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Hancock group

Jason Hancock

Dr. Sahan Handunkanda 
PhD 2018, now Intel Corp

Portland, OR
Kaitlin Lyszak

PhD 2024 (expected)

Former PhD students:

Dr. Erin Curry, PhD 2021
now Coherent Laser

Bloomfield, CT

Dr. Donal Sheets
PhD Aug 2022

now Postdoc, UConn

Lauren Gorman
PhD 2028 (expected)

Current PhD students:

You?

Undergraduate students:

Connor Occhialini ‘18
now PhD student, MIT

Julian Ivaldi ‘21
now Electric Boat

Matthew
Mooneyham ‘22

Funding sources:
Also…

Jessica Wessner ‘23
Meagan Sundstrom ‘18

Filip Bergabo ‘18
Louis Antoine ‘20

Joe Giangregorio ’20
…

Daniel Rinaldi ‘14
Nikita Twaalfhoven ‘14

Group leader:



Title
Subheader of your slide 

Expertise and Core Strengths, basic research

� Spectroscopy of quantum materials
� Broadband infrared, THz, RIXS 

spectroscopy

� Inelastic X-ray scattering

� Core level spectroscopy

� Laser-based pump-probe for acoustics

� Scientific areas
� Structural quantum phase transitions

� Superconductors

� Topological materials

� Correlated/magnetic materials

� Negative thermal expansion

THz-cyclotron resonance of
 topological surface states 

Negative thermal expansion near structural quantum phase transitions

THz response of superconductors

Infrared sensor development for applied sciences

Core level excitation of quantum materials

Soft mode spectroscopy 
of incipient phases
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Physics education modernization
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Expertise and Core Strengths, applied research

Fast, sensitive infrared sensor development 
for additive manufacturing

ray transmission imaging

based pump-probe for acoustics

Measurements of learning gains in education

Infrared sensor development for applied sciences

COVID-era filtration material evaluation

Powder bed

Molten metal

Vapor plume

Vapor depression
“keyhole”

Temperature
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Facility-based materials research

� Frequent user and advisor to DOE supported facilities

� Expertise in X-ray experiments in many modes

� Resonant inelastic X-ray scattering from electrons 

� Non-resonant inelastic X-ray scattering from phonons 

� Diffraction for structural studies

� X-ray transmission imaging

JNH Synchrotron-related Science Service record
• Proposal Review Panelist and Chair, Inelastic X-ray Scattering panel, APS, ANL 2015-2019
• Proposal Review Panelist and Chair, Soft x-rays, photoemission, and infrared panel, NSLS-II, BNL 2018-2022
• Lecturer, US DOE National School and Neutron and X-ray Scattering, 2018-present
• Beamline advisory team, Soft inelastic X-ray scattering beamline (SIX), NSLS-II, BNL 2015-present
• Beamline science advisory committee, Inelastic Scattering Group, APS, ANL 2009-present
• Scientific Review Committee, Inelastic X-ray Scattering Beamlines, APS, ANL, 2016
• Program committee Inelastic X-ray Scattering 2019, June 23–28, 2019, Stony Brook, NY
• Organizing committee International Conference on Low-Energy Electrodynamics in Solids, Miami, FL, 2020
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� Passed in 2012 by CT assembly

� $1.7B to upgrade UConn 
infrastructure

� Goal: Develop STEM education 
and research to in CT through 
UConn

NextGenCT



Introductory Physics Sequences

Phys 1601/2     Physics
Phys 1501/2     Engineering
Phys 1401/2     Life sciences 
Phys 1201/2     General physics
Phys 1010         Non-science

Sequence          Majors                   Math level

Prof. Hamilton’s traditional 1010 class in P36

Prof. Hancock’s active learning 1601 class in P103B

Massive effort to convert all calculus-based 
physics classes to active learning model 2017-2021

High impact ~2000 students/yr

Promotes inquiry-based learning 
Integration of theory and experiment

Algebra-based
Conceptual



Some components of active learning in calculus-based physics
� Delivery students seated, instructor/TAs at centralized control center, others observing, kept to a minimum

� Demo students seated, instructor/TAs at centralized control center, others observing or helping, often uses ceiling/side doc 
cam

� Discussion/individual work students seated working on problem sets, instructors/TAs walk the room peering over shoulders, 
answering questions, offering help as needed, individual and wall-mount whiteboards used

� Discussion/group work students standing or seated working on problems together, instructor/TAs walk the room to discuss 
problem approaches, offering help as needed, individual and wall-mount whiteboards used

� Activities small equipment sits on tables, accessible to each student or groups of three students, instructors/TAs ask questions 
and are around to help, individual and wall-mount whiteboards used

� Quantitative Lab larger, more quantitative equipment sits on corner of each table with students around, instructors/TAs assist 
development of theory, collection of data, advanced analysis, coding, and presentation preparation, individual and wall-
mount whiteboards used
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Physics Learning Labs
Gant plaza

� 5 physics active learning spaces, 54 students each in 
Gant plaza

� Phys 1601Q, 1602Q, 1501Q converted to studio style, 
1502Q, 1401Q, 1402Q convert in coming semesters

� Many awards to faculty, graduate students

� Organized course shown to be effective

� Teaching assistants widely gain experience teaching 
side-by-side with experienced instructors





Educational Value Survey, sections 001-004
Please circle a number 1 to 7 to indicate the value of each course component:

Group work at whiteboards 4.3 ± 1.6

Weekly reading assignments 3.6 ± 1.7

Quantitative labs 5.4 ± 1.1

Pre-lab activities 4.1 ± 1.4

Hands-on activities 5.3 ± 1.5

Computer simulations 4.8 ± 1.6 Tutorial problems 5.7 ± 1.6

Physical demonstrations 5.4 ± 1.4

Lectures by instructor 5.5 ± 1.5



Teaching Assistant Survey, sections 001-008, 12 responses
For each statement below, circle a number that best describes your agreement on a scale that ranges 
from 1 (not at all the case, i.e., completely DISAGREE) to 7 (completely the case, i.e., completely AGREE).
IL = Interactive Lecture, ED: Engaged Discussion, QL = Quantitative Laboratory

ED: Tutorial problems are 
very hard to students. 
4.1 ± 0.9

ED: Tutorial problems are 
presented in a very clear way 
5.6 ± 0.9

IL: The instructions/questionnaires 
for hands-on activities and 
interactive simulations are 
presented in a very clear way to 
students. 5.3 ± 1.6

ED: Tutorial problem solutions are 
presented in a very clear way. 
5.5 ± 0.8

ED: Students engage with 
working on tutorial problems 
actively. 3.5 ± 1.4

QL: The lab apparatus 
never has hardware 
issues. 4.7 ± 1.6

IL: Student engage with group 
discussion and hands-on activities 
actively. 4.3 ± 1.7

QL: Students are completely 
satisfied with group 
assignments. 4.9 ± 1.2



Educational Value Survey, sections 002, 004-008

Studio Traditional

Students choose studio more than 7:1 over traditional in inaugural semester

If you had the option to choose between studio-format 1501 (current format) and traditional-format 1501 
(3 hour lab separate from lecture and no tutorial problems or activities in class), which one would you 
choose?
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� Examples of classical physics concepts:

� “That pencil is sitting at rest on the table”

� Force is mass times acceleration

� The total amount of mass is constant

� Examples of quantum concepts:

� The state of a system evolves according to 
the Schrodinger equation

� Measurement of a quantity puts it in an 
state of well defined value of the outcome

What does quantum mean?

Francisca Vasconcelos, Why Quantum Education? SPIE, 01 May 2023
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QEd project: modernizing the physics curriculum

� Two semester sequence covers purely classical physics
� 1x01: Newton’s laws, energy, momentum, angular, fluids, statics

� 1x02: Electrostatics, magnetostatics, circuits, optics 

� Idea: capitalize the organization of studio physics to update 
quantum-ready curriculum

� Naturally spreads to high schools via ECE program (1201/2)

� Draws inspiration from Feynman’s 1979 Auckland public lectures 

Bohr atom analogs on a vibrating ring
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� Developing plan, proposal due 10/30/23

� Includes funding for graduate Physics TAs 
to study current curriculum and develop 
quantum-aligned content for massive 
course

� Includes small advisory board: 

� School of Engineering 

� Neag School of Education

� CLAS Sciences 

� Industry

� …

QEd project: modernizing the physics curriculum


