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The CDCM Community of Practice

“Communities of practice are groups of people who share a concern or a passion for something they
do and learn how to do it better as they interact reqularly.”

Wenger et al., Harvard Business Review 78, 139 (2000); STEP Leadership Workshop for NSF STEM Talent Expansion Program (2011)

2020 Wolf Prize in Physics Allan MacDonald and Madisen Holbrook
to Allan MacDonald at Brentwood Elementary (Austin, TX)
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The CDCM Team
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Graduate Students and Postdoctoral Fellows
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Zach Brotherton Madi_sen Holbrook Xuejian Ma Nemin Wei B. Keltz (CHE) E. Marcotte (MB)
Henry Cater Jennifer Imbrogno Soham Mane Frances Wu
Zihan Cheng Sanket Kadulkar Aniket Marne Yongjian Zhou
Jeongheon Choe Abhilasha Kamboj Qian Meng Jihang Zhu
Zhaodong Chu Jiho Kang Nicolas Duran Progna Banerjee
Alex De Palma Suyogya Karki Nate Nunley Gabriel Cossio |
TJ Dilenschneider Meghan Kiker Adrian Rylski Emily Lin ; QT
Manuel Dominguez  Kihoon Kim Sejal Shah Pengtao Lu A
M. Maloney A. Stanzione Chris Dundas Ajesh Kumar Alec Skipper Martin Rodriguez-Vega Z.Page (Ch) E. Tutuc (ECE) Y. Wang (ME)
; Jacob Embley Vikram Lakhanpal Ben Stacy Ali Shahmohammadi = Y
Tommy FitzSimons Doo-Hee Lee Lynn Stevens Zachary Sherman ! \‘
Claire Ganski Woojoo Lee William Sullivan Max Verkamp
Austin Graham Hongze Li Yu-Ming Tu \ :_,f:_\ f’,
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IRG 1: Reconfigurable Nanocrystal Assemblies
Eric Anslyn and Delia Milliron, co-leaders

Switchable IR
optical gels

Single ion
conducting gels

Nanowire aerogel
membranes

J

Engineering nanocrystals, organic molecules, polymers, and biomolecules
to create responsive and reconfigurable materials for photonics, water
filtration, and energy storage

Life in the Lab Machine

2018 SuperSeed: Universal

Chemometrics for Living and
Non-Living Materials

https://mrsec.utexas.edu
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IRG 2: Materials Driven by Light
Elaine Li and Greg Fiete, co-leaders

relaxation to equilibrium m
hv ’V\w

e” - phonon coupling
quasistatic phase transition
—_—

e” - e” scattering

AnRA
/\ I\ \HM laser
) \ L (‘JU\WM»—
VLY
spin-orbital entanglement
emergent ferroelectric order
emergent metal-insulator transition

polariton
polariton BEC
|| Lol

“distance” from equilibrium

1 10 102 103
time (fs)
Bilayer
WSe,/MoSe,

Using light to create new states of matter and engineer solid-state
materials for photonics, electronics, and quantum information
processing
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IRG 1: Reconfigurable Nanocrystal Assemblies

particles and gel, creating corresponding change in optical absorbance

o National Science Foundation
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IRG 1: Reconfigurable Nanocrystal Assemblies

Simulations (Ganesan, Truskett) Experiments (Milliron, Lynd)

Coarse-grained simulations to clarify ion transport mechanism Synthesis of high dielectric constant polymers
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Nanoparticle functionalization in high dielectric constant solvents

[S. Kadulkar, D.J. Milliron, T.M. Truskett, V. Ganesan, J. Phys. Chem. Lett. 11, 6970-75, (2020).]

+
Machine-learning assisted discovery of optimal structures Depletant induced structural reconfigurability
high conductivity low conductivity e e,

e // \
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[S. Kadulkar, M.P. Howard, V. Ganesan, T.M. Truskett, in preparation

0 ]nterplay between simulation/machine learning, material syntheS|s and characterization leads to new
proposed concept for stimuli-responsive gel electrolytes for Li-ion battery applications

https://mrsec.utexas.edu Center for Dynamics and TEXAS RRICE 415
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S. oneidensis
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Sci. U. S. A. 2018; 115(18):4559-4564.]

polymerization.

[Fan G, Dundas CM, Graham AJ, Lynd NA, Keitz BK. Proc. Natl. Acad.
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[Fan G, Graham AJ, Kolli J, Lynd NA, Keitz
BK. Nat. Chem. 2020; 12:638-646.]
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IRG 1: Reconfigurable Nanocrystal Assemblies

Keitz/Rosales
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[Graham AJ, Dundas CM, Hillsley A, Kasprak DS, Rosales
AM, Keitz BK. ACS Biomater. Sci. Eng. 2020; 6(3):1375-
1386.]

1. Extracellular electron flux (EET) from Shewanella oneidensis facilitates biological control over radical

2. Microbial polymerizations can be performed under ambient conditions with lyophilized cells.

3. Controlled expression of EET-relevant genes allows for genetic control over hydrogel mechanics.
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IRG 2: Materials Driven by Light
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[KS Olsson, ..., GA Fiete, J Zhou, X Li, Phys. Rev. X 10, 021029 (2020).]

Position (um)

Laser heating combined with Brillouin scattering in Y;Fe;O,, enables creation and characterization of
nonequilibrium phonon and magnon (spin wave) excitations with distinct temperatures

Formulation of magnon chemical potential enables quantitative assessment of temperature-driven and
potential-driven spin currents
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IRG 2: Materials Driven by Light
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[ZD Chu, ..., AH MacDonald, XQ Li, CK Shih, KJ Lai, Proc. Natl. Acad. Sci. U.S.A. 117, 13908-13 (2020).]

Light-assisted microwave impedance microscopy (MIM) enables localized characterization of electrical
conductivity, photoconductivity, minority carrier diffusion, carrier trapping dynamics at submicron length
scales

National Science Foundation
A RESEARGH SCIENGE AND.
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[J Choi, WT Hsu, ..., CK Shih, X Li, WH Chang, Sci. Advances 6, eaba8866 (2020).]
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2018 SuperSeed: Universal Chemometrics for Living and Non-

Living Materials — T
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‘Sense’ materials by using statistical correlations between their chemical composition,
oligonucleotide arrays that physically bind to them, and proximity of binding to create
a DNA sequence space ‘fingerprint’ of the material
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2018 SuperSeed: Universal Chemometrics for Living and Non-

Living Materials
Samples sequenced
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[Anslyn, Ellington, Marcotte, et al, in preparation (2021)]
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Education and Outreach — Reaching Broad Audiences

enter for Dynamics and Control of Materials: MRSEC DEI Seminar
: KYV /irtual Dlscusslo:uu C D C M RE U Stu d e ntS

DlV( ersily & ln(‘lusmn in QTTM Year
. . Total Female URM

2018* 5 4 1
2019 11 6 4
2020 14 6 )

MRSEC faculty VISIt to UT Rio Grande Va/ley ‘ Bias Bust/ng Workshop *2 REU students from 2018 are now

e Ph.D. students at UT Austin

Arts + Sciences Artist Residency Program

B I o e T Arts + Sciences Proactive outreach to underrepresented
O 2] < B =g - SIEBREN [J£5% sd lati ia facult iti isits and REU
~ - VERSTEEG = populations via faculty recruiting visits an

Rmm EER 36402 F"“‘“‘”“ R

program

Events to foster diversity and inclusion

Virginia Lee Montgomery

ainaT 21D BunisiA DISHIN

Center for Dynamics and c:m:ml Ef mmr;u
MRSEC Artist Talk
May 2, 5-6pm, NHB 6.204

Annual climate surveys, regular pulse checks and
strategic assessments with center participants

MRSEC - At & Science Residency 2018

COVID-19 specific programming to address best
practices, climate, mental health and well-being

Arts+Sciences program promotes public
awareness of and engagement with science

https://mrsec.utexas.edu Center for Dynamics and TEXAS RRICE 1515
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Education and Outreach — K-5 RET Program

“Many elementary school teachers, the proverbial jacks-of-all-trades,
face a trio of issues when it comes to teaching science: they don't like
science, they don't feel confident in their knowledge of science, and

they don't know how to teach science effectively.”

From R. Allen, Priorities in Practice: The Essentials of Science, Grades K—6 (2006)

MRSEC RET Program Impact (2018-2020)

Teachers in the RET Program 19
RET lessons created 19
Students impacted through RET lessons

Conference/workshop presentations on RET lessons 8
RET class fieldtrips to MRSEC labs

5
Science Clubs initiated at RET schools 4
5

Past RETs serving as mentors in program

“This program has pushed me to think outside of the box
when delivering lessons. Instead of just using canned science
lessons that can often be dry and boring, it has pushed me to

use up-to-date information and inquiry methods that truly get
at the heart of flat sciences and excite the students into
wanting to be more engaged.” - MRSEC RET participant

https://mrsec.utexas.edu

‘7'5‘"»:1 5

“If you don’t get kids

interested in science by the
time they leave elementary
school, it's usually too late.”

Jo Ann Isken, Interim Program Director
Teacher Education Program UCLA

Elementary school students learn science
best when they are involved in first-hand
exploration and investigation [...]

National Science Teachers Association
http://www.nsta.org/about/positions/elementary.aspx

ll/'

Figure 1. RET Confidence in Certain Teaching Practices
on the Pre-Summer and Follow-up Surveys from 2018-2020
[ mNotatall mSlightly Mostly _m Completely |

Your ability to integrate science or engineering...

Moderately

Center for Dynamics and

Control of Materials: an NSF MRSEC

Pre-Summer (N=11) - 45% 36%
Follow-up (N=11) 9% 82%
Your ability to facilitate lab-like activities...
Pre-summer (N=11) |83  27% 45%
Follow-up (N=11) 9% 64%
Your ability to educate students about...
Pre-Summer (N=11) - 27% 45%
Follow-up (N=11) 9% 64%
0% 20%  40% 60% 80%  100%
UTEXAS BRICE a5




Texas Materials Community of Practice
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