is already happening nationally and 
locally.  Through a continued commitment to broadening participation we are in a prime position to 
meaningfully impact the discipline through targeted recruitment and support of faculty, graduate 
students, and undergraduate students.  Faculty hiring has not kept pace with enrollment nor with the 
emerging opportunities to build upon our strengths in advanced materials and computational sciences. 

Background: 

Since the near elimination of the Department in 1999, Physics & Astronomy has steadily, if slowly, 
regenerated to become a highly productive nucleus of 15 faculty members, including 10 active research 
faculty, two academic professionals (FTRC), plus three serving in upper administration.  The Department 
also operates the Wyoming Infrared Observatory (WIRO) which is a centerpiece of grant-funded 
research, student education, and outreach, as well as the Harry C. Vaughan Planetarium that served 
over 9000 attendees last year.  P&A offers a PhD in Physics, an MS in Physics, a BS in Physics, a BS in 
Astronomy, a BA in Physics, and a BA in Physics & Physics Education (Concurrent Major), as well as 
minors in Physics and in Astronomy. 

P&A set its 5-year strategic plan (2018-2023) a few years ago.  The strategic plan was developed in line 
with the University’s and College’s strategic plans, and our plan focuses on increasing graduate 



   
 

   
 

assistantships and strategically expanding faculty expertise and number, as well as undergraduate 
student recruiting/retention and outreach.   

We are already making headway toward these goals.  Over the past five years we have seen a 75-100% 
increase in the number of inquiries from and applications by students for our three main undergraduate 
and graduate programs: the BS in Astronomy, the BS in Physics, and PhD in Physics (see Attachment I).  
For two years in a row (immediately before COVID-19 hit), we had the largest freshman and transfer 
student enrollment in recent history.  P&A has maintained 55-60 astronomy majors and 55 physics 
majors for the last two years in a row.  This is a large increase in the number of majors.  For comparison, 
there were 27 astronomy majors and 36 physics majors in the fall semester of 2016.  This is a 50-120% 
increase in the number of declared majors over the last five years.  See Attachment II for data obtained 
from the Office of Institutional Analysis (OIA).  Note, the drop in the numbers for Year 20-21 may have 
been affected by COVID-19, particularly as a focus of P&A is education through hands-on laboratory 
work. We currently have 37 full time Ph.D. students.  This number is stable and slightly increasing and is 
roughly dictated by the number of active research faculty.   

Physics and Astronomy are fields of high market demand that have huge potential for growth in 
Wyoming.  For a Ph.D. in Physics, according to Attachment III, student demand and employment are at 
the 98th and 95th percentiles, respectively (with a combined score of 96).  For a bachelor’s degree in 
Physics, they are at the 97th and 95th percentiles, respectively (with a combined score of 96), as shown 
in Attachment IV.  Attachments V-VII show Gray’s data on other degrees that P&A offers.  Much of the 
demand is driven by connections to growing, highly technical, industrial applications, such as computer 
hardware and data science, fields that hunger for the technically trained students produced by Physics 
and Astronomy degrees.   

P&A excels in terms of research support.  Over 93% of tenured/tenure-track faculty have active federally 
funded research projects and many have multiple extramural awards. P&A is one of the most productive 
departments on campus in terms of research dollars generated per capita (see Attachment VIII).  The 
total amount of external research grants awarded to the Department was $5,061,984 last year, which is 
$389,383 per faculty FTE.  And we have typically kept a total amount of grants in-force of between $7M 
and $9M over the past few years. It is our strategic goal to maintain high quality scholarly activities and 
productivity and continue to be a top performer on campus in terms of grants received per capita.   

P&A also diligently trains students in research.  Our faculty place a high value on undergraduate 
students gaining practical scientific experience while working in their labs.  A large number of 
undergraduate students (Attachment IX) are involved in research/scholarly/creative work.  One of our 
strategic goals is to increase the opportunity for P&A students to gain internship experience off campus 
and research experience in faculty’s labs.  In this regard, we have a policy of encouraging undergraduate 
student research by providing a 50% match to their research support from the departmental budget.  
We also host the only NSF Research Experiences for Undergraduates (REU) program on the UW campus. 

P&A faculty publish at a high rate and produce high-impact, highly cited papers. More than a third of the 
research faculty have h-indexes in excess of 40 and are approaching (or have exceeded!) 10,000 
citations. This signifies an extremely prolific faculty in areas aligned with UW strategic goals.  We have 
listed the publications by P&A faculty and their students over the past five years in Attachment XI. 

P&A provides foundation courses across-campus with a high number of student credit hours generated 
in lower-division, upper-division, professional, and/or graduate level courses, per FTE faculty. The total 
number of student credit hours taught by P&A was 8,209 last year (see Attachment X).  P&A faculty and 
lecturers are enthusiastic teachers.  We hold frequent “Teaching Chats” to discuss innovative pedagogy 
as a means to engage students and ensure student success.  Faculty and graduate students participate in 



   
 

   
 

Ellbogen and Science Initiative LAMP workshops on best practices in higher education.  We currently 
offer classes in both the traditional lectures-plus-lab/discussion-sections format and in the more 
innovative “studio” format where lectures, labs and discussions are combined.  Faculty teaching “studio” 
physics classes document >95% attendance, lower D/F/W rates, and higher student satisfaction, all part 
of a commitment to promoting student success and timely graduation.   

P&A is primed to advance President Seidel’s four pillars of becoming more digital, more entrepreneurial, 
more interdisciplinary, and more inclusive. In terms of making UW more digital, we intend to grow our 
research and teaching in two relevant directions: 1) condensed matter physics research focused on 
quantum materials and 2) student training in large data sets and computation.  

UW’s physics program is focused on condensed matter and materials physics.  We have made a 
collective decision to focus on quantum materials research for quantum computing and spintronics.  Our 
five physics research faculty have been very active in this area and have been successful in securing 
research grants.  For example, faculty member Jifa Tian leads a collaborative project to realize and 
manipulate Majorana particles at the atomic scale in a simple materials system, topological 
superconductor 2M tungsten disulfide (WS2), because of its potential for creating qubits to build future 
quantum computers.  In addition, the Department have adopted a strategy of seeking large collaborative 
grants by combining the expertise of our faculty and other departments in the face of high 
competitiveness of research grants at the federal level.  This strategy has paid off, and most of faculty 
are known experts in the field.   

The department is also well-placed to lead student training in large datasets and computation.  For 
example, our faculty have recently developed two computational courses that have been included as 
part of the requirements for our majors.  These courses prepare students for writing and applying code 
using modern programming languages, techniques and infrastructure. P&A is an ideal conduit for digital 
content as astronomy and cosmology have long been at the forefront of computational efforts and 
digital advances (e.g., see link) and data science is an increasingly common minor in astronomy (e.g., see 
link).  Faculty member Adam Myers is one informative example. Students in Myers’ research group 
regularly use one of the Department of Energy's flagship supercomputers, and they have written a great 
deal of public software that is publicly released on industry-standard coding repositories such as GitHub. 

In terms of entrepreneurship, our faculty vigorously pursue grantsmanship at the federal level and with 
industrial partners.  Reaching out to potential donors and securing funds for scholarships and awards 
are also an important part of such an effort.  We spend a significant amount of time communicating and 
socializing with potential donors.  The Department has received a total of $2M in private donations in 
the past five years. Our lab courses train students in the practical skills of data collection and 
automation. These are essential ingredients when thinking about how technology interacts with the 
world in an entrepreneurial fashion. We regularly invite speakers from industry, including our own 
alumni, to the department’s weekly colloquia to discuss their careers and their experiences as 
innovators.  In the future, we plan on holding more entrepreneurship seminars and summer workshops. 
We intend to invite colleagues from the College of Business to discuss transforming ideas from P&A 
research into real-world applications. 

Interdisciplinary collaborations: Close collaboration between physicists and other stakeholders on 
campus will strengthen UW’s research capability and enhance our chance to secure research grants.  As 
a matter of fact, this is how we already envision our role as physicists in the campus-wide research 
endeavor. For instance, faculty member Myers is currently Co-PI of a $1M interdisciplinary grant spread 
across the Colleges of Engineering, Education, and Arts & Sciences focused on introducing coding to 
teachers across Wyoming. As another example, faculty member Tian’s DOE grant includes participants 
from the Departments of Physics, Chemistry and Chemical Engineering. P&A faculty also have close 

https://datascience.codata.org/articles/10.5334/dsj-2015-011/
https://astro.cornell.edu/undergraduate#astronomy-minors-overview


   
 

   
 

collaborations with the School of Energy Resources on projects ranging from rare earths to carbon 
quantum dot and graphene utilizing Wyoming’s coal.  Other examples include concurrent BA degrees in 
Physics Education, the Ph.D. in Materials Science and Engineering, and 2+2 articulation agreements with 
Wyoming community colleges.  Indeed, P&A engages in substantial and structured collaborations with 
other programs, and there is a culture of interdisciplinary work. We are therefore well-placed to further 
strengthen and expand interdisciplinary collaborations. 

As regards promoting diversity and inclusion, P&A are engaged in multiple activities. On the faculty side, 
we have recently successfully recruited a minority female lecturer.  On the student side, our outreach 
and “in-reach” activities have proven essential to attract and retain female and underrepresented 
minority students.  The Department annually applies for and typically receives Women in Graduate 
Education and Under Represented Domestic Minority graduate scholarships to support our efforts to 
diversify our student population.  We are also one of a handful of universities outside of the University 
of California system that participate in the Cal-Bridge program, which creates a pathway for minority 
students from multiple California State University campuses to doctoral programs in physics and 
astronomy.  Currently, one-half of our astronomy graduate students are women.  This is a typical trend 
for P&A, and some of our most successful recent PhDs in astronomy are women (e.g., Prof. Jessie C. 
Runnoe at Vanderbilt University).  Women make up about 50% of the recipients of the top 
undergraduate awards since 2017.  They are encouraged to and actively attend women focused physics 
& astronomy conferences.  Undergraduate minority students meet regularly to foster belonging and talk 
to faculty about issues concerning to them.  We are also building a strong relationship with the Wind 
River Indian Reservations.  The department participates in the annual Native American Summer Institute 
in which high school students from the Wind River Indian Reservations are invited to spend a week on 
the UW campus.  Faculty Kobulnicky and Dale have directed a residential middle school STEM camp 
since 2003, with the goal of making UW more accessible to Wyoming's youth, particularly for 
underserved rural and low-income families.  Grades 6-9 are pivotal ages for creating the pipeline of 
students into STEM disciplines, particularly for women and students of color who are underrepresented 
in these fields.  Collaborations with UW colleges, secondary science teachers across Wyoming, and 
partner institutions like the Casper Planetarium have helped over 400 middle-school students 
experience a free 10-day college-like immersion on the UW campus that promotes STEM careers and 
fosters access to higher education. Faculty and grad students are regular contributors to UW outreach 
events such as the Top Tier Science Initiative’s Science Roadshow and the on-campus Science Kitchen 
and the NASA Space Grant Consortium’s Women in STEM day.     

Recommendations: 

Physics & Astronomy is poised to build on its recent successes in the fertile fields of astronomical data 
sciences and quantum materials and devices.  Investment to strengthen our programs, in particular, to 
increase the number of research faculty in these two areas, is not only essential for the Department to 
approach national eminence but also advances UW’s Land-Grant mission and President Seidel’s vision of 
the four pillars. 

We propose to embark on the next phase of making the Department more diverse and more 
interdisciplinary by completing two faculty hires in astronomy, a physics subfield where half of the 
recent PhD recipients are female and investments at the national level are succeeding to broaden 
participation by scientists of color.  The searches will target underrepresented faculty with expertise in 
data mining, computational astrobiology, and numerical astrophysics.  Expansion in these areas will 
complement existing expertise while enhancing the return on UW’s investment in the telescope 
infrastructure that has been responsible for the marked increase we have seen in enrollment and 
extramural funding.  These are current growth areas within astrophysics that will create new channels 



   
 

   
 

for interdisciplinary collaboration with UW faculty in computer science, geoscience, and the life 
sciences.  Expanded faculty expertise will carve new funding opportunities spanning traditional 
disciplinary boundaries that take advantage of recent cross-cutting initiatives at NSF, NASA, and private 
foundations.  One enduring impact on UW and Wyoming will be producing B.S. and PhD graduates 
consummately trained in applied computation—purveyors of knowledge, innovation, and wealth for a 
digital age.  

We also propose two faculty hires in quantum physics that build upon recent successes by condensed 
matter physics faculty in areas crucial to U.S. strategic initiatives in quantum information science.  The 
search will target underrepresented faculty with expertise across the broad areas of quantum 
information, materials and devices.  The new faculty will foster broader interdisciplinary links to 
chemistry and chemical/electrical engineering faculty and forge new ties to computer science faculty by 
virtue of the tight linkage between our targeted areas and growth in those subfields.  With a critical 
mass of faculty (from different departments, such as P&A, chemistry, chemical engineering, electrical 
engineering, computer science and math), postdoctoral researchers, and students at all levels, we plan 
to establish a Quantum Materials and Devices Center (QMDC) at UW with a focus of designing and 
fabricating quantum materials and devices for applications in energy and future computational 
technologies.  This center may also be part of a future campus-wide quantum computing school or 
initiative.  We envision that UW QMDC should become a regional center, unique along the Front Range 
for the confluence of experimental capabilities and potent computational resources.  B.S. and PhD 
students capable of designing and fabricating quantum devices will be at the forefront of 
entrepreneurial ventures critical to sustaining and diversifying Wyoming’s economy while maintaining 
national preeminence in science and engineering for future generations.  Physics students at all levels 
will be encouraged to pursue coursework in the College of Business, and/or a minor in 
entrepreneurship, by making our degree programs more flexible.        

Metrics and Timeline for Success 

1. With the new faculty hires, P&A tenured/tenure-track faculty will exceed either a) the national 
average of 19% female, or b) 10% Black/Latinx in representation.  Ideally, both goals could be 
attained.  Timeline: Fall semester 2028, assuming four faculty hires in seven years.  

2. The Department will build on its recruiting initiatives among underrepresented groups so that 
graduate students will a) exceed the national average of 22% female, or b) exceed the national 
average of 6% Black/Latinx.  Ideally, both would be realized. Timeline: Fall semester, 2026.  

3. Half of undergraduate majors would take at least one course or summer workshop in 
business/entrepreneurship.  Timeline: B.S. graduates in May 2025 and afterward, with 
implementation starting in 2022. 

4. Half of graduating PhD & M.S. students would take at least one course or summer workshop in 
business/entrepreneurship.  Timeline: Graduates in May 2025 and afterward, with 
implementation starting in 2022. 

5. At least 40% of extramural grant proposals submitted by faculty would include collaborators 
from other departments.  Timeline: Fall 2026, with implementation beginning at the start of 
new faculty hires. 

6. Physics majors will take at least 2 courses in computational techniques or data mining at the 
undergraduate level.  Timeline: B.S. graduating class of 2023, with implementation already 
started in fall 2020. 

7. Graduating PhD & M.S. students will take at least 2 courses in computational techniques, data 

mining, or experimental techniques/lab skills.  Timeline: Graduates in May 2026, with 

implementation starting in 2022.    



   
 

   
 

 

Appendices: 
 

Attachment I.  Numbers of inquiries, applications, admissions, confirmation, and enrollment by 

students for undergraduate and graduate programs  

Applicant 
Academic Program  

Year Prospect 
Count  

Applicant 
Count  

Admit Count  Confirm 
Count  

Enrollment 
Count 

BS in Astronomy 15-16 189 49 37 19 19 

 16-17 327 56 43 11 11 

 17-18 384 59 50 24 23 

 18-19 486 100 64 24 21 

 19-20 294 72 55 26 24 

 20-21 528 60 50 16 16 

       

BS in Physics 15-16 84 23 20 13 12 

 16-17 220 31 28 12 12 

 17-18 309 30 25 17 17 

 18-19 285 41 28 13 13 

 19-20 226 42 33 14 14 

 20-21 380 24 17 4 3 

       

BA in Phys Educ 15-16 2 2 2 1 1 

 16-17 2 1 1 0 0 

 17-18 4 2 2 1 1 

 18-19 3 1 1 1 1 

 19-20 4 2 2 2 2 

 20-21 2 1 1 0 0 

       

PhD in Physics 15-16 56 27 6 5 5 

 16-17 49 26 6 5 5 

 17-18 48 18 8 8 8 

 18-19 67 30 7 7 7 

 19-20 93 62 19 9 9 

 20-21 104 66 7 6 6 

       

MST in Physics 15-16 9 3 2 2 2 

 16-17 29 5 2 2 2 

 17-18 15 3 0 0 0 

 18-19 12 2 1 1 1 

 19-20 10 1 0 0 0 

 20-21 8 0 0 0 0 

 

  



   
 

   
 

Attachment II.  Number of Majors - Including Primary, Second, Third, & Fourth Majors  

Program Fall 2016 Fall 2017 Fall 2018 Fall 2019 Fall 2020 

BA in Physics 1 2 3 5 6 

BS in Astronomy/Astrophysics 27 38 55 60 52 

BS in Physics 36 44 55 55 36 

BS in Physics Plus 1 1 0 0 0 

MS in Physics 2 2 1 1 1 

MST in Physics 2 2 1 1 1 

PhD in Physics 28 31 34 36 37 

Total Majors 97 120 149 158 133 

Minors in Astronomy/Astrophysics 2 3 4 3 5 

Minors in Physics 5 3 8 14 12 

Total Minors 7 6 12 17 17 

      

Program Fall 2016 Fall 2017 Fall 2018 Fall 2019 Fall 2020 

BA in Physics Education (College of 
ED) 1 2 1 2 3 

     Physics as a secondary to Physics 
Ed. 1 2 1 2 3 
Note: Headcounts are duplicated since students are counted once for every major declared. 
 

Number of Degrees Awarded - Duplicated by Program   

Program 2015-16 2016-17 2017-18 2018-19 2019-20 

BA in Physics 0 0 0 0 1 

BS in Astronomy/Astrophysics 4 3 4 5 11 

BS in Physics 4 7 11 11 10 

MS in Physics 5 6 7 6 6 

MST in Physics 0 0 1 0 0 

PhD in Physics 2 6 1 3 4 

Total Degrees 15 22 24 25 32 

Minors in Astronomy/Astrophysics 0 0 0 1 1 

Minors in Physics 2 3 2 0 3 

Total Minors Awarded with 
Degrees 2 3 2 1 4 

 

 

  



   
 

   
 

Attachment III.  Gray’s data on student demand and employment for PhD in Physics 

 

 

 

 

 

 

 

 

 

 

 

 



   
 

   
 

 

 

Attachment IV.  Gray’s data on student demand and employment for Bachelors in Physics 

 

 

  



   
 

   
 

Attachment V.  Gray’s data on student demand and employment for Bachelors in Astronomy 

 

 

  



   
 

   
 

Attachment VI.  Gray’s data on student demand and employment for Masters in Physics Teacher 

Education 

 

 

 

 

 

 



   
 

   
 

Attachment VII.  Gray’s data on student demand and employment for Bachelors in Physics Teacher 

Education 

 

 

 

 

 

 

 

  



   
 

   
 

Attachment VIII.  External Grants      

  2015-16 2016-17 2017-18 2018-19 2019-20 

Grants Awarded $1,504,130  $1,608,571  $3,171,415  $2,066,329  $5,061,984  

Grants Expenditures NA NA $1,952,634  $2,443,195  $2,266,112  

Grants Awarded / Faculty 
FTE $107,438 $123,736 $243,955 $158,948 $389,383 

 
 
 
 
 
 
 
 
 
      

Attachment IX.  Number of Undergraduate Students Participating in Research 

 2015-16 2016-17 2017-18 2018-19 2019-20 

Number 39       39  41 48 28 

 
 
 
 
 
 
 
 
                                             

      

Attachment X.  P&A Student Credit Hours      

Level 2015-16 2016-17 2017-18 2018-19 2019-20 

Lower 6,677.0  6,613.0  7,150.0  7,090.0  6,936.0  

Upper 251.0  417.0  410.0  667.0  646.0  

Grad 466.0  496.0  583.0  599.0  627.0  

Total SCH 7,394.0  7,526.0  8,143.0  8,356.0  8,209.0  

Total SCH / Faculty FTE 0.0  0.0  626.4  642.8  631.5  

   



   
 

   
 

Attachment XI.  Faculty/student publications over the past five years 

Brotherton 

1.  Matthews, Brandon M., Shemmer Ohad, Dix, Cooper, Brotherton, Michael S., Adam D. Myers, Adam 
D., et al. 2020, Placing High-Redshift Quasars in Perspective: a Catalog of Spectroscopic Properties from 
the Gemini Near Infrared Spectrograph - Distant Quasar Survey, The Astrophysical Journal Supplement, 
in press 

2.  Brotherton, M. S., Du, P., Xiao, M., Bao, D.-W., Zhao, B., et al. 2020, Monitoring AGNs with Hbeta 
Asymmetry. II. Reverberation Mapping of Three Seyfert Galaxies Historically Displaying Hbeta Profiles 
with Changing Asymmetry: Mrk 79, NGC 3227, and Mrk 841, The Astrophysical Journal, in press, arXiv e-
prints, arXiv:2011.05902. 

3.  Hu, C., Li, S.-S., Guo, W.-J., Yang, S., Yang, Z.-X., et al. 2020, Evidence for Two Distinct Broad-Line 
Regions from Reverberation Mapping of PG 0026+129, The Astrophysical Journal, in press, arXiv e-prints, 
arXiv:2010.09871. 

4.  Maithil, J., Runnoe, J. C., Brotherton, M. S., Wardle, J. F., Wills, B. J., et al. 2020, Investigating 
orientation effects considering angular resolution for a sample of radio-loud quasars using VLA 
observations, The Astrophysical Journal, in press, arXiv e-prints, arXiv:2010.08668. 

5.  Williams, P. R., Pancoast, A., Treu, T., Brewer, B. J., Peterson, B. M., et al. 2020, Space Telescope and 
Optical Reverberation Mapping Project. XII. Broad-line Region Modeling of NGC 5548, The Astrophysical 
Journal, 902, 74. 

6.  Dix, C., Shemmer, O., Brotherton, M. S., Green, R. F., Mason, M., et al.  2020, Prescriptions for 
Correcting Ultraviolet-based Redshifts for Luminous Quasars at High Redshift, The Astrophysical Journal, 
893, 14. 

7.  Hu, C., Li, Y.-R., Du, P., Zhang, Z.-X., Li, S.-S., et al. 2020, Broad-line Region of the Quasar PG 2130+099 
from a Two-year Reverberation Mapping Campaign with High Cadence, The Astrophysical Journal, 890, 
71. 

8.  Ma, B., Shang, Z., & Brotherton, M. S.  2019, Spectral principal component analysis of the Hβ region 
of low-redshift SDSS quasars, Research in Astronomy and Astrophysics, 19, 169. 

9.  Kriss, G. A., De Rosa, G., Ely, J., Peterson, B. M., Kaastra, J., et al. 2019, Space Telescope and Optical 
Reverberation Mapping Project. VIII. Time Variability of Emission and Absorption in NGC 5548 Based on 
Modeling the Ultraviolet Spectrum, The Astrophysical Journal, 881, 153. 

10.  Riffel, R., Rodríguez-Ardila, A., Brotherton, M. S., Peletier, R., Vazdekis, A., et al. 2019, Erratum: 
Optical/NIR stellar absorption and emission-line indices from luminous infrared galaxies, Monthly 
Notices of the Royal Astronomical Society, 486, 5074. 



   
 

   
 

11.  Riffel, R., Rodríguez-Ardila, A., Brotherton, M. S., Peletier, R., Vazdekis, A., et al. 2019, Optical/NIR 
stellar absorption and emission-line indices from luminous infrared galaxies, Monthly Notices of the 
Royal Astronomical Society, 486, 3228. 

12.  Liu, H., Luo, B., Brandt, W. N., Brotherton, M. S., Du, P., et al.  2019, SDSS J075101.42+291419.1: A 
Super-Eddington Accreting Quasar with Extreme X-Ray Variability, The Astrophysical Journal, 878, 79. 

13.  Du, P., Brotherton, M. S., Wang, K., Huang, Z.-P., Hu, C., et al.  2018, Monitoring AGNs with Hβ 
Asymmetry. I. First Results: Velocity-resolved Reverberation Mapping, The Astrophysical Journal, 869, 
142. 

14.  De Rosa, G., Fausnaugh, M. M., Grier, C. J., Peterson, B. M., Denney, K. D., et al. 2018, Velocity-
resolved Reverberation Mapping of Five Bright Seyfert 1 Galaxies, The Astrophysical Journal, 866, 133. 

15.  Wei, P., Gu, Y., Brotherton, M. S., Shi, Y., & Chen, Y. 2018, A Catalog of Post-starburst Quasars from 
Sloan Digital Sky Survey Data Release 7, The Astrophysical Journal, 857, 27. 

16.  Fausnaugh, M. M., Starkey, D. A., Horne, K., Kochanek, C. S., Peterson, B. M., et al.  2018, Continuum 
Reverberation Mapping of the Accretion Disks in Two Seyfert 1 Galaxies, The Astrophysical Journal, 854, 
107. 

17.  Wang, J.-M., Du, P., Brotherton, M. S., Hu, C., Songsheng, Y.-Y., et al.  2017, Tidally disrupted dusty 
clumps as the origin of broad emission lines in active galactic nuclei, Nature Astronomy, 1, 775. 

18.  Mason, M., Brotherton, M. S., & Myers, A.  2017, Evaluating and improving the redshifts of z > 2.2 
quasars, Monthly Notices of the Royal Astronomical Society, 469, 4675. 

19.  Pennell, A., Runnoe, J. C., & Brotherton, M. S.  2017, Updating quasar bolometric luminosity 
corrections - III. [O III] bolometric corrections, Monthly Notices of the Royal Astronomical Society, 468, 
1433. 

20.  Tuccillo, D., Bruni, G., DiPompeo, M. A., Brotherton, M. S., Pasetto, A., et al.  2017, A 
multiwavelength continuum characterization of high-redshift broad absorption line quasars, Monthly 
Notices of the Royal Astronomical Society, 467, 4763. 

21.  Fausnaugh, M. M., Grier, C. J., Bentz, M. C., Denney, K. D., De Rosa, G., et al.  2017, Reverberation 
Mapping of Optical Emission Lines in Five Active Galaxies, The Astrophysical Journal, 840, 97. 

22.  Pei, L., Fausnaugh, M. M., Barth, A. J., Peterson, B. M., Bentz, M. C., et al. 2017, Space Telescope and 
Optical Reverberation Mapping Project. V. Optical Spectroscopic Campaign and Emission-line Analysis 
for NGC 5548, The Astrophysical Journal, 837, 131. 

23.  Oknyansky, V. L., Gaskell, C. M., Huseynov, N. A., Mikailov, K. M., Lipunov, V. M., et al.  2017, Multi-
Wavelength Monitoring of the Changing-Look AGN NGC 2617 during State Changes, Odessa 
Astronomical Publications, 30, 117. 



   
 

   
 

24.  Rochais, T., Singh, V., Chick, W., Maithil, J., Sutter, J., et al. 2017, How similar are the properties of 
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