Faculty Profiles

Anuradha M. Agarwal ..., 176
Akintunde I. (Tayo) Akinwande .................. 177
Polina Anikeeva ........cocoooovoiieiccieee . 178
Dimitri A. Antoniadis.......cooooiioieiii, 179
Marc A. Baldo ...oooooiiii 180
Duane S. Boning ..o, 181
Edward S. Boyden ..., 182
Vladimir Bulovic ..o 183
Anantha P. Chandrakasan.......................... 184
Suraj Cheema...o.cooiccccccccccc 185
Yufeng (Kevin) Chen ... 186
Samantha Coday........cccccooiiiiiniiici, 187
Riccardo Comin ....ooooiiioiiiieeeeee . 188
Luca Daniel ..o 189
Jests A. del Alamo.....coooovoiiiii 190
Dirk R. Englund........ 191
Jongyoon Han ... 192
Ruonan Han........cocoooo . 193
Song Han ... 194
Juejun (D) Hu o, 195
Qing HU Lo 196
Rafael Jaramillo ..o, 197
Pablo Jarillo-Herrero............cococcoooi. 198
Long Ju 199
Jeehwan Kim....oooooii 200
Jing Kong......ooovic 201
Jeffrey H. Lang oo, 202
Hae-Seung Lee ..o, 203
Mingda Li..ooooo 204
Lugiao Litccccccceccs 205
Scott R. Manalis......cooooiiiii 206

MICROSYSTEMS ANNUAL RESEARCH REPORT 2024 Faculty Profiles

Farnaz Niroui .....coooooeoiieeee 207
Jelena Notaros ......oooiiiiiiiiee 208
William D. Oliver.......coooioiceee, 209
Tomas Palacios ..o 210
David J. Perreault.........ccoooooiiiii 21
Carlos M. Portela........c.cocooooooii 212
Negar Reiskarimian.........c..cccocoviioninn. 213
Charles G. Sodini...ccoooovoiiiieeieee, 214
VIVIENNE SZ€ .o, 215
Carl V. Thompson ..., 216
Luis Fernando Velasquez-Garcia................ 217
SIXIAN YOU L. 218

175



Anuradha M. Agarwal

Principal Research Scientist

Materials Research Laboratory Leader

FUTUR-IC: Sustainable Microchip Manufacturing

LEAP: Lab for Education and Application Prototypes Electronic
Photonic Packaging/ Heterogenous Integration

Sustainable materials and device designs for microchip manufacturing and use;
Planar, integrated, Si-CMOS-compatible microphotonics platform for on-chip
MIR hyperspectral imaging and chem-bio sensing applications; radiation effects
on silicon microphotonics; non-linear materials and devices; aerosol detection;
mid-infrared detectors, electronic-photonic packaging; heterogenous integration.

Rm. 13-4126 | 617-253-5302 | anu @ mit.edu

VISITORS/SUMMER STUDENTS/UROPS

Christian Duessel, Department of Materials Science
and Engineering UROP

Kajari Dutta, Visiting Faculty, Amity Institute of
Applied Sciences, Kolkata, India

Neal Haldar, DMSE MICRO UROP, University of
California Berkeley

GRADUATE STUDENTS
Katherine Stoll, DMSE
Drew Weninger, DMSE

SELECTED PUBLICATIONS

D. Weninger, S. Serna, A. Jain, L. Kimerling, and A. Agar-
wal, “High Density Vertical Optical Interconnects for
Passive Assembly,” Optics Express, Vol. 31, No. 2, Pages
2816-2832, Optica Publishing Group, 2023.

L.Neim, A. Yovanovich, J. Bartholomew, V. Deenadayalan,
M. Ciminelli, T. Palone, M. van Niekerk, M. Song, A. Nau-
riyal, J. Notaros, S. S. Otalvaro, J. Cardenas, T. Brown, A.
M. Agarwal, S. Saini, and S. F. Preble, “Hands-On Photonic
Education Kits: Empowering the Integrated Photonics
Workforce Through Practical Training,” Applied Optics
Vol. 62, Issue 31, Pages H24-H32,2023.

M. Kang, B.-U. Sohn, Q. Du, D. Ma, R. Pujari, L. Sisken, C.
Blanco, C. Goncalves, C. Arias, A. Zachariou, A. Yadav,
P. E. Lynch, J. Lee, S. Novak, C. M Schwarz, I. Luzinov,
J.Hu, A. M. Agarwal, D. T. H. Tan, and K. A. Richardson,
“Self-healing Mechanisms for Ge-Sb-S Chalcogenide
Glasses Upon Gamma Irradiation,” MRS Bulletin, Pages
1-9, Springer International Publishing, 2024.

L.Ranno, J. X. B. Sia, C. Popescu, D. Weninger, S. Serna, S.
Yu, L. C. Kimerling, A. Agarwal, T. Gu, and J. Hu, “Highly
Efficient Fiber to Si Waveguide Free-form Coupler for
Foundry-scale Silicon Photonics,” Photonics Research, Vol.
12,Issue 5, Pages1055-1066, Optica Publishing Group, 2024.

M. Kang,R. Sharma, C. Blanco, D. Wiedeman, Q. Altemose,
P.E.Lynch, G.B.J.Sop Tagne, Y. Zhang, M. Y. Shalaginov,
C.-C. Popescu, B. M. Triplett, C. Rivero-Baleine, C. M.
Schwarz, A. M. Agarwal, T. Gu, J. Hu,and K. A. Richardson,
“Solutionderived Ge-Sb-Se-Te phase-change chalcogenide
films,” Scientific Reports, Vol. 14, Issue 1, Pages18151,2024,
Nature Publishing Group.
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Akintunde |. (Tayo) Akinwande

Professor of Electrical Engineering

Department of Electrical Engineering & Computer Science

Empty space electronics. Nano vacuum channel transistors. Chip scale elec-
tron, ion, neutron and x-ray sources for imaging and sensing. Micro and nano
structures for charged particle beams.

Rm. 39-553 | 617-258-7974 | akinwand @ mtl . mit . edu

GRADUATE STUDENTS
Nedeljko Karaulac, EECS
Alvaro Sahagiin, EECS
Youngjin Shin, EECS

UNDERGRADUATE STUDENT
Alyssa Keirn, EECS

SUPPORT STAFF

Maria Markulis, Administrative Assistant

SELECTED PUBLICATIONS

G.Rughoobur, A. Sahagtin, 0. O.Ilori,and A. I. Akinwande,
“Nano-fabricated Low Voltage Gated Si Field Ionization
Arrays,” I[EEE Transactions on Electron Devices (TED) 2020.

G. Rughoobur, N. Karaulac, and A. I. Akinwande,
“Nanoscale Vacuum Channel Electron Sources,” 33rd
International Vacuum Nanoelectronics Conference (IVNC),
2020.

G.Rughoobur, L. Jain,and A.I. Akinwande, “Low Energy
Electron Transmission Through Suspended Graphene
Layers,” 33rd International Vacuum Nanoelectronics Con-
ference (IVNC), 2020.

Y. Mo, Z. Lu, G. Rughoobur, P. Patil, N. Gershenfeld, A.
I. Akinwande, S. L. Buchwald, and K. F. Jensen, “Micro-
fluidic Electrochemistry for Single-electron Transfer
Redox-neutral Reactions,” Science, 2020.

P.-C Shih, G. Rughoobur, P. Xiang, K. Cheng, A. I. Akin-
wande and T. Palacios, “GaN Nanowire Field Emitters
with a Self-Aligned Gate Process,” in 2020 78th Device
Research Conference (DRC), 2020.

G. Rughoobur, J. Zhao, L. Jain, A. Zubair, T. Palacios, J.
Kong,and A.I. Akinwande, “Enabling Atmospheric Pres-
sure Operation of Nanoscale Vacuum Channel Transis-
tors,” 2020 78th Device Research Conference (DRC), 2020.

G. Rughoobur, N. Karaulac, L. Jain, O. O. Omotunde, and
A.I. Akinwande, “Nanoscale Silicon Field Emitter Arrays
with Self-aligned Extractor and Focus Gates,” Nanotech-
nology, Apr 2020.

N.Karaulac, G. Rughoobur, and A. 1. Akinwande, “Highly
Uniform Silicon Field Emitter Arrays Fabricated Using
a Trilevel Resist Process,” J. Vac. Sci. Technol. B, vol. 38,
no. 2, p. 023201, 2020.
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N.Karaulac, G. Rughoobur, and A. 1. Akinwande, “Highly
Uniform Silicon Field Emitter Arrays Fabricated Using a
Trilevel Resist Process,” J. Vac. Sci. Technol. B 38, 023201
(2020). Presented as “Highly Uniform Si Field Emitter
Arrays Fabricated Using Improved Photolithography
Process,” 32nd International Vacuum Nanoelectronics
Conference (IVNC 2019), Cincinnati, OH, Jul. 2019.

G. Rughoobur, J. Zhao, L. Jain, A. Zubair, T. Palacios, J.
Kong, and A. I. Akinwande, “Nano-encapsulation with
2D Materials for Ambient Operation of Field Emission
Electron Devices,” Materials Research Society (MRS) Fall
Meeting, 2019.

A.Goy, G.Rughoobur, S.Li, K. Arthur, A.I. Akinwande, and
G. Barbastathis, “High-resolution Limited-angle Phase
Tomography of Dense Layered Objects Using Deep Neural
Networks,” Proc. Natl. Acad. Sci., p. 201821378, Sep. 2019.

G. Rughoobur, A. Sahagtn, and A. I. Akinwande, “Low
Voltage Silicon Field Ionization Arrays,” 32nd Interna-
tional Vacuum Nanoelectronics Conference (IVNC),2019.

G.Rughoobur, L. Jain,and A.I. Akinwande, “High-density
Double-gated Si Field Emitter Arrays with Integrated
Current Limiter,” 32nd International Vacuum Nanoelec-
tronics Conference (IVNC), 20109.

G. Rughoobur, L. Jain, and A. I. Akinwande, “Towards
Vacuum-Less Operation of Nanoscale Vacuum Channel
Transistors,” 77th Device Research Conference (DRC),2019.

G. Rughoobur and A. I. Akinwande, “Arrays of Si Field
Emitter Individually Regulated by Si Nanowires High
Breakdown Voltages and Enhanced Performance,” 31st
International Vacuum Nanoelectronics Conference (IVNC),
pp.1-2,2018
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Polina Anikeeva

Matoula S. Salapatas Professor

Director, K. Lisa Yang Brain-Body Center

Materials Science and Engineering, Brain and Cognitive Sciences,
Research Laboratory of Electronics, McGovern Institute for
Brain Research

Interface of materials science, electronics, and neurobiology with the goal of
advancing the understanding and treatment of disorders of the nervous system.

Rm. 36-849 | 617-258-7348 | anikeeva @ mit.edu

POSTDOCTORAL ASSOCIATES
Jacob Beckham, RLE

Taylor Cannon, RLE

Claudia Cea, RLE

Dongjun Jung, RLE

Noah Kent, RLE

Sharmelee Selvaraji, RLE

GRADUATE STUDENTS
Gari Eberly, HST

Ethan Frey, DMSE

Diana Grass, HST

Ye Ji Kim, DMSE

Pema Maretich, Bio

Rajib Mondal, HST

Keisuke Nagao, DMSE
Karen Ka Lam Pang, BCS
Atharva Sahasrabudhe, Chem
Xavier Smith, EECS

Beth Whittier, EECS

SUPPORT STAFF

Cindy Higgins, Administrative Assistant

Rebecca Leomi, Research Laboratory Operations Manager
Scott Machen, Research Support Associate

Lee Maresco, Research Support Associate

Emmanuel Vargas, Research Support Associate

SELECTED PUBLICATIONS

Y. Lee, E. Koehler, T. Dillon, G. Loke, Y. Kim, J. Marion,
M.-J. Antonini, I. C. Garwood, A. Sahasrabudhe, K. Nagao,
X.Zhao, Y. Fink, E. T. Roche, P. Anikeeva, “Magnetically
Actuated Fiber-Based Soft Robots,” Adv. Mater. 2023, 35,
2301916. [Link]

L. C. Garwood, et al., “Multifunctional Fibers Enable
Modulation of Cortical and Deep Brain Activity During
Cognitive Behaviorin Macaques,” Sci. Adv.9,eadh0974(2023).
DOI:10.1126/sciadv.adh0974

X.Liu,S.Rao, W.Chen, et al., “Fatigue-resistant hydrogel

optical fibers enable peripheral nerve optogenetics during
locomotion,” Nat. Methods 20, 1802-1809 (2023). [Link]
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Y. J. Kim, N. Driscoll, N. Kent, E. V. Paniagua, A. Tabet,
E. Koehler, M. Manthey, A. Sahasrabudhe, L. Signorelli,
D. Gregure¢, and P. Anikeeva, “Magnetoelectric Nano-
discs Enable Wireless Transgene-Free Neuromodula-
tion,” bioRxiv [Preprint]. Dec. 25, 2023:2023.12.24.573272.
doi: 10.1101/2023.12.24.573272. PMID: 38234742; PMCID:
PMC10793401.

A.M. Stranahan, A. Tabet, and P. Anikeeva, “Region-spe-
cific Targeting of Microglia in vivo Using Direct Deliv-
ery of Tamoxifen Metabolites via Microfluidic Polymer
Fibers,” Brain, Behavior, and Immunity Vol. 115, 2024, pp.
131-142, ISSN 0889-159. [Link]
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https://doi.org/10.1002/adma.202301916
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https://doi.org/10.1038/s41592-023-02020-9
https://doi.org/10.1016/j.bbi.2023.09.021

Dimitri A. Antoniadis

Ray and Maria Stata Professor of Electrical Engineering

Department of Electrical Engineering & Computer Science

Research is in the field of nanoscale solid-state electronic devices and the ap-
plication of new materials systems and new structures to transistors for deeply
scaled electronics.

Rm. 39-427a| 617-253-4693 | daa @ mtl . mit . edu

GRADUATE STUDENTS
Taekyong Kim, EECS

SUPPORT STAFF

Elizabeth Green, Sr. Administrative Assistant

SELECTED PUBLICATIONS

T.Kim, J. A. del Alamo, and D. A. Antoniadis, “Switching
Dynamics in Metal-Ferroelectric HfZrO2-Metal Struc-
tures,” in IEEE Transactions on Electron Devices, vol. 69,
no. 7, pp. 4016-4021, Jul. 2022.

D. Antoniadis, T. Kim, and J. A. del Alamo, “Nucle-
ation-Limited Switching Dynamics Model for Efficient
Ferroelectrics Circuit Simulation,” in IEEE Transactions
on Electron Devices, vol. 69, no. 1, pp. 395-399, Jan. 2022.

T.Kim, J. A. del Alamo, and D. A. Antoniadis, “Dynamics
of HfZrO2 Ferroelectric Structures: Experiments and
Models,” 2020 IEEE International Electron Devices Meeting
(IEDM), San Francisco, CA, USA, 2020.

P. Choj, S. Goswami, U. Radhakrishna, D. Khanna, C-C.
Boon, H.-S. Lee, D. A. Antoniadis, and L.-S. Peh, “A 5.9-
GHz Fully Integrated GaN Frontend Design with Phys-
ics-Based RF Compact Model,” Microwave Theory and
Techniques,” IEEE Transactions on 62 (4), pp.1163-1173,2015.

J. Lin, D. A. Antoniadis, and J. A. del Alamo, “Physics
and Mitigation of Excess OFF-State Current in InGaAs
Quantum-Well MOSFETS,” IEEE Trans. Electr. Dev. 62 (5),
Pp. 1448 - 1455, 2015.

S. Rakheja, M. S. Lundstrom, and D. A. Antoniadis, “An
Improved Virtual-Source-Based Transport Model for
Quasi-Ballistic Transistors—Part I: Capturing Effects
of Carrier Degeneracy, Drain-Bias Dependence of Gate
Capacitance, and Nonlinear Channel-Access Resistance,’
IEEE Trans. Electr. Dev. 62 (9), pp 2786 - 2793, 2015.

S. Rakheja, M. S. Lundstrom, and D. A. Antoniadis, “An
Improved Virtual-Source-Based Transport Model for
Quasi-Ballistic Transistors—Part II: Experimental Verifi-
cation,” I[EEE Trans. Electr. Dev. 62 (9), pp. 2794 - 2801, 2015.

J. Lin, D. A. Antoniadis, and J. A. del Alamo, “Impact of
Intrinsic Channel Scaling on InGaAs Quantum-Well
MOSFETs,” IEEE Transactions on Electronic Devices, 62
(11), pp. 3470 - 3476, 2015.
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U.Radhakrishna, P. Choi, L-S. Peh, and D. A. Antoniadis,
“MIT Virtual Source RF Model as a Tool for GaN-Based
LNA and Oscillator Design,” Compound Semiconductor
Integrated Circuit Symposium (CSICS), (IEEE) pp. 1-4,2015.

U. Radhakrishna, S. Lim, P. Choj, T. Palacios, and D. A.
Antoniadis, “GaNFET Compact Model for Linking Device
Physics, High Voltage Circuit Design and Technology
Optimization,” International Electron Devices Meeting
(IEDM), 2015.

T. Yu, U. Radhakrishna, J. L. Hoyt, and D. A. Antoniadis,
“Understanding the Limit of Gate Efficiency (GE) on the
Ultimate Steepness of InGaAs/GaAsSb Quantum-well
Tunnel-FET: Experiments, Modeling and Design Guide-
lines for Steep Switching,” International Electron Devices
Meeting (IEDM), 2015.

J. A.del Alamo, D. A. Antoniadis, J. Lin, W. Lu, A. Vardi,
and X. Zhao, “IT1I-V MOSFETs for Future CMOS" Compound
Semiconductor Integrated Circuit Symposium (CSICS),
pp. 1-4, 2015.

L.Yu, D. El-Damak, S. Ha, S. Rakheja, L. Xi Ling, J. Kong,
D.A. Antoniadis, A. Chandrakasan, and T. Palacios, “MoS,
FET Fabrication and Modeling for Large-Scale Flexible
Electronics,” Symposium on VLSI Technology, pp. T144 -
T145, 2015.

L.Yu,S.Saxena, C. Hess, . A. M. Elfadel, D. A. Antoniadis,
and D. S. Boning, “Statistical Library Characterization
Using Belief Propagation Across Multiple Technology
Nodes,” Design, Automation & Test in Europe Conference
& Exhibition, pp. 1383 - 1388, 2015.

S.Rakhejaand D. A. Antoniadis, “Physics-based Compact
Modeling of Charge Transport in Nanoscale Electronic
Devices,” International Electron Devices Meeting (IEDM),
2015.
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Ma rc A. Baldo Spin and Excitonic Electronics Group: organic & molecular electronics, LEDs
Director, Research Laboratory of Electronics and solar cells, spintronics.
Dugald C. Jackson Professor 36-419|617-452-1532 | baldo @ mit . edu

Department of Electrical Engineering & Computer Science

POSTDOCTORAL ASSOCIATES
Tomi Baikie, RLE
Kangmin Lee, RLE

GRADUATE STUDENTS
Dooyong Koh, EECS

Aaron Lj, Chemistry
Narumi Nagaya, ChemE
Oliver Nix, Chemistry
Jaekang Song, EECS

Janet Wang, EECS

Jong Woong Park, EECS

SUPPORT STAFF

Catherine Bourgeois, Admin. Support Services Manager

SELECTED PUBLICATIONS

M. Einzinger, T. Wu, J. E. Kompalla, H. L. Smith, C. F.
Perkinson, L. Nienhaus, S. Wieghold, D. N. Congreve, A.
Kahn, M. G. Bawendi, and M. A. Baldo, “Sensitization of
Silicon by Singlet Exciton Fission in Tetracene,” Nature,
571, 90-94, 2019.

D.-G. Ha, R. Wan, C. A. Kim, T.-A. Lin, L. Yang, T. Van
Voorhis, M. A. Baldo,and M. Dinca, “Exchange Controlled
Triplet Fusion in Metal-organic Frameworks,” Nature
Materials 21,1275-1281, 2022.
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Duane S. Boning
Clarence J. LeBel Professor of Electrical Engineering
Professor of Electrical Engineering & Computer Science,

Department of Electrical Engineering & Computer Science

Design for manufacturability of processes, devices, and circuits. Understanding and re-
duction of variation in semiconductor, photonics and MEMS manufacturing, emphasizing
statistical, machine learning, and physical modeling of spatial and operating variation in
circuits, devices, and CMP, electroplating, spin coating, etch, and embossing processes.

Rm. 39-415a | 617-253-0931 | boning @ mtl . mit . edu

VISITORS
Emmanuel Bender, MTL Research Affiliate
Jinwoo Park, Samsung Electronics

GRADUATE STUDENTS
Uttara Chakraborty, EECS (co-advised with C. V. Thompson)
Sophia Cheung, MechE

Mohit Dighamber, EECS

Zhenggqi Gao, EECS

Steven Hubbard, EECS and Sloan
Ryan Kochert, EECS and Sloan
Andrew Lai, EECS

Mingyuan Li, EECS and MechE
Ololade Olaleye, EECS and Sloan
Rachel Owens, EECS

Jonathan Sampson, MechE
Fan-Keng Sun, EECS

John Waterworth, MechE

SUPPORT STAFF
Eliza Grisanti, Administrative Assistant
Jami L. Mitchell, Project Coordinator

SELECTED PUBLICATIONS

Z.Zhang, S. 1. El-Henawy, C. Rios, and D. Boning, “Infer-
ence of Process Variations in Silicon Photonics from
Characterization Measurements,” Optics Express, vol.
31, no. 14, pp. 23651-23661, Jul. 2023.

Z.Gao,Z.Zhang,and D. Boning, “Few-Shot Bayesian Per-
formance Modeling for Silicon Photonic Devices under
Process Variation," J. of Lightwave Technology, vol. 41, no.
18, pp. 6007-6014, Sept. 2023.

U. Chakraborty, E. Bender, D. Boning, and C. Thompson,
“Identification of Multiple Failure Mechanisms for Device
Reliability using Differential Evolution,” IEEE Trans. on
Device and Material Reliability, vol. 23, no. 4, pp. 599-615,
Dec.2023.

Z. Gao, X. Chen, Z. Zhang, C.-Y. Lai, U. Chakraborty, W.
Bogaerts, and D. Boning, “Provable Routing Analysis of
Programmable Photonics,” J. of Lightwave Technology,
Apr.2023.

Z.Gao, X. Chen, Z. Zhang, U. Chakraborty, W. Bogaerts,
and D. Boning, “Gradient-Based Power Efficient Func-
tional Synthesis for Programmable Photonic Circuits,”
J. of Lightwave Technology, May 2024.
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J.Gu, M. Dighamber, Z. Gao, and D. Boning, “Benchmark-
ing the Robustness of Neural Network-based Partial
Differential Equation Solvers,” Fast Machine Learning for
Science Workshop, co-located with International Confer-
ence on Computer-Aided Design (ICCAD), San Francisco,
CA, Nov. 2023.

C.-Y. Lai, E-K. Sun, Z. Gao, D. S. Boning, and J. H. Lang,
“Nominality Score Conditioned Time Series Anomaly
Detection by Point/Sequential Reconstruction,” Advances
in Neural Information Processing Systems (NeurIPS), New
Orleans, LA, Dec. 2023.

R. Owens, E-K. Sun, C. Venditti, D. Blake, J. Dillon, and
D. Boning, “Dynamic Time Warping Constraints for
Semiconductor Processing,” Advanced Semiconductor
Manufacturing Conference (ASMC), Albany, NY, May 2024.

Z.Gao, D. Zhang, L. Daniel, and D. Boning, “NOFIS: Nor-
malizing Flow for Rare Circuit Failure Analysis,” Design
Automation Conference (DAC), San Francisco, CA, Jun.
2024.

T. Korthorst, W. Bogaerts, D. Boning, M. Heins, and B.
Bergman, “Photonic integrated circuit design methods
and tools,” Ch. 10 in Integrated Photonics for Data Com-
munication Applications, pp. 335-367, eds. M. Glick, L. Liao,
and K. Schmidtke, Elsevier, 2023.
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Edward S. Boyden

Y. Eva Tan Professor in Neurotechnology

Director of Center for Neurobiological Engineering, K Lisa Yang
Center for Bionics, Departments of Brain and Cognitive Sciences,
Media Arts and Sciences, Biological Engineering, McGovern
Institute and HHMI

Developing and applying tools that enable the mapping of the molecules and
wiring of the brain, the recording and control of its neural dynamics, the repair
of its dysfunction, and the simulation of its computation.

Rm. 46-2171C | 617-324-3085 | edboyden @ mit . edu

RESEARCH SCIENTISTS AND
TECHNICAL ASSOCIATES
Adam Amsterdam, McGovern
Bobae An, McGovern

Debarati Ghosh, McGovern
Konstantinos Kagias, McGovern
Jinyoung Kang, McGovern

Daniel Min, McGovern

Demian Park, McGovern

Brett Pryor, McGovern

Giovanni Talei Franzesi, McGovern
Doug Weston, McGovern

Aimei Yang, McGovern

Gaojie Yang, McGovern

Eunah Yu, McGovern

Chi Zhang, McGovern

Jian-Ping Zhao, McGovern

POSTDOCTORAL ASSOCIATES
Shahar Bracha, McGovern

Kayla Kroning, McGovern

Yangning Lu, McGovern

Yong Qian, McGovern

Tay Won Shin, MAS

Nava Shmoel David, McGovern
Anubhav Sinha, McGovern

Sapna Sinha, McGovern

Hui Sun, McGovern/EAPS

Panagiotis (Panos) Symvoulidis, McGovern
Guang Xu, McGovern

Yasu Xu, McGovern

Quansan Yang, McGovern

GRADUATE STUDENTS

Nick Barry, MAS

Jeffrey Brown, EECS

Liyam Chitayat, CSBi

Davy Deng, HST

Isaak Freeman, visiting student
Kettner Griswold, MAS

Jordan Harrod, HST

Helena Hu, BE

Brennan Jackson, HST

Maelle Jacquemettaz, visiting student
Yixi Liu, EECS

Camille Mitchell, BCS

Cipriano Romero, EECS

Catherine Marin Della Santina, BE
Margaret Elizabeth Schroeder, BCS
Quilee Simeon, BCS
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Michael Skuhersky, BCS
Corban Swain, BE

Sara Tavana, McGovern
Shiwei Wang, Chemistry
Zeguan Wang, MAS

Lige (Caroline) Zhang, MAS
Ruihan Zhang, MAS

SUPPORT STAFF

Ally Bassile-McCarthy, Administrative Assistant
Macey Lavoie, Administrative Assistant

Lisa Lieberson, Senior Administrative Assistant
Fira Zainal, Financial Assistant

PUBLICATIONS

T.W. Shin, H. Wang* C.Zhang* B.An, Y.Ly, E.Zhang,X. Lu,
E.D.Karagiannis, J. S. Kang, A. Emenari, P. Symvoulidis,
S. Asano, L. Lin, E. K. Costa, IMAXT Grand Challenge
Consortium, A. H. Marblestone, N. Kasthuri, L.-H. Tsai,
and E. S. Boyden, “Dense, Continuous Membrane Labeling
and Expansion Microscopy Visualization of Ultrastruc-
turein Tissues,” bioRxiv 2024.03.07.583776 [Link] (*, equal
contribution)

P. A. Valdes, C. J. Yu, J. Aronson, D. Ghosh, Y. Zhao, B.
An, J. D. Bernstock, D. Bhere, M. M. Felicella, M. S. Viapi-
ano, K. Shah, E. A. Chiocca, and E. S. Boyden, “Improved
Immunostaining of Nanostructures and Cellsin Human
Brain Specimens Through Expansion-mediated Pro-
tein Decrowding,” Science Translational Medicine
16(732):eab00049. 2024.

Z.Wang*,J. Zhang*, P. Symvoulidis, W. Guo, L. Zhang, M. A.
Wilson,and E. S. Boyden, “Imaging the Voltage of Neurons
Distributed Across Entire Brains of Larval Zebrafish,’
bioRxiv 2023.12.15.57196 4; 2023. [Link] (*, co-first authors)

Y. Qian, O.T. Celiker,Z. Wang, B. Guner-Ataman,and E. S.
Boyden, “Temporally Multiplexed Imaging of Dynamic
Signaling Networks in Living Cells,” Cell 186(25):5656-
5672.2023.

I. R. Violante, K. Alania, A. M. Cassara, E. Neufeld, E.
Acerbo, R.Carron, A. Williamson, D. L. Kurtin, E. Rhodes, A.
Hampshire, N. Kuster, E. S. Boyden, A. Pascual-Leone, and
N. Grossman, “Non-invasive Temporal Interference Elec-
trical Stimulation of the Human Hippocampus,” Nature
Neuroscience 26(11):1994-2004. 2023.
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https://doi.org/10.1101/2024.03.07.583776 
https://doi.org/10.1101/2023.12.15.571964

Vladimir Bulovic
MIT.nano Director

Fariborz Maseeh (1990) Professor of Emerging Technology

Department of Electrical Engineering and Computer Science

Physical properties of nanostructured materials and composite structures and
their use in development of electronic, excitonic, optical, and nano-mechanical
devices. Applications of nanostructures in large-scale technologies.

Rm. 13-3138 | 617-253-7012 | bulovic @ mit . edu

RESEARCH SCIENTISTS
Jeremiah Mwaura, RLE
Annie Wang, RLE

POSTDOCTORAL ASSOCIATES
Benjia Dak Dou, RLE

Jun Guan, RLE

Jinchi Han, RLE

Richard Swartwout, RLE

GRADUATE STUDENTS

Roberto Brenes, EECS, NSF Fellow
Tori Dang, EECS

Jamie Geng, EECS

Tamar Kadosh, DMSE

Madeliene Laitz, EECS, NSF Fellow
Brendan Motes, MEng

Mayuran Saravanapavanantham, EECS, NSF Fellow
Shreyas Srinivasan, Chemistry

Ella Wassweiler, EECS, NSF Fellow
Ruiqgi Zhang, EECS

Karen Yang, EECS, McWhorter Fellow

SUPPORT STAFF
Samantha Farrell, Sr. Administrative Assistant
Jay Sandlin, Research Support Associate

SELECTED PUBLICATIONS

E.L.Wassweiler, M. Sponseller, A. Osherov, J. Jean, M. G.
Bawendi, and V, Bulovi¢, “Metal Oxide Interlayers Enable
Lower-Cost Electrodes in PbS QD Solar Cells,” ACS Applied
Energy Materials 6, 5646—-5652 (2023).

M. Laitz, A. E. K. Kaplan, J. Deschamps, U. Barotov, A.H.
Proppe, I. Garcia-Benito, A. Osherov, G. Grancini, D.W.
deQuilettes, K.A Nelson, M.G. Bawendi, and V. Bulovi¢,
“Uncovering Temperature-dependent Exciton-polariton
Relaxation Mechanisms in Hybrid Organic-inorganic
Perovskites,” Nature Communications 14, 2426 (2023).

E.Pettit, W. J. Hsu, R. Holmes, R. Swartwout, E. Wasswei-
ler, T. Kadosh, and V. Bulovi¢, “Vapor Transport Deposition
of Metal-Halide Perovskites for Photovoltaic Applica-
tions,” Bulletin of the American Physical Society (2023).

M. Saravanapavanantham, J. Mwaura, and V. Bulovi¢,
“Printed Organic Photovoltaic Modules on Transferable
Ultra-thin Substrates as Additive Power Sources,” Small
Methods 7,2200940 (2023).
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J. Shi, D. Yoo, E. Vidal-Codina, C. W. Baik, K. S. Cho, N. C.
Nguyen, H. Utzat, J. Han, A. M. Lindenberg, V. Bulovi¢,
M. G. Bawendi, J. Peraire, S.-H. Oh, and K. A. Nelson,
“A Room-temperature Polarization-sensitive CMOS
Terahertz Camera Based on Quantum-dot-enhanced
Terahertz-to-visible Photon Upconversion,” Nature Nan-
otechnology, 17,1288-1293 (2022).

J. Han, F. Niroui, J. H. Lang, and V. Bulovi¢, “Scalable
Self-Limiting Dielectrophoretic Trapping for Site-Selec-
tive Assembly of Nanoparticles,” Nano Letts. 22, 8258-8265
(2022).

R. Brenes, D. W. deQuilettes, R. Swartwout, A. Y. Alsal-
loum, O. M. Bakr, and V. Bulovi¢, “Mapping the Diffusion
Tensor in Microstructured Perovskites,” arXiv preprint
arXiv:2209.08684 (2022).

J.Han, M. Saravanapavanantham, M. R. Chua, J. H. Lang,
and V. Bulovié, “A versatile acoustically active surface
based on piezoelectric microstructures,” Microsystems
& Nanoengineering 8, 55 (2022).

S. Xie, H. Zhu, M. Li, and V. Bulovi¢, “Voltage-controlled
reversible modulation of colloidal quantum dot thin film
photoluminescence,” Applied Physics Letts. 120, 211104
(2022).

R.Swartwout, R. Patidar, E. Belliveau, B. Dou, D. Beynon,
P. Greenwood, N. Moody, D. deQuilettes, M. Bawendi, T.
Watson, and V. Bulovi¢, “Predicting Low Toxicity and
Scalable Solvent Systems for High-Speed Roll-to-Roll
Perovskite Manufacturing,” Solar RRL 6, 2100567 (2022).
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Anantha P. Chandrakasan

Dean of Engineering, MIT’s Chief Innovation and Strategy Officer,
Vannevar Bush Professor of Electrical Engineering & Computer
Science

Department of Electrical Engineering and Computer Science

Design of digital integrated circuits and systems. Energy efficient implementa-
tion of signal processing, communication and medical systems. Circuit design

with emerging technologies.

Rm. 38-107 | 617-258-7619 | anantha @ mit . edu

POSTDOCTORAL ASSOCIATES
Aya Amer, RLE

Donghyeon Han, RLE

Kyungmi Lee, EECS

GRADUATE STUDENTS

Maitreyi Ashok, EECS

Adam Gierlach, EECS (co-supervised with G. Traverso)
Mingran Jia, EECS (co-supervised with R. Han)
Dimple Kochar, EECS

Eunseok Lee, EECS (co-supervised with R. Han)
Mohith Harish Manohara, EECS

Patricia Jastrzebska-Perfect (co-supervised with G.
Traverso)

Zoey Song, EECS

Saebyeok Shin, EECS

So-Yoon Yang, EECS (co-supervised with G. Traverso)
Deniz Yildirim, EECS

Irene Terpstra, EECS (co-supervised with Xin Zhang)
Aylin Baca, EECS

Sabrina Sabouri, EECS

Seoyoon Jang, EECS

Jaehong Jung, EECS (co-supervised with R. Han)
Saransh Sharma, EECS (co-supervised with G. Traverso)

VISITING SCIENTIST AND SCHOLARS
Dr. Rashmi Agrawal, Boston University
Young-Hwa Kim, Samsung

SUPPORT STAFF

Katey Provost, Program/Project Coordinator

SELECTED PUBLICATIONS

A.Sahasrabudhe, L. E. Rupprecht, S. Orguc, T. Khudiyev,
T. Tanaka, J. Sands, W. Zhu, A. Tabet, M. Manthey, H.
Allen, G. Loke, M. J. Antonini, D. Rosenfeld, J. Park, I. C.
Garwood, W.Yan, F. Niroui, Y. Fink, A. P. Chandrakasan,
D.V.Bohrquez, and P. Anikeeva, “Multifunctional Micro-
electronic Fibers Enable Wireless Modulation of Gut and
Brain Neural Circuits,” Nature Biotechnology, Jun. 2024.

S.S. You, A. Gierlach, P. Schmidt, G. Selsing, I. Moon, K.
Ishida, J. Jenkins, W. A. M. Madani, S. Yang, H. Huang,
S. Owyang, A. Haywards, A. P. Chandrakasan, and G.
Traverso, “An Ingestible Device for Gastric Electrophys-
iology,” Nature Electronics, May 2024.
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S.Maiji, K. Lee, C. Gongye, Y. Fei,and A. P. Chandrakasan,
“An Energy-Efficient Neural Network Accelerator With
Improved Resilience Against Fault Attacks,”in IEEE J. of
Solid-State Circuits, Mar. 2024

R.Mittal, H.Shibata, S. Patil, E. Krommenhoek, P. Shres-
tha, G. Manganaro, A. P. Chandrakasan, and H. S. Lee,
“A 6.4-GS/s 1-GHz BW Continuous-Time Pipelined ADC
With Time-Interleaved Sub-ADC-DAC Achieving 61.7-dB
SNDRin16-nm FinFET," in IEEE J. of Solid-State Circuits,
Dec.2023.

L.Zhang, C. Marcus, D. Lin, D. Mejorado, S. J. Schoen Jr.,
T. T. Pierce, V. Kumar, S. V. Fernandez, D. Hunt, Q. Li, L.
I. Shuvo, D. Sadat, W. Du, H. Edenbaum, L. Jin, W. Liu,
Y. C. Eldar, F. Li, A. P. Chandrakasan, A. E. Samir, and C.
Dagdeviren,’A conformable Phased-array Ultrasound
Patch for Bladder Volume Monitoring” Nature Electron-
ics, Nov. 2023.

E.Lee,M.I1. W.Khan, X. Chen, U. Banerjee, N. Monroe, R.T.
Yazicigil, R. Han,and A. P. Chandrakasan, “A 1.54 mm2, 264-
GHz Wake-Up Receiver with Integrated Cryptographic
Authentication for Ultra-Miniaturized Platforms,” IEEE
J. of Solid-State Circuits (JSSC), Nov. 2023

Z.Song, M. Asiedu, S. Wang, Q. Li, A. Ozturk, V. Mittal, S.
Schoen Jr., S. Ramaswamy, T. T. Pierce, A. E. Samir, Y. C.
Eldar, A. Chandrakasan,and V. Kumar, “Memory-efficient
Low-compute Segmentation Algorithms for Bladder-mon-
itoring Smart Ultrasound Devices,” Nat. Sci. Reports, vol.
13,16450, Sep. 2023.

W. Dy, L. Zhang, E. Suh, D. Lin, C. Marcus, L. Ozkan, A.
Ahuja, S. Fernandez, I. 1. Shuvo, D. Sadat, W. Liu, F. Li, A. P.
Chandrakasan, T.Ozmen, and C. Dagdeviren, “Conform-
able Ultrasound Breast Patch for Deep Tissue Scanning
and Imaging,” Science Advances, Jul. 2023.

M.Inda-Webb E., M. Jimenez, Q. Liu, N. V. Phan, J. Ahn, C.
Steiger, A. Wentworth, A. Riaz, T. Zirtiloglu, K. Wong, K.
Ishida, N. Fabian, J. Jenkins, J. Kuosmanen, W. Madani,
R. McNally, Y. Lai, A. Hayward, M. Mimee, P. Nadeau, A.
P. Chandrakasan, G. Traverso, R. T. Yazicigil, T. K. Lu,
“Sub-1.4 cm3 Capsule for Detecting Labile Inflammatory
Biomarkers In Situ,” Nature, Jul. 2023
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Suraj Cheema

Assistant Professor of Electrical Engineering

Department of Electrical Engineering & Computer Science
AMAX Career Development Assistant Professor
Department of Materials Science & Engineering

Synthesis, characterization and applications of ferroelectric materials and devices;
applications in energy-efficient computing and energy-autonomous microelec-
tronics, spanning ultralow power logic transistors to ultrahigh energy storage ca-
pacitors; ALD synthesis and atomic-scale engineering of modern microelectronics
materials to accelerate translation of next-generation technology.

Rm. 13-5034 | sscheema (@ mit.edu

VISITING SCIENTIST

Feras Al-Dirini, Queen’s University

POSTDOCTORAL ASSOCIATES
Wonjun Shin, RLE

Jangsaeng Kim, RLE

Piush Behera, RLE

GRADUATE STUDENT
Shaw Woei Chiu, DMSE
Denisse Cordova Carrizales, NSE
Dooyong Koh, EECS
Joseph Schaadt, EECS
Yejin Hong, EECS

Sophia Xue, EECS

Aditya Varma, EECS
Jinwoo Sim, EECS
Gregory Muha, EECS
Benjamin Luijten, DMSE
Aditya Rao, DMSE

SUPPORT STAFF

Catherine Bourgeois, Admin. Support Services Manager

SELECTED PUBLICATIONS

S. Cheema, N. Shanker, S.-L. Hsu, J. Schaadt, N. Ellis,
M. Cook, R. Rastogi, R. Pilawa-Podgurski, J. Ciston, M.
Mohamed, and S. Salahuddin, “Giant Energy Storage
and Power Density Negative Capacitance Superlattices,’
Nature, 629, 803-809, 2024.

K.Yasuda, E. Zalys-Geller, X. Wang, D. Bennett, S. Cheema,
K.Watanabe, T. Taniguchi, E. Kaxiras, P. Jarillo-Herrero,
and R. Ashoori, “Ultrafast High-endurance Memory Based
on Sliding Ferroelectrics,” Science 385, 53-56, 2024.

S. Cheema, N. Shanker, L. Wang, C.H. Hsu, S.L. Hsu, Y.
Liao, M. Jose, J. Gomez, W. Chakraborty, W. Li, J. Bae, S.
Volkman, D. Kwon, Y. Rho, G. Pinelli, R. Rastogi, D. Pip-
itone, C. Stull, M. Cook, B. Tyrrell, V.A. Stoica, Z. Zhang,
JW. Freeland, C.J. Tassone, A. Mehta, G. Saheli, D. Thomp-
son, D.I. Suh, W.-T. Koo, K.-J. Nam, D. J. Jung, W.-B. Song,
C.-H. Lin, S. Nam, J. Heo, N. Parihar, C. Grigoropoulos,
P. Shafer, P. Fay, R. Ramesh, S. Mahapatra, J. Ciston, S.
Datta, M. Mohamed, C. Hu, and S. Salahuddin, “Ultrathin
ferroic HfO,-ZrO, Superlattice Gate Stack for Advanced
Transistors,” Nature 604, 65—71, 2022.
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S.Cheema, N. Shanker, S.-L. Hsu, C.-H. Hsu, Y. Rho, V. A.
Stoica, Z. Zhang, J. W. Freeland, P. Shafer, C. P. Grigoro-
poulos, J. and Ciston, S. Salahuddin, “Emergent Ferroelec-
tricity in Subnanometer Binary Oxide Films on Silicon,”
Science 376, 648—652, 2022.

S.Cheema, D. Kwon, N. Shanker, R. dos Reis, S.-L. Hsu, J.
Xiao, H.Zhang, R. Wagner, A. Datar, M. R. McCarter, C.R.
Serrao, A.K.Yadav, G. Karbasian, C.-H. Hsu,A.J. Tan, L.-C.
Wang, V. Thakare, X.Zhang, A. Mehta, E. Karapetrova, R.
V. Chopdekar, P. Shafer, E. Arenholz, C. Hu, R. Proksch, R.
Ramesh, J. Ciston, and S. Salahuddin, “Enhanced Ferro-
Electricity in Ultrathin Films Grown Directly on Silicon,’
Nature 580, 478-482, 2020.

S. Cheema, N. Shanker, C.-H. Hsu, A. Datar, J. Bae, D.
Kwon, and S. Salahuddin, “One Nanometer HfO,-based
FerroElectric Tunnel Junctions on Silicon,” Advanced
Electronic Materials 8,2100499, 2022.

C.Garg, S. Cheema, N. Shanker, W. Li, C. Huy, and S. Sala-
huddin, “Boost in Carrier Velocity due to Electrostatic
Effects of Superlattice, Low EOT, Negative Capacitance
Gate Stack,” IEEE Electron Device Letts. 45, 460-463,2024.

N. Shanker, M. Cook, S. Cheema, W. Li, R. Rastogi, D.
Pipitone, C. Chen, M. Smith, S. Meninger, F. Bauer, G.
Pinelli, J. Hunt, S. Salahuddin, and M. Mohamed, “CMOS
Demonstration of Negative Capacitance HfO,-ZrO, Super-
lattice Gate Stack in a Self-Aligned, Replacement Gate
Process,” in 2022 IEEE International Electron Devices
Meeting (IEDM), 34.3.1-34.3.4, IEEE, 2022.

M. Hoffmann, S. Cheema, N. Shanker, W. Li, and S. Sala-
huddin, “Quantitative Study of EOT lowering in Negative
Capacitance HfO,-ZrO, Superlattice Gate Stacks,” in
2022 IEEE International Electron Devices Meeting (IEDM),
13.2.1-13.2.4, IEEE, 2022.

W. Li, L.-C. Wang, S. Cheema, N. Shanker, C. Hu, and S.
Salahuddin, “Enhancement in Capacitance and Transcon-
ductance in 90 nm nFETs with HfO,-ZrO, Superlattice
Gate Stack for Energy-efficient Cryo-CMOS," in 2022 IEEE
International Electron Devices Meeting (IEDM), 22.3.1-
22.3.4,IEEE, 2022.
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Yufeng (Kevin) Chen

Director of Soft and Microrobotics Laboratory
Associate Professor

Department of Electrical Engineering & Computer Science

Power electronics, biomimetic robotics, insect-scale robotics, intermediate
Reynolds number fluid dynamics, unsteady aerodynamics, soft artificial mus-
cles, electroactive polymer actuators

Rm. 10-140H | 617-253-7351 | yufengc @ mit . edu

POSTDOCTORAL ASSOCIATES
Wedyan Babatain (co-advised), Media Lab
Steven Ceron (co-advised), EECS

GRADUATE STUDENTS
Yi-Hsuan Hsiao, EECS
Suhan Kim, EECS

Quang Phuc N. Kieu, EECS
Zhijian Ren, EECS

SUPPORT STAFF

Eliza Grisanti, Administrative Assistant

SELECTED PUBLICATIONS

S.Kim, Y. H. Hsiao, Y. Lee, W. Zhu, Z. Ren, F. Niroui, and
Y. Chen. “Laser-assisted Failure Recovery for Dielectric
Elastomer Actuatorsin Aerial Robots,” Science Robotics.
8(76), p.eadfs278.

Y. Lee, Z. Ren, Y. H. Hsiao, S. Kim, W. J. Song, C. Lee, and
Y. Chen, “Liftoff of a Soft-Actuated Micro-Aerial-Robot
Powered by Triboelectric Nanogenerators,” Nano Energy.
109602, 2024.

Y.H.Hsiao,S.Kim, S. Ceron, Z.Ren, and Y. Chen, “Modular
and Scalable Fabrication of Insect-scale Aerial Robots
Towards Demonstrating Swarm Flights,” Advanced Intel-
ligent Systems, 2300059, 2024.

Y.H. Hsiao, S. Bai, Y. Zhou, H. Jia, R. Ding, Y. Chen, Z. Wang,
and P. Chirarattananon, “Energy Efficient Perching and
Takeoff of a Miniature Rotorcraft,” Communications
Engineering. 2(38), 2023.

D.Choi,Y.Lee, Z.H.Lin,S. Cho, M. Kim, C. H. Ao, S. Soh, C.
Sohn, C.K. Jeong, J. Lee, M. Lee, S. Lee, J. Ryu, P. Parashar,
Y.Cho, J. Ahn,I. D.Kim, F. Jiang, P.S. Lee, G. Khandelwal,
S.J.Kim, H.S.Kim, H. C. Song, M. Kim, J. Nah, W. Kim, H.
G.Menge, Y. T. Park, W. Xu, J. Hao, H. Park, J. H. Lee, D. M.
Lee,S.W.Kim, J.Y. Park, H. Zhang, Y. Zi, R. Guo, J. Cheng,
Z.Yang,Y.Xie,S.Lee, J.Chung,I.K.Oh, J.S.Kim, T. Cheng,
Q.Gao, G.Cheng, G. Gu, M. Shim, J. Jung, C. Yun, C. Zhang,
G.Liu, Y. Chen, S.Kim, X. Chen, J. Hu, X. Pu, Z. H. Guo, X.
Wang, J. Chen, X. Xiao, X. Xie, M. Jarin, H. Zhang, Y. C.
Lai, T. He, H. Kim, I. Park, J. Ahn, N. D. Huynh, Y. Yang,
Z.L.Wang, J. M. Baik, and D. Choi, “Recent Advances
in Triboelectric Nanogenerators: From Technological
Progress to Commercial Applications,” ACS nano, 2023.
(Cover article).
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Samantha Coday
Emanuel E. Landsman (1958) Career Development
Assistant Professor of Electrical Engineering & Computer Science

Department of Electrical Engineering & Computer Science

Design of lightweight and efficient power electronics utilizing capacitor-based
converter topologies.

Rm. 10-140G | 617-253-3934 | coday @ mit . edu

GRADUATE STUDENTS
Aklilu Aron, EECS

Raiphy Jerez, EECS

Jade Sund, EECS

SUPPORT STAFF

Eliza Grisanti, Administrative Assistant

PUBLICATIONS

S. Coday, N. Ellis, N. Stokowski, and R. C. N. Pilawa-
Podgurski, “Design and Flight Qualification of a Flying
Capacitor Multilevel Converter for Electric Aircraft
Applications” in IEEE Transactions on Transportation
Electrification, doi: 10.1109/TTE.2023.3241543. [Link]

S.Coday, N. M. Ellis,and R. C. N. Pilawa-Podgurski, “Mod-
eling and Analysis of Shutdown Dynamics in Flying
Capacitor Multilevel Converters,”in IEEE Transactions on
Power Electronics, doi: 10.1109/TPEL.2023.3285741. [Link]

S. Coday and R. C. N. Pilawa-Podgurski, “Characteriza-
tion and Modeling of Ceramic Capacitor Losses Under
Large Signal Operating Conditions,” in IEEE Open J.
of Power Electronics, vol. 4, pp. 24-33, 2023, doi: 10.1109/
OJPEL.2022.3226740. [Link]

N. M. Ellis, N. C. Brooks, M. E. Blackwell, R. A. Abramson,
S.Coday,and R. C. N. Pilawa-Podgurski, “A General Anal-
ysis of Resonant Switched Capacitor Converters Using
Peak Energy Storage and Switch Stress Including Ripple,”
in IEEE Transactions on Power Electronics, doi: 10.1109/
TPEL.2023.3285745. [Link]

N. C. Brooks, J. Zou, S. Coday, T. Ge, N. M. Ellis, and R. C.
N. Pilawa-Podgurski, “On the Size and Weight of Passive
Components: Scaling Trends for High-Density Power
Converter Designs,”in IEEE Transactions on Power Elec-
tronics, doi: 10.1109/TPEL.2024.3365658. [Link]

D. Menzi, A. Yang, S. Chhawchharia, S. Coday, and J. W.
Kolar, “Novel Three-Phase Electronic Transformer,” in
IEEE Transactions on Power Electronics, vol. 39, no. 5,
Pp. 5027-5033, May 2024, doi: 10.1109/TPEL.2024.3366752.
[Link]
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https://ieeexplore-ieee-org.libproxy.berkeley.edu/document/10056606
https://ieeexplore.ieee.org/document/10159129
https://ieeexplore-ieee-org.libproxy.berkeley.edu/document/9970380
https://ieeexplore.ieee.org/document/10159166
https://ieeexplore.ieee.org/document/10433723
https://ieeexplore.ieee.org/document/10438890

Riccardo Comin
Associate Professor

Department of Physics

Quantum solids, electronic systems with strong interactions, superconductors,
multiferroics, topological materials, 2D magnets and devices. Thin film & bulk
single crystal synthesis of transition metal-based compounds. Angle-resolved
Photoemission Spectroscopy, optical and Raman spectroscopy, and Resonant
X-ray scattering to probe electronic, magnetic, and optical properties.

Rm. 13-2153 | 617-253-7834 | rcomin @ mit . edu

POSTDOCTORAL ASSOCIATES
Joshua Sanchez, NSF MPS-Ascend Fellow
Xiangyu Luo, Physics

Dongjin Oh, Physics

Luca Nessi, Physics

Dayne Sasaki, Physics

GRADUATE STUDENTS
Qian Song, DMSE

Jiaruo Li, Physics

Ahmet Kemal Demir, Physics
Meg Shankar, Physics

Sahaj Patel, Physics

UNDERGRADUATE STUDENT
Bella Torres, DMSE

SUPPORT STAFF

Gerry Miller, Administrative Assistant

SELECTED PUBLICATIONS

C. A.Occhialinit, Y. Tsengt, H. Elnaggar, Q. Song, M. Blei,
S.A.Tongay, V. Bisogni, E. M. F. de Groot, J. Pelliciari, and
R. Comin. “Nature of Excitons and Their Ligand-Medi-
ated Delocalization in Nickel Dihalide Charge-Transfer
Insulators,” Physical Review X 14, 031007 (2024).

J. Wakefieldt, M. Kangft, P. Nevest, D. Ohft, S. Fang, R.
McTigue, S. Y. F. Zhao, T. N. Lamichhane, A. Chen, S. Lee,
S.Park, J-H. Park, C. Jozwiak, A. Bostwick, E. Rotenberg,
A.Rajapitamahuni, E. Vescovo, J. L. McChesney, D. Graf,
J. C. Palmstrom, T. Suzuki, M. Lj, R. Comin, and J. G.
Checkelsky, “Three-dimensional flat bands in pyrochlore
metal CaNi,,” Nature 623, 301 (2023).

C.A.Occhialini, J. J. Sanchez, Q. Song, G. Fabbris, Y. Choi,
J.-W.Kim, P. J.Ryan, and R. Comin, “Spontaneous orbital
polarization in the nematic phase of FeSe,” Nature Mate-
rials 22, 985 (2023).

L.G.Pimenta Martins, D. A. Ruiz-Tijerina, C. A. Occhialini,
J-H.Park, Q.Song, A.-Y. Lu, P. Venezuela, L. G. Cancado, M.
S.C.Mazzoni, M. J.S. Matos, J. Kong, and R. Comin, “Pres-
sure tuning of minibands in MoS,/WSe, heterostructures
revealed by moiré phonons,” Nature Nanotechnology 18,
1147 (2023).

tco-authors
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M. Kang, S. Fang, J. Yoo, B. R. Ortiz, Y. Oey, S. H. Ryu, J.
Kim, C. Jozwiak, A. Bostwick, E. Rotenberg, E. Kaxiras, J.
Checkelsky, S. D. Wilson, J.-H. Park,and R. Comin, “Charge
orderlandscape and competition with superconductivity
in kagome metals,” Nature Materials 22,186 (2023).

Q. Songt, C. A. Occhialinit, E. Ergegent, B. Ilyast, D. Amo-
roso, P. Barone, J. Kapeghian, K. Watanabe, T. Taniguchi,
A.S.Botana, S. Picozzi, N. Gedik, and R. Comin, “Evidence
for a single-layer van der Waals multiferroic,” Nature
602, 601 (2022).

M. Kang, S. Fang, J-K. Kim, B. R. Ortiz, S. H. Ryu, J. Kim,
J.Yoo,G. Sangiovanni, D. Di Sante, B.-G. Park, C. Jozwiak,
A. Bostwick, E. Rotenberg, E. Kaxiras, S. D. Wilson, J.-H.
Parkt, and R. Comint, “Twofold van Hove singularity and
origin of charge order in topological kagome supercon-
ductor CsV,Sb,,” Nature Physics 18, 301 (2022).

J. Pelliciari, S. Karakuzu, Q. Song, R. Arpaia, A. Nag, M.
Rossi, J. Li, T. Yu, X. Chen, R. Peng, M. Garcia-Fernandez,
A.C.Walters, Q. Wang, J. Zhao, G. Ghiringhelli, D. Feng, T.
A.Maier, K.-J.Zhou, S. Johnston, and R. Comin, “Evolution
of spin excitations from bulk to monolayer FeSe,” Nature
Communications 12, 3122 (2021).

J.Li, R. J. Green, Z. Zhang, R. Sutarto, J. T. Sadowski, Z.
Zhu, G. Zhang, D. Zhou, Y. Sun, F. He, S. Ramanathan,
and R. Comin, “Sudden Collapse of Magnetic Order in
Oxygen-Deficient Nickelate Films,” Physical Review Letts.
126, 187602 (2021).

M.Kang,S.Fang, L. Ye, H. C. Po, J. Denlinger, C. Jozwiak,
A. Bostwick, E. Rotenberg, E. Kaxiras, J. G. Checkelsky,
R.Comin, “Topological Flat Bandsin Frustrated Kagome
Lattice CoSn,” Nature Communications 11, 4004 (2020).

M. Kangt, L. Yet,S. Fang, J.-S. You, A. Levitan, M. Han, J. I.
Facio, C. Jozwiak, A. Bostwick, E. Rotenberg, M. K. Chan,
R. D. McDonald, D. Graf, K. Kaznatcheev, E. Vescovo, D.
C. Bell, E. Kaxiras, J. van den Brink, M. Richter, M. P.
Ghimire, J. G. Checkelsky,and R. Comin, “Dirac fermions
and Flat Bandsin the Ideal Kagome Metal FeSn,” Nature
Materials, 19, 163 (2020).

J.Li, J. Pelliciari, C. Mazzoli, S. Catalano, F. Simmons, J. T.
Sadowski, A. Levitan, M. Gibert, E. Carlson, J.-M. Triscone,
S.Wilkins,and R. Comin, “Scale-invariant magnetic tex-
tures in the strongly correlated oxide NdNiO,,” Nature
Communications 10, 4568 (2019).
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Luca Daniel
Professor

Department of Electrical Engineering & Computer Science

Development of numerical techniques: parameterized model order reduction, un-
certainty quantification, inverse problems and robust optimization for high dimen-
sion parameter spaces. Current applications: magnetic resonance imaging; elec-
trical power distribution networks; robustness & stability of deep neural networks.

Rm. 36-849 | 617-253-2631 | luca @ mit . edu

RESEARCH SCIENTIST
Praneeth Namburi, IMES (co-mentor B. Anthony)

GRADUATE STUDENTS

Adina Bechhofer, EECS (co-supervised with K. Berggren)
Mercer Borris, LGO-EECS

Esteban Ramirez Echavarria, LGO-EECS

Matteo Furlan (co-advisors V. Bulovic and J. Lang)
Gabriel Andres Gallardo

Lauren Heintz

Ching-Yun (Irene) Ko, EECS

Ziwen (Martin) Ma, CS Harvard

Andrew Mighty, LGO-EECS

Jeet Mohapatra, EECS (co-supervisor T. Jaakkola)
Mikala Molina, MechE

Sofie Franziska Netteberg, LGO-EECS

Jose Cruz Serralles, EECS

Arun Alejandro Varma, LGO-EECS

Edward Wang, EECS

Heather Willis, MechE

Wang Zhang, MechE

UNDERGRADUATE STUDENTS
Angelos Assos

Anthony Baez

Saloni Bedi (co-supervised with M. Gray)
Daniel Benavides

Thomas Ngo

William Nolan (co-advised with Jeff Lang)

SUPPORT STAFF

Chadwick Collins, Administrative Assistant

SELECTED PUBLICATIONS

I. I. Giannakopoulos, G. D. Guryev, J. E. C. Serralles, J.
Paska, B. Zhang, L. Daniel, J. K. White, C. M. Collins, and
R.Lattanzi, “A Hybrid Volume-Surface Integral Equation
Method for Rapid Electromagnetic Simulations in MRI,"
IEEE Transactions on Biomedocal Engineering 70(1): 105-
114,2023.

X.Yu, J. E. C. Serralles, I. I. Giannakopoulos, Z. Liu, L.
Daniel, R. Lattanzi,and Z. Zhang, “PIFON-EPT: MR-Based
Electrical Property Tomography Using Physics-Informed
Fourier Networks,” IEEE J. on Multiscale and Multiphysics
Computational Techniques, 2023.
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G. Gruosso, C. D. Londono, L. Daniel, and P Maffezzoni,
“Advanced Probabilistic Load Flow Methodology For
Voltage Unbalance Assessment in PV Penetrated Dis-
tribution Grids,"” International J. of Electrical Power &
Energy Systems, 2023.

P. Maffezzoni, L. Daniel, G. Gruosso, A. Versatile, “Sur-
rogate Model of the Power Distribution Grid Described
by a Large Number of Parameters,” IEEE Transactions
on Power Systems, 2023.

A. R. Bechhofer, S. Nirantar, L. Daniel, K. K. Berggren,
and P. D. Keathley, “Circuit Model for Nanoscale Optical
Frequency Electronics,” I[EEE 36th International Vacuum
Nanoelectronics Conference (IVNC), 2023.

C.D. Londono, P. Maffezzoni, L. Daniel, and G. Gruosso,
“Flexibility of Electric Vehicle Chargers in Residential,
Workplace, and Public Locations Based on Real-World
Data,” IEEE EUROCON 2oth International Conference on
SmartTechnologies, 2023.

C.Y. Ko, P. Y. Chen, P. Das, Y. S. Chuang, and L. Daniel,
“On Robustness-Accuracy Characterization of Large
Language Models using Synthetic Datasets,” ICML 2023.

W. Zhang, T. W. Weng, S. Das, A. Megretsky, L. Nguyen,
and L. Daniel, “ConCerNet: A Contrastive Learning Based
Framework for Automated Conservation Law Discovery
and Trustworthy Dynamical System Prediction,” ICML
2023.

W. Zhang, Z. Ma, S. Das, L. Nguyen, T. W. Weng, A.
Megretsky, and. L Daniel, “One Step Closer to Unbiased
Aleatoric Uncertainty Estimation,” AAAI 2024.

D. Gasperini, F. Costa, G. Manara, L. Daniel, and S.
Genovesi, “Preliminary Study of Optimized Metasur-
face Matching Layer in Near Field,” International Conf.
on Electromagnetics in Advanced Applications, 2023.
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Jesus A. del Alamo

Donner Professor
Professor of Electrical Engineering

Department of Electrical Engineering & Computer Science

Nanometer-scale Il1-V compound semiconductor transistors for future digital,
power, RF, microwave and millimeter wave applications. Reliability of com-
pound semiconductor transistors. Diamond transistors. lonic and ferroelectric
non-volatile programmable Al synapses.

Rm. 38-246 | 617-253-4764 | alamo @ mit . edu

POSTDOCTORAL ASSOCIATES
Elham Rafie Borujeny, MTL
Yanjie Shao, MTL

GRADUATE STUDENTS
John C.-C. Huang, EECS
Taekyong Kim, EECS
Jungsoo Lee, EECS

Aviram Massuda, EECS
Dingyu Shen, EECS

Arina Yu, EECS

UNDERGRADUATE STUDENT
Tyra E. Espedal, EECS

VISITING SCIENTISTS
Jongwook Kim, SK hynix
Minsoo Kim, Samsung Electronics

SUPPORT STAFF
Elizabeth Kubicki, Administrative Assistant

SELECTED PUBLICATIONS

T.Kim, J. A.del Alamo, and D. Antoniadis, “On the Imprint
Mechanism of Thin-film Hf, .Zr, .O, Ferroelectrics,” To
be published in IEEE Transactions on Electron Devices.

Y. Shao, M. Pala, H. Tang, B. Wang, J. Li, D. Esseni, and
J. A. del Alamo, “ Realizing the potential of ultra-scaled
tunneling electronics through extreme quantum con-
finement,” to be published in Nature Electronics.

M. Huang, M. Schwacke, M. Onen, J. A.del Alamo, J.Li,and
B.Yildiz, “Electrochemical Ionic Synapses: Progress and
Perspectives,” Advanced Materials, 2205169. DOI:10.1002/
adma.202205169. 2023.

M.-K. Song, J.-H. Kang, X. Zhang, W. Ji, A. Ascoli, I. Mes-
saris, A. S. Demirkol, B. Dong, S. Aggarwal, W. Wan, S.-M.
Hong, S. G. Cardwell, I. Boybat, J.-s. Seo, J.-S. Lee, M. Lanza,
H. Yeon, M. Onen, J. Lij, B. Yildiz, J. A. del Alamo, S. Kim,
S. Choi, G. Milano, C. Ricciardi, L. Alff, Y. Chai, Z. Wang,
H. Bhaskaran, M. C. Hersam, D. Strukov, H.-S. P. Wong,
L. Valov, B. Gao, H. Wu, R. Tetzlaff, A. Sebastian, W. Lu,
L. Chua, J. J. Yang, and J. Kim, “Recent Advances and
Future Prospects for Memristive Materials, Devices,
and Systems,” ACS Nano, 17, 11994-12039. DOI: 10.1021/
acsnano.3c03505. 2023.
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M. Onen, J.Li, B.Yildiz, and J. A. del Alamo, “Phosphosil-
icate Glass-Based Nanosecond Protonic Programmable
Resistors for Analog Deep Learning,” CMOS-Compatible
Nanosecond Protonic Programmable Resistors for Analog
Deep Learning,” Invited Talk at 7th IEEE Electron Devices
Technology Manufacturing Conference (EDTM 2023),
Seoul, Korea, Mar. 7-10,2023.

T.Kim, E.R. Borujeny, I. Sardinero-Meiras, J. Grajal, K. C.
Cadien, D. A. Antoniadis,and J. A.del Alamo, “AC Imped-
ance Characteristics of Ferroelectric Hf0.5Zro0.502: from
1kHzto10 GHz,” 2023 IEEE International Electron Devices
Meeting (IEDM 2023), San Francisco, CA, Dec. 9-13, 2023,
paper 11-5.

J.A.del Alamo, “Analog AI Accelerators,” Invited Talk at
37th Conference on Neural Information Processing Sys-
tems, Machine Learning with New Compute Paradigms
Workshop, New Orleans, LA, Dec.10-16,2023. Unpublished.

M. Schwacke, P.Zguns, J. A.del Alamo, J. Li,and B. Yildiz,
“Electrochemical Ionic Synapses with Mg2+ as the Work-
ing Ion,” Advanced Electronic Materials 2300577, 2024.
DOI:10.1002/aelm.202300577.

Y. Shao, E. R. Borujeny, J. Navarro, J. C.-C. Huang, T. E.
Espedal, D. A. Antoniadis, and J. A. del Alamo, “Discrete
Domain Switchingin Scaled Oxide-Channel Ferroelectric
FETs,” 82nd IEEE Device Research Conference (DRC 2024),
College Park, MD, Jun. 23-26, 2024.

H. Roh, D.-H. Kim, Y. Cho, Y.-M Jo, J. A. del Alamo, H. J.
Kulik, M. Dinca, and A. Gumyusenge, “‘Robust Chemire-
sistive Behavior in Conductive Polymer/MOF Compos-
ites,” Advanced Materials 2312382, 2024. DOI: 10.1002/
adma.202312382.".
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Dirk R. Englund

Professor

Department of Electrical Engineering & Computer Science

Quantum Communications, Quantum Computing, and Quantum Sensing:
Devices and systems.

Rm. 36-525 | 617-324-7014 | englund @ mit . edu

RESEARCH SCIENTISTS
Avinash Kumar, RLE

Adrian Johannes Menssen, RLE
Ngai Chuen Wong, RLE

POSTDOCTORAL ASSOCIATES
Jawaher Almutlag, RLE

Ian Berkman, RLE
Hyeongrak Choi, RLE

Qian Ding, RLE

Yong Hu, RLE

Bevin Huang, RLE

Chao Lj, RLE

Chao Luan, RLE

Sofia Patomaki, RLE

Valeria Saggio, RLE

Kfir Sulimany Solan, RLE
Sivan Trajtenberg Mills, RLE
Bo-Han Wu, RLE

VISITING SCIENTISTS
Ethan Arnulat, ISN

Saumil Bandyopadhyay, RLE
Genevieve Clark, RLE

Mark Dong, RLE

Andrew Greenspon

Saikat Guha, RLE

Ryan Hamerly, RLE

Anders N. Khaykin, RLE
Stefan Ivanov Krastanov, RLE
Kevin James Palm, RLE
Dashiell Vitullo, RLE

Tianyu Wang, RLE

GRADUATE STUDENTS
Marc Bacvanski, EECS
Alessandro Buzzi, EECS

Ian Robert Christen, EECS
Jared M. Cochrane

Marc Grau Davis, EECS

Yuqgin Duan, EECS

Louis Follet, EECS

Isaac B. Harris, EECS

Prahlad Balaji Iyengar, EECS
Hugo Larocque, EECS

Thomas Charles Propson, EECS
Hamza Hussain Raniwala, EECS
Maxim Sirotin, EECS

Hanfeng Wang, EECS
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UNDERGRADUATE STUDENTS
Christopher Espitia-Alvarez, UROP
Margulan Ismoldayev UROP

John P. Rich, UROP

Daniel Sanango, UROP

Ryan J. Tomich, UROP

SUPPORT STAFF
Janice Balzer, Administrative Assistant
Erik Yost, Program Manager

SELECTED PUBLICATIONS

S.P.Bommer, C. Panuski, B. Guilhabert, Z. Xia, J. A. Smith,
M. D. Dawson, D. Englund, and M. J. Strain, “Transfer
Printing Micro-assembly of Silicon Photonic Crystal
Cavity Arrays: Beating the Fabrication Tolerance Limit,”
arXiv 2406.2001 +A41:1.45,2024.

C. Brabec, S. Trajtenberg-Mills, L. Daniel, and D.
Englund, “Deterministic fast and stable phase
retrieval in multiple dimensions” arXiv 2407.0135 (2024)
Linsen Li, P. Anand, K. He, and D. Englund “Dynamic
Inhomogeneous Quantum Resource Scheduling with
Reinforcement Learning,” arXiv: 2405.1638, 2024.

Alvaro G.Ifiesta, Hyeongrak Choi, Dirk Englund, Stepha-
nie Wehner “Quantum Circuit Switching with One-Way
Repeaters in Star Networks” arXiv: 2405.1904 (2024).

L. Lj, L. De Santis, I. B. W. Harris, K. C. Chen, Y. Gao, I.
Christen, H. Choi, M. Trusheim, Y. Song, C. Errando-Her-
ranz, J. Du, Y. Hu, G. Clark, M. L. Ibrahim, G. Gilbert, R.
Han, and D. Englund, “Heterogeneous Integration of
Spin-photon Interfaces with a CMOS Platform,” Nature
Vol. 615, 7377, 2024.

H.Wang, K. L. Tiwari, K. Jacobs, M. Judy, X. Zhang, D. R.
Englund, and M. E. Trusheim, “A Spin-refrigerated Cavity
Quantum Electrodynamic Sensor,” arXiv: 2404.1062, 2024.

K. C. Chen, I. Christen, H. Raniwala, M. Colangelo, L.
De Santis, K. Shtyrkova, D. Starling, R. Murphy, L. Li, K.
Berggren, P. B. Dixon, M. Trusheim, and D. Englund, “A
scalable Cavity-based Spin-photon Interface in a Photonic
Integrated Circuit,” arXiv: 2402.1805, 2024.

X. Gan, D. Englund, D. Van Thourhout, and J. Zhao, “2D
Materials-enabled Optical Modulators: From Visible to
Terahertz Spectral Range,” Appl. Phys. Rev. 9 (2): 021302,
2024.

191



Jongyoon Han
Professor of Electrical Engineering & Biological Engineering
Department of Electrical Engineering & Computer Science

Department of Biological Engineering

BioMEMS, cell and molecular sorting, novel nanofluidic phenomena, biomole-
cule separation and pre-concentration, seawater desalination and water puri-
fication, bioprocessing, stem cells, engineering for cell therapy

Rm. 36-841 | 617-253-2290 | jyhan @ mit . edu

RESEARCH SCIENTISTS
Kerwin Keck, SMART Centre, Singapore
Junghyo Yoon, RLE

POSTDOCTORAL ASSOCIATES
Kiesar Bhat, SMART Centre, Singapore
Mingyang Cui, RLE

Do Hyun Kim, RLE

Yaoping Liu, SMART Centre, Singapore
Daniel Roxby, SMART Centre, Singapore
Yunfan Shi, RLE

Yanmeng Yang, SMART Centre, Singapore

GRADUATE STUDENTS

Alexander Bevacqua, BE

Hans Gaensbauer, EECS

Yejin Park, EECS

Jerome Tan, Singapore SMART Centre / NTU, Singapore
Eric Wynne, EECS

RESEARCH ENGINEERS
Nicholas Ng, SMART Centre, Singapore
Nicholas Tan, SMART Centre, Singapore

SUPPORT STAFF

Arlene Wint, Administrative Assistant

SELECTED PUBLICATIONS

T. D. Nguyen, W. H. Chooi, H. Jeon, J. Chen, D. N. Roxby,
J.T.Z.Yao, C. Y.-P. Lee, S.-Y. Ng, S. Y. Chew, and J. Han,
“Label-Free and High-Throughput Removal of Residual
Undifferentiated Cells from iPSC-derived Spinal-cord
Progenitor Cells,” Stem Cells Translational Medicine,
$zae002, 2024.

Z.Yang, Y. Wu, S. H. Neo, D. Yang, H. Jeon, C. A. Tee,
V. Denslin, D. J. Lin, E. H. Lee, L. A. Boyer, and J. Han,
“Size-Based Microfluidic-Enriched Mesenchymal
Stem Cell Subpopulations Enhance Articular Car-
tilage Repair,” American J. of Sports Medicine, DOI:
10.1177/03635465231214431, 2024.

T. Kwon, H. Jeon, J.-F. P. Hamel, and J. Han, “Removal of
Cell Clusters from CHO Suspension Cultures Based on
Large-particle Trapping Effect in Spiral Inertial Micro-
fluidics,” Separation and Purification Technology, 329,
125162, 2023.
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M.T.Flavin, J. Fernandes, R. AlQabandi, E. Adams, J. Han,
and B. Al-Anzi, “Numerical Modeling of Plunging Jets of
Brine: Mass Transport and Implications for Desalination
Plant Outfalls,” Desalination, 568,116996, 2023.

N.K.T.Zen,K.K. Zeming, K. L. Teo, M. Loberas, J. Lee, C.
R.Goh,D.H.Yang, S.Oh, J. Hui, S. M. Cool, H. W. Hou, and
J. Han, “Scalable Mesenchymal Stem Cells Enrichment
from Bone Marrow Aspirate using Deterministic Lateral
Displacement (DLD) Microfluidics Sorting,” Lab on a Chip,
23, 4313-4323,2023.

Z. Rohskopf, T. Kwon, S. H. Ko, D. Bozinovski, H. Jeon,
N. Mohan, S. Springs, J. Han, “Continuous Online Titer
Monitoringin CHO Cell Culture Supernatant using Her-
ringbone Nanofluidic Filter Array,” Analytical Chemistry,
95(39), 14608-14615, 2023.

S.H.Ko,P.J. Park,and J. Han, “Continuous-flow Macromo-
lecular Sieving in Slanted Nano Filter Array: Stochastic
Model and Coupling Effect of Electrostatic and Steric
Hindrance,” Lab on a Chip, 23, 4422-4433,2023.
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Ruonan Han
Director of Center for Integrated Circuits and Systems
Associate Professor of Electrical Engineering & Computer Science

Department of Electrical Engineering & Computer Science

Integrated circuits and systems operating from RF to THz frequencies for sens-

ing, communication, metrology, security and quantum applications.

Rm. 39-527A | 617-324-5281 | ruonan @ mit . edu

GRADUATE STUDENTS

Cole Brabec, EECS (co-advised with D. Englund)

Xibi Chen, EECS

Matthew Cox, EECS

Mingran Jia, EECS (co-advised with A. Chandrakasan)
Jaehong Jung, EECS (co-advised with A. Chandrakasan)
Eunseok Lee, EECS (co-advised with A. Chandrakasan)
Daniel Sheen, EECS (co-advised with F. Lind)

Lejla Skelic, EECS

Yan Xu, EECS

Jinchen Wang, EECS

Pradyot Yadav, EECS (co-advised with T. Palacios)

SUPPORT STAFF

Ava Bowen, Administrative Assistant
Elizabeth Kubicki, Administrative Assistant

SELECTED PUBLICATIONS

L. Lj, L. De Santis, I. Harris, K. Chen, I. Christen, M.
Trusheim, Y. Song, Y. Gao, C. Errando-Herranz, J. Du, G.
Clark, M. Ibrahim, G. Gilbert, R. Hanand, and D. Englund,
“Heterogeneous Integration of Spin-Photon Interfaces
with A Scalable CMOS Platform,” to appear in Nature.

X. Chen, N. M. Monroe, G. C. Dogiamis, R. A. Stingel, P.
Myers, and R. Han, “A 265-GHz CMOS Reflectarray with
98x98 Elements for 1-Wide Beam Forming and High-An-
gular-Resolution Radar,” IEEE J. of Solid-State Circuits
(JSSC), 2024.

J. Wang, I. B. W. Harris, M. I. Ibrahim, D. Englund and R.
Han, “A Bidirectional Wireless THz Datalink Designed
to Maximize the Information-per-Heat Transfer to A
Cryogenic Device,” under review at Nature Electronics.

E.Lee,M.1. W.Khan, X. Chen, U. Banerjee, N. Monroe, R.
T. Yazicigil, R. Han, and A. P. Chandrakasan, “A 1.54
mm?2,264-GHz Wake-Up Receiver with Integrated Cryp-
tographic Authentication for Ultra-Miniaturized Plat-
forms,” IEEE J. of Solid-State Circuits (JSSC), CICC Special
Issue, vol. 59, no. 3,2024.

R. Han, “The Pursuit of Practical Applications of THz

CMOS Chips,” IEEE Custom Integrated Circuit Conf. (CICC),
Denver, CO, Apr. 2024. (Invited)

MICROSYSTEMS ANNUAL RESEARCH REPORT 2024

Faculty Profiles

J. Wang, I. Harris, X. Chen, D. Englund, and R. Han, “A
CMOS-Integrated Color Center Pulse-Sequence Control
and Detection System,” IEEE Custom Integrated Circuit
Conf. (CICC), Denver, CO, Apr. 2024.

K.Hosaka, K. Watanabe, E. Tanaka, A. Tichy, T. Shiba, and
R.Han, “A Dual Composite Resin Injection Molding Tech-
nique with 3D-Printed Flexible Indices for Biomimetic
Replacement of A Missing Mandibular Lateral Incisor,’
J. of Prosthodontic Research, 2024

E. Lee, X. Chen, M. Ashok, J. Won, A. Chandrakasan and
R. Han, “A Packageless Anti-Tampering Tag Utilizing
Unclonable Sub-THz Wave Scattering at the Chip-Item
Interface,” IEEE Intl. Solid-State Circuit Conf. (ISSCC), San
Francisco, CA, Feb. 2024.

J. Anders, M. Babaie, J. Bardin, I. Bashir, G. Billiot, E.
Blokhina, S. Bonen, E. Charbon, J. Chiaverini, I. Chuang,
C.Degenhardt, D. Englund, L. Geck, L. Guevel, D. Ham, R.
Han, M.Ibrahim, D.Kruger, K. Lei, A. Morel, D. Nielinger,
G. Pillonnet, J. Sage, F. Sebastiano, R. Staszewski, J. Stuart,
A.Vladimirescu, P. Vliex, and S. Voinigescu, “CMOS Inte-
grated Circuits for the Quantum Information Sciences,”
IEEE Trans. Quantum Engineering, vol. 4,2023.
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Song Han

Associate Professor

Department of Electrical Engineering & Computer Science

Machine learning, artificial intelligence, model compression, hardware
acceleration

Rm. 38-344 | 617-253-0086 | songhan @ mit . edu

POSTDOCTORAL ASSOCIATES
Wei-Chen Wang, EECS

GRADUATE STUDENTS
Haotian Tang, EECS
Nicole Stiles, EECS
Zhekai Zhang, EECS
Han Cai, EECS

Yujun Lin, EECS
Zhijian Liu, EECS
Hanrui Wang, EECS
Guangxuan Xiao, EECS
Muyang Li, EECS
Shang Yang, EECS

UNDERGRADUATE STUDENT
Shreya Chaudhury, EECS

SUPPORT STAFF

Jami L. Mitchell, Project Coordinator

SELECTED PUBLICATIONS

J.Lin,L.Zhu, W.Chen, W. Wang,and S. Han, “Tiny Machine
Learning: Progress and Futures,” I[EEE Circuits and Sys-
tems Magazine, 2023

S. Han, X. Liu, H. Mao, J. Pu, A. Pedram, M. Horowitz,
and W. J. Dally, “Retrospective: EIE: Efficient Inference
Engine on Sparse and Compressed Neural Network,”
Invited paper at International Symposium on Computer
Architecture (ISCA) for top-5 most cited papers in the
50-year history of ISCA (1953-2023), 2023.

M.Lj, T.Cai, J.Cao, Q. Zhang, H. Cai, J. Bai, Y. Jia, M. Liu, K.
Li,and S. Han, “DistriFusion: Distributed Parallel Infer-
ence for High-Resolution Diffusion Models,” Computer
Vision and Pattern Recognition Conference (CVPR),2024.

J.Lin, H.Yin, W. Ping, Y. Lu, P. Molchanov, A. Tao, H. Mao,
J.Kautz, M. Shoeybi, and S. Han, “VILA: On Pre-training
for Visual Language Models,” Computer Vision and Pattern
Recognition Conference (CVPR), 2024.

H. Cai, M. Lij, Z. Zhang, Q. Zhang, M. Liu, S. Han, “Con-
dition-Aware Neural Network for Controlled Image
Generation,” Computer Vision and Pattern Recogni-
tion Conference (CVPR), 2024.
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J.Lin, J. Tang, H. Tang, S. Yang, X. Dang, C. Gan, S. Han,
“AWQ: Activation-aware Weight Quantization for On-De-
vice LLM Compression and Acceleration,” Conference
on Machine Learning and Systems (MLSys), 2024. Best
Paper Award.

G. Xiao, Y. Tian, B. Chen, S. Han, and M. Lewis, “Efficient
Streaming Language Models with Attention Sinks,
International Conference on Learning Representations
(ICLR) 2024.

Y. Chen, S. Qian, H. Tang, X. Lai, Z. Liu, S. Han, and J Jia,
“LongLoRA: Efficient Fine-tuning of Long-Context Large
Language Models,” International Conference on Learning
Representations (ICLR) 2024. Oral Presentation.

H. Tang, S. Yang, Z. Liu, K. Hong, Z. Yu, X. Li, G. Daj, Y.
Wang, and S. Han, “TorchSparse++: Efficient Training
and Inference Framework for Sparse Convolution on
GPUs," International Symposium on Microarchitecture
(MICRO) 2023.

L. Zhuy, L. Hu, J. Lin, W. Chen, W. Wang, C. Gan, and S.
Han, “PockEngine: Sparse and Efficient Fine-tuningin a
Pocket,” International Symposium on Microarchitecture
(MICRO) 2023.

H. Caj, J. Li, M. Hu, C. Gan, and S. Han, “EfficientViT:
Multi-Scale Linear Attention for High-Resolution Dense
Prediction,” International Conference on Computer Vision
(ICCV) 2023.

G.Xiao, J.Lin, M. Seznec, H. Wu, J. Demouth, and S. Han,
“SmoothQuant: Accurate and Efficient Post-Training
Quantization for Large Language Models,” International
Conference on Machine Learning (ICML), 2023.

Z Liu, X Yang, H Tang, S Yang, and S Han, “FlatFormer:
Flattened Window Attention for Efficient Point Cloud
Transformer,” Computer Vision and Pattern Recogni-
tion Conference (CVPR), 2023.

X Chen*,Z Liu*, H Tang, L Yi, H Zhao,and S Han “SparseViT:
Revisiting Activation Sparsity for Efficient High-Resolu-
tion Vision Transformer,” Computer Vision and Pattern
Recognition Conference (CVPR), 2023.
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Juejun (JJ) Hu

John F. Elliott Professor of Materials Science & Engineering
Department of Materials Science & Engineering

Integrated photonics, silicon photonics, optical metasurfaces

Rm. 13-4054 | 302-766-3083 | hujuejun @ mit . edu

RESEARCH SCIENTISTS
Tian Gu, MRL
Zhaoyi Li, DMSE

POSTDOCTORAL ASSOCIATES
Diana Mojahed, DMSE

Louis Martin, DMSE

Brian Sia, DMSE

Hanyu Zheng, DMSE

GRADUATE STUDENTS
Cosmin Constantin-Popescu, DMSE
Tushar Karnik, DMSE

Brian Mills, DMSE

Maarten Peters, DMSE

Khoi Phuong Dao, DMSE

Luigi Ranno, DMSE

Fan Yang, DMSE

SUPPORT STAFF

Sarah Ciriello, Administrative Assistant

SELECTED PUBLICATIONS

C. Rios, Q. Dy, Y. Zhang, C. Popescu, M. Shalaginov, P.
Miller, C. Roberts, M. Kang, K. Richardson, T. Gu, S. Vitale,
and J. Hu, “Ultra-Compact Nonvolatile Phase Shifter
Based on Electrically Reprogrammable Transparent
Phase Change Materials,” PhotoniX 3, 26 (2022).

Y. Zhang, C. Fowler, J. Liang, B. Azhar, M. Shalaginov, S.
Deckoff-Jones, S. An, J. Chou, C. Roberts, V. Liberman, M.
Kang, C. Rios, K. Richardson, C. Rivero-Baleine, T. Gu, H.
Zhang, and J. Huy, “Electrically Reconfigurable Nonvola-
tile Metasurface Using Low-Loss Optical Phase Change
Material,” Nat. Nanotechnology 16, 661-666 (2021).

M. Shalaginov, S. An,Y. Zhang, F. Yang, P. Su, V. Liberman,
J. Chou, C. Roberts, M. Kang, C. Rios, Q. Du, C. Fowler, A.
Agarwal, K. Richardson, C. Rivero-Baleine, H. Zhang, J.
Hu, and T. Gu, “Reconfigurable All-dielectric Metalens
With Diffraction Limited Performance,” Nat. Commu-
nications 12,1225 (2021).

M. Shalaginov, S. An, F. Yang, P. Su, D. Lyzwa, A. Agar-
wal, H. Zhang, J. Hy, and T. Gu, “Single-Element Dif-
frac- tion-Limited Fisheye Metalens,” Nano Letts. 20,
7429-7437(2020).
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Y. Zhang, J. Chou, J. Li, H. Li, Q. Du, A. Yadav, S. Zhou, M.
Shalaginov, Z. Fang, H. Zhong, C. Roberts, P. Robinson,
B. Bohlin, C. Rios, H. Lin, M. Kang, T. Gu, J. Warner, V.
Liber- man, K. Richardson, and J. Hu, “Broadband Trans-
parent Optical Phase Change Materials for High-Perfor-
mance Nonvolatile Photonics,” Nat. Communications 10,
4279(2019).

Y. Zhang, Q. Du, C. Wang, T. Fakhrul, S. Liu, L. Deng, D.
Huang, P. Pintus, J. Bowers, C. A. Ross, J. Hu, and L. Bij,
“Monolithic Integration of Broadband Optical Isolators
for Polarization-diverse Silicon Photonics,” Optica 6,
473- 478 (2019).

D.Kita, B. Miranda, D. Favela, D. Bono, J. Michon, H. Lin,T.
Gu, and J. Hu, “High-performance and Scalable On-chip
Digital Fourier Transform Spectroscopy,” Nat. Communi-
cations 9, 4405 (2018).

D.Kita, J. Michon, S. G. Johnson, and J. Hu, “Are Slot and
Sub-Wavelength Grating Waveguides Better Than Strip
Waveguides for Sensing?” Optica 5, 1046-1054 (2018).

L.Zhang,J.Ding, H. Zheng,S. An, H. Lin, B. Zheng, Q. Du,
G.Yin, J.Michon, Y. Zhang, Z. Fang, M. Shalaginov, L. Deng,
T. Gu, H. Zhang, and J. Hu, “Ultra-thin, High-efficiency
Mid-Infrared Transmissive Huygens Meta-Optics,” Nat.
Communications 9, 1481 (2018).

H. Lin, Y. Song, Y. Huang, D. Kita, S. Deckoff-Jones, K.
Wang, L. Li, J. Li, H. Zheng, Z. Luo, H. Wang, S. Novak, A.
Yadav, C. Huang, R. Shiue, D. Englund, T. Gu, D. Hewak,
K. Richardson, J. Kong, and J. Hu, “Chalcogenide Glass-
on-Graphene Photonics,” Nat. Photonics 11, 798-805 (2017).

L.Li, H. Lin, S. Qiao, Y. Zou, S. Danto, K. Richardson, J. D.
Musgraves, N. Lu, and J. Hu, “Integrated Flexible Chalco-
Genide Glass Photonic Devices,” Nat. Photonics 8, 643-649
(2014).

L. Bi, J. Hy, P. Jiang, D. Kim, G. Dionne, L. C. Kimerling,
and C. A. Ross, “On-chip Optical Isolation in Monolithi-
Cally Integrated Nonreciprocal Optical Resonators,” Nat.
Photonics 5, 758-762 (2011).
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Qing H u Physics and applications of millimeter-wave, terahertz, and infrared devices.
Professor Rm. 36-465 | 617-253-1573 | ghu @ mit . edu

Department of Electrical Engineering & Computer Science

COLLABORATORS

Jianrong Gao, Delft University

Kevin Lascola, Thorlabs

John L. Reno, Sandia National Lab

Zbig Wasilewski, University of Waterloo
Gerard Wysocki, Princeton University

GRADUATE STUDENTS
Andrew Paulsen, EECS
Tianyi Zeng, EECS

SUPPORT STAFF

Shayne Fernandes, Administrative Assistant

SELECTED PUBLICATIONS

A. Khalatpour, A. Tam, S. J. Addamane, Z. Wasilewski,
and Q. Hu, “Enhanced Operating Temperature in Tera-
hertz Quantum Cascade Lasers Based on Direct Phonon
Depopulation,” Appl. Phys. Lett. 122,161101 (2023).

Q. Hu, “High-temperature THz QCLs and Broadband
LWIR QCL Frequency Combs,” 2023 ITQW (Infrared and
Terahertz Quantum Workshop), Erice (Sicily), Italy, Jun.
25-30 (2023). (Invited)
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Rafael Jaramillo
Thomas Lord Associate Professor

Department of Materials Science and Engineering

Developing compound semiconductors for application in photonics, microelec-
tronics, communication, and energy conversion. Emphasis on chalcogenide
thin film processing, including molecular beam epitaxy (MBE) and advanced
characterization.

Rm. 13-5025 | 617-324-6871 | rjaramil @ mit . edu

POSTDOCTORAL ASSOCIATES
Zhenjing Liu, MRL

Ida Sadeghi, MRL

Olivia Schneble, DMSE

GRADUATE STUDENTS
Tao Cai, DMSE

Jessica Dong, DMSE

Jiahao Dong, DMSE
Rishabh Kothari, DMSE
Jack Van Sambeek, DMSE
Kevin Ye, DMSE

SELECTED PUBLICATIONS

J.Dong and R. Jaramillo, “Modeling Defect-Level Switch-
ing for Nonlinear and Hysteretic Electronic Devices,” J.
of Applied Physics 135, 224501 (2024).

Y. Li, K. Reidy, A. Penn, S. H. Lee, B. Wang, K. Ye, Z. Mao,
F. M. Ross, and R. Jaramillo, “Stabilizing Far-from-Equi-
librium (Mo, T1)S, Thin Films by Metal Sulfurization at
Reduced Temperature,” J. of Vacuum Science & Technology
A 41,023405 (2023).

K.Reidy, W. Mortelmans,S.S. Jo,A.N. Penn, A. C. Foucher,
Z.Liuy, T.Cai, B. Wang, F. M. Ross, and R. Jaramillo, “Atom-
ic-Scale Mechanisms of MoS, Oxidation for Kinetic Con-
trol of MoS,/MoO, Interfaces,” Nano Lett. 23,5894 (2023).

1. Sadeghi, J. Van Sambeek, T. Simonian, M. Xu, K. Ye, T. Cai,
V. Nicolosi, J. M. LeBeau, and R. Jaramillo, “Expanding the
Perovskite Periodic Table to Include Chalcogenide Alloys
with Tunable Band Gap Spanning 1.5-1.9 eV,” Advanced
Functional Materials 33,2304575 (2023).

K.Yeetal,, “Vibrational Properties Differ between Halide
and Chalcogenide Perovskite Semiconductors, and It Mat-
ters for Optoelectronic Performance,” arXiv:2402.18957.

K. Ye, I. Sadeghi, M. Xu, J. Van Sambeek, T. Cai, J. Dong,
R.Kothari, J. M. LeBeau, and R. Jaramillo, “A Processing
Route to Chalcogenide Perovskites Alloys with Tunable
Band Gap via Anion Exchange,” Advanced Functional
Materials n/a, 2405135 (n.d.).
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Pablo Jarillo-Herrero
Cecil and Ida Green Professor of Physics
Department of Physics

Research Laboratory of Electronics

Quantum electronic transport and optoelectronics with low dimensional mate-
rials, such as graphene, transition metal dichalcogenides, and topological insu-
lators. Nanofabrication of Van der Waals heterostructures. Mesoscopic physics
and superconductivity.

Rm. 13-2017 | 617-253-3653 | pjarillo @ mit . edu

POSTDOCTORAL ASSOCIATES
Luis Antonio Benitez-Moreno, Physics
Clement Collignon, Physics

Aviram Uri, Physics

Fangzhou Xia, Physics

GRADUATE STUDENTS

Ruihao Liu, EECS

Jeong Min Park, Physics
Skandaprasad Rao, Physics

Shuwen Sun, Physics

Xirui Wang, Physics

Xueqgiao Wang, DMSE

Ligiao Xia, Physics

Zhiren Zheng, Physics

Gregorio de la Fuente Simarro, Physics

SUPPORT STAFF
Andrew Birkel, Laboratory Operations Manager
Gerry Miller, Administrative Assistant

SELECTED PUBLICATIONS

A.Uri* S.C.delaBarrera*, M. T. Randeria* D. Rodan-Leg-
rain*, T. Devakul, P. J. D. Crowley, N. Paul, K. Watanabe,
T. Taniguchi, R. Lifshitz, L. Fu, R. C. Ashoori, and P. Jaril-
lo-Herrero, “Superconductivity and Strong Interactionsin
a Tunable Moiré Quasicrystal,” Nature 620, 762-767,2023.

J.M. Park, Y. Cao, L.-Q. Xia, S. Sun, K. Watanabe, T. Tani-
guchi, and P. Jarillo-Herrero, “Robust Superconductivity
in Magic-Angle Multilayer Graphene Family,” Nature
Materials, Vol. 21-8,2022.

X.Wang, K. Yasuda, Y.Zhang, S. Liu, K. Watanabe, T. Tan-
iguchi, J. Hone, L. Fu, and P. Jarillo-Herrero, “Interfacial
Ferroelectricity in Rhombohedral-stacked Bilayer Tran-
sition Metal Dichalcogenides,” Nature Nanotechnology,
Vol 17-4, 2022.

K. Yasuda, X. Wang, K. Watanabe, T. Taniguchi, and P.
Jarillo-Herrero, “Stacking-engineered Ferroelectricity
in Bilayer Boron Nitride,” Science, Vol. 372-6549, 2021.

Y. Cao, D. Rodan-Legrain, J. M. Park, N. F-Q. Yuan, K.
Watanabe, T. Taniguchi, R. M. Fernandes, L. Fu, and P.
Jarillo-Herrero, “Nematicity and Competing Orders in
Superconducting Magic-Angle Graphene,” Science, Vol.
372-6539, 2021.
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J.M.Park,Y.Cao, K. Watanabe, T. Taniguchi, and P. Jaril-
lo-Herrero, “Tunable Strongly Coupled Superconductivity
in Magic-angle Twisted Trilayer Graphene,” Nature, Vol.
590-7845, (2021).

Y. Cao, J. M. Park, K. Watanabe, T. Taniguchi, and P. Jaril-
lo-Herrero, “Pauli-limit Violation and Re-entrant Super-
conductivity in Moiré Graphene,” Nature, Vol 595-7868,
2021.

D. Rodan-Legrain, Y. Cao, J. M. Park, S. C. de la Barrera,
M. T. Randeria, K. Watanabe, T. Taniguchi, and P. Jaril-
lo-Herrero, “Highly Tunable Junctions and Non-local
Josephson Effect in Magic-Angle Graphene Tunnelling
Devices,” Nature Nanotechnology, Vol. 17-7, 2021.

J.M.Park,Y.Cao, K. Watanabe, T. Taniguchi, and P. Jaril-
lo-Herrero, “Flavour Hund's Coupling, Chern Gaps and
Charge Diffusivity in Moiré Graphene,” Nature, Vol. 592-
7852,2021.

Y. Cao, V. Fatemi, S. Fang, K. Watanabe, T. Taniguchi, E.
Kaxiras, and P. Jarillo-Herrero, “Unconventional Super-
conductivity in Magic-angle Graphene Superlattices,”
Nature, Vol. 556-7699, 2018.
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Long Ju

Assistant Professor of Physics
Department of Physics

Two-dimensional materials, optical spectroscopy, optoelectronics,

Rm. 13-2005 | 617-253-4828 | longju @ mit . edu

POSTDOCTORAL ASSOCIATES
Zhengguang Lu, Physics

Fangzhou Xia, Physics and MechE
Wenhao Zheng, Physics

GRADUATE STUDENTS
Jixiang Yang, Physics
Tonghang Han, Physics
Junseok Seo, Physics

Dasol Kim, Physics

UNDERGRADUATE STUDENT
Emily Aitken, Physics

SUPPORT STAFF

Gerry Miller, Administrative Assistant

SELECTED PUBLICATIONS
Z.Lu,T. Han,Y. Yao, A. P. Reddy, J. Yang, J. Seo, K. Wata-
nabe, T. Taniguchi, L. Fu, and L. Ju, “Fractional Quan-
tum Anomalous Hall Effect in Multilayer Graphene,”
Nature 626, 759-764, 2024. [Link]

T.Han,Z.Luy,Y.Yao, J. Yang, J. Seo, C. Yoon, K. Watanabe,
T. Taniguchi, L. Fu, F. Zhang, and L. Ju, “Large Quantum
Anomalous Hall Effect in Spin-Orbit Proximitized Rhom-
bohedral Graphene,” Science in press. arXiv preprint
arXiv:2310.17483, 2023.

T.Han, Z. Ly, G. Scuri, J. Sung, J. Wang, T. Han, K. Wata-
nabe, T. Taniguchi, L. Fu, H. Park, and L. Ju, “Orbital
Multiferroicity in Rhombohedral Graphene,” Nature 623,
41-47,2023. [Link]

T.Han, Z. Ly, G. Scuri, J. Sung, J. Wang, T. Han, K. Wata-
nabe, T. Taniguchi, H. Park, and L. Ju, “Correlated Insu-
lator and Chern Insulatorsin Pentalayer Rhombohedral
Stacked Graphene,” Nat. Nanotechnol, 2023. [Link]

Yang, Jixiang, Guorui Chen, Tianyi Han, Qihang Zhang,
Ya-Hui Zhang, Lili Jiang, Bosai Lyu et al. “Spectros-
copy Signatures of Electron Correlations in a Trilayer
Graphene/Hbn Moiré Superlattice,"Science 375, no. 6586:
1295-1299, 2022.

Z.Lu, P.Hollister, M. Ozerov, S. Moon, E. D. Bauer, F. Ron-
ning, D. Smirnov, L. Ju,and B. J. Ramshaw, “Weyl Fermion
magneto-electrodynamics and Ultralow Field Quantum
Limit in TaAs,"Science Advances 8, no. 2: eabj1076, 2022.
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T.Han, J. Yang, Q. Zhang, L. Wang, K. Watanabe, T. Tani-
guchi, P.L. McEuen, and L. Ju, “Accurate Measurement of
the Gap of Graphene/hBN Moiré Superlattice Through
Photocurrent Spectroscopy,” Physical Review Letts,2021.

L. Ju, L. Wang, X. Li, F. Zhang, S. Moon, Z. Lu, K. Wata-
nabe, T. Taniguchi, D. Smirnov, F. Rana, and P. L. McEuen,
“Unconventional Valley-Dependent Optical Selection
Rules and Landau Level Mixing in Bilayer Graphene,”
Nature Communications, 2020.

L. Ju, L. Wang, T. Cao, T. Taniguchi, K. Watanabe, S. G.
Louie, and F. Rana et al., “Tunable Excitons in bilayer
graphene”, Science 358, no. 6365 (2017): 907-910.

L.Jiang, Z.Shi, B.Zeng, S. Wang, J.-H. Kang, T. Joshi, and
C. Jin et al,, “Soliton-dependent Plasmon Reflection at
Bilayer Graphene Domain Walls”, Nature Materials 15,
no. 8 (2016): 840-844.

J. Velasco Jr., L. Ju, D. Wong, S. Kahn, J. Lee, H.-Z. Tsai,
C. Germany et al,, “Nanoscale Control of Rewriteable
Doping Patterns in Pristine Graphene/Boron Nitride
Heterostructures,” Nano Letts. 16, no. 3: 1620-1625, 2016.

D. Wong, J. Velasco Jr., L. Ju, J. Lee, S. Kahn, H.-Z. Tsai,
C. Germany et al,, “Characterization and Manipulation
of Individual Defects in Insulating Hexagonal Boron
Nitride Using Scanning Tunnelling Microscopy, Nature
Nanotechnology 10, no. 11: 949, 2015.

Ju, Long, Zhiwen Shi, Nityan Nair, Yinchuan Lv, Chen-
hao Jin, Jairo Velasco Jr, Claudia Ojeda-Aristizabal et al.
“Topological valley transport at bilayer graphene domain
walls”, Nature 520, no. 7549 (2015): 650-655.

Y.-Q. Bie, J. Horng, Z. Shi, L. Ju, Q. Zhou, A. Zettl, D.Yu,
and F. Wang, “Vibrational Spectroscopy at Electrolyte/
Electrode Interfaces with Graphene Gratings,” Nature
Communications 6, no. 1: 1-6, 2015.

Ju, L., Jairo Velasco Jr, E. Huang, S. Kahn, Casey Nosiglia,
Hsin-Zon Tsai, Wei Yang et al. “Photoinduced doping in
heterostructures of graphene and boron nitride”, Nature
nanotechnology 9, no. 5 (2014): 348.

Z.Shi, C.Jin, W.Yang, L. Ju, J. Horng, X. Lu, H. A. Bechtel
et al. “Gate-dependent pseudospin mixing in graphene/
boron nitride moiré superlattices,” Nature Physics 10, no.
10: 743-747, 2014.
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https://doi.org/10.1038/s41586-023-06572-w
https://doi.org/10.1038/s41565-023-01520-1

Jeehwan Kim
Associate Professor of Mechanical Engineering
Associate Professor of Materials Science and Engineering

Principal Investigator of Research Laboratory of Electronics

Remote epitaxy, Two-dimensional materials, 2D material-based layer transfer,
I1I-V / llI-N electronics, Complex oxides-based applications, Heterogeneous
integration, Flexible electronics, Electronic skin, Sensor fusion, Neuromorphic
computing.

Rm. 38-276 | 617-324-1948 | jeehwan @ mit . edu

POSTDOCTORAL ASSOCIATES
Seong Ho Cho, RLE

Ki Seok Kim, RLE
Junmin Suh, RLE
Min-Kyu Song, MechE
Sangho Lee, MechE
Jekyung Kim, MechE
Jae Hwan Kim, MechE
Young Jin Yoo, RLE
Kuangye Lu, RLE
Jung-El Ryu, RLE

GRADUATE STUDENTS
Jin Feng, MechE

Haihui Lan, ChemE

Doyoon Lee, DMSE

Giho Lee, MechE

Ne Myo Han, MechE
Xinyuan Zhang, DMSE

SUPPORT STAFF

John Mayo, Administrative Assistant

SELECTED PUBLICATIONS

S. Lee, M. K. Song, X. Zhang, J. M. Suh, J. E. Ryuy, and
J. Kim, “Mixed-Dimensional Integration of 3D-on-2D
Heterostructures for Advanced Electronics,” Nano Lett.
2024,24,30, 9117-9128.

K.S.Kim, J. Kwon, H.Ryu, C.Kim, H.Kim, E. K. Lee, D. Lee,
S.Seo, N. M. Han, J. M. Suh, J. Kim, M.K. Song, S. Lee, M.
Seol, and J. Kim. “The future of two-dimensional semi-
conductors beyond Moore's law,” Nature Nanotechnology,
Vol. 19, 895-906 (2024).

K.Luy,J. Shim, K. S.Kim, S. W. Kim, and J. Kim, “2D mate-
rials can unlock single-crystal-based monolithic 3D inte-
gration,” Nature Electronics, Vol. 7, 416-418 (2024).

B.I Park, J. Kim, K. Lu, X. Zhang, S. Lee, J. M. Suh, D. H.
Kim, H. Kim, and J. Kim*, “Remote Epitaxy: Fundamen-
tals, Challenges, and Opportunities,” Nano Letts., Vol. 24,
2939-2952 (2024).

J. Kwon, M. Seol, J. Yoo, H. Ryu, D.S. Ko, M. H. Lee, E.
K. Lee, M. S. Yoo, G. H. Lee, H. J. Shin, J. Kim, and K. E.
Byun, “200-mm-wafer-scale Integration of Polycrystalline
Molybdenum Disulfide Transistors,” Nature Electronics,
published online, 2024.
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J.H.Kang, H. Shin, K. S.Kim, M. K. Song, D. Lee, Y. Meng,
C.Choi, J. M. Suh, B.J.Kim, H.Kim, A. T. Hoang, B. L. Park,
G.Zhou, S. Sundaram, P. Vuong, J. Shin, J. Choe, Z. Xu, R.
Younas, J.S.Kim, S.Han, S. Lee, S. O.Kim, B. Kang, S. Seo,
H.Ahn,S. Seo, K. Reidy, E. Park, S. Mun, M. C. Park, S. Lee,
H.J. Kim, H. S. Kum, P. Lin, C. Hinkle, A. Ougazzaden, J.
H.Ahn, J.Kim, and S. H. Bae, “Monolithic 3D integration
of 2D materials-based Electronics Towards Ultimate
Edge Computing Solutions,” Nature Materials, Vol. 22,
1470-1477:2023.
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Jing Kong
Professor of Electrical Engineering

Department of Electrical Engineering & Computer Science

Synthesis, characterization and applications of low-dimensional materials, in-
cluding carbon nanotube, graphene and other two dimensional materials.

Rm. 13-3065 | 617-324-4068 | jingkong @ mit . edu

RESEARCH SCIENTISTS
Nannan Mao, RLE
Jiangtao Wang, RLE

POSTDOCTORAL ASSOCIATES
Tianyi Zhang, RLE

Peng Wu, RLE

Zachariah B. Hennighausen, RLE
Kenan Zhang, RLE

Shih-Ming He, RLE

Tilo Hongwei Yang, RLE

Kyung Yeol Ma, RLE

GRADUATE STUDENTS
Zhien Wang, DMSE

Xudong (Sheldon) Zheng, EECS
Meng-Chi (Ed) Chen, EECS
Yunyue Zhu, EECS

VISITING STUDENTS
Yuren Eli Peng, RLE
Dong-Rui Chen, RLE

SUPPORT STAFF

Arlene Wint, Administrative Assistant

SELECTED PUBLICATIONS

J.Wang, C.Cheng, X. Zheng, J. C.Idrobo, A.-Y.Lu, J.-H. Park,
B. G. Shin, S. J. Jung, T. Zhang, H. Wang, G. Gao, B. Shin,
X.Jin, L. Ju,Y. Han, L.-J. Li, R. Karnik, and J. Kong, “Cas-
caded Compression of Size Distribution of Nanoporesin
Monolayer Graphene,” Nature, 623 (7989), 956-963 (2023).

T. Zhang, J. Wang, P. Wu, A.-Y. Lu, and J. Kong, “Vapour-
phase Deposition of Two-dimensional Layered Chalco-
genides,” Nature Review Materials, 8(12), 799—-821 (2023).

P.Wu,T.Zhang, J. Zhu, T. Palacios, and J. Kong, “2D Mate-
rials for Logic Device Scaling,” Nature Materials 23, 1,
23-25 (2024).

H. Gao, Z. Wang, E. Yang, X. Wang, S. Wang, Q. Zhang,
X. Liuy, Y. Sun, J. Kong, and J. Yao, “Graphene-integrated
Mesh Electronics with Converged Multifunctionality for
Tracking Multimodal Excitation-Contraction Dynamics
in Cardiac Microtissues,” Nature Communications, 15,
article number 2321 (2024).
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K. Zhang, T. Zhang, J. You, X. Zheng, M. Zhao, L. Zhang,
J.Kong, Z. Luo, and S. Huang, “Low-Temperature Vapor-
Phase Growth of 2D Metal Chalcogenides,” Small, 20,19,
2307587 (2024).

P. Wu, J. Kong, “Doping for Ohmic Contacts in 2D Tran-
sistors,” Nature Electronics, 7, 519-520 (2024).

Y.Luo, J.-H. Park, J. Zhu, M. Tamagnone, F. Capasso, T.Pala-
cios, J. Kong, and W. L. Wilson, “Highly Confined Hybrid-
ized Polaritons in Scalable van der Waals Heterostructure
Resonators,” ACS Nano, 18, 27, 17492-17499 (2024).

H. Liu, T. Zhang, P. Wu, H. W. Lee, Z. Liu, T. W. Tang, S.-Y.
Tang, T.Kang, J.-H. Park, J. Wang, K. Zhang, X. Zheng, Y.-R.
Peng, Y.-L. Chueh, Y. Liu, T. Palacios, J. Kong, and Z. Luo,
“Boosting Monolayer Transition Metal Dichalcogenides
Growth by Hydrogen-Free Ramping during Chemical
Vapor Deposition,” Nano Letts., 24, 27, 8277-8286 (2024).

A. K. Demir, J. Li, T. Zhang, C. A. Occhialini, L. Nessi,
Q. Song, J. Kong, and R. Comin, “Transferable Optical
Enhancement Nanostructures by Gapless Stencil Lithog-
raphy,” Nano Letts., 24, 32, 9882—-9888 (2024).

J. Cai, P. Wu, R. Tripathi, J. Kong, Z. Chen, and J. Appen-
zeller, “Ternary Content-Addressable Memory Based on
a Single Two-Dimensional Transistor for Memory-Aug-
mented Learning,” ACS Nano, ASAP, Aug. 13,2024.
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Jeffrey H. Lang

Vitesse Professor of Electrical Engineering

Department of Electrical Engineering & Computer Science

Analysis, design, and control of electro-mechanical systems with application
to traditional rotating machinery and variable-speed drives, micro/nano-scale
(MEMS/NEMS) sensors and actuators, flexible structures, and the dual use of
actuators as force and motion sensors.

Rm. 10-176 | 617-253-4687 | lang @ mit . edu

GRADUATE STUDENTS
Henry Anderson, EECS
Marco Andrade, EECS

Tori Dang, EECS

Alex Miller, Aero Astro
William Nolan, EECS

Oliver Rayner, EECS

Grace Tang, EECS

Emma Warzynek, EECS

John Zhang, MechE

UNDERGRADUATE STUDENTS
Makar Kuznetsov, EECS
Kenneth Muhammad, EECS

SUPPORT STAFF
Eliza Grisante, Administrative Assistant
Arlene Wint, Administrative Assistant

SELECTED PUBLICATIONS

H. N. Andersen, Y. Chen, M. M. Qasim, M. Amato, D. G.
Cuadrado, D. M. Otten, E. M. Greitzer, D. J. Perreault, J.
L.Kirtley,J. H. Lang,and Z. S. Spakovszky, “High Specific
Power Permanent Magnet Synchronous Machine for
a Megawatt-Class Integrated Motor Drive Technology
Demonstrator,” Proceedings: AIAA/IEEE Electric Aircraft
Technologies Symposium, San Diego, CA, Jun. 12-16,2023.
[Link]

Z.S.Spakovszky, Y. Chen, E. M. Greitzer, Z. C. Cordero, J.
H.Lang, J.L.Kirtley,D. J. Perreault, H. N. Andersen, M. M.
Qasim, D. Gonzalez-Cuadrado, D. M. Otten,and M. Amato;
“Technology Demonstration of a Megawatt-class Inte-
grated Motor Drive for Aircraft Propulsion,” Proceedings:
ATAA/IEEE Electric Aircraft Technologies Symposium,
San Diego, CA, Jun. 12-16, 2023. [Link]

M. M. Qasim, D. M. Otten, Z.S. Spakovszky,J. H.Lang, J. L.
Kirtley,and D. J. Perreault, “Design and Optimization of
an Inverter for a One-megawatt Ultra-light Motor Drive”,
Proceedings: AIAA/IEEE Electric Aircraft Technologies
Symposium, San Diego, CA, Jun. 12-16, 2023. [Link]

E.H.Allen, J.H.Lang, M.Ilic, X. Luo, K. Sreenivasachar,and
R. Nimbalkar, “Using Optimization to Perform Steady-
State System Model Validation for ISO New England,’
Proceedings: IEEE PES General Meeting, 1-5, Orlando, FL,
Jul. 16-20,2023. [Link]
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Z.Ren, J.Yang,S.Kim, Y. H. Hsiao, J. H. Lang,and K. Chen,
“Alightweight High-voltage Boost Circuit for Soft-actu-
ated Micro-aerial-robots,” Proceedings: ICRA, 3397-3403,
London, England, May 29 - Jun. 2, 2023. [Link]

G.Davarpanah, S. Mohammadji, J. H. Lang, and J. L. Kirt-
ley, “Two-phase Switched-reluctance Motor with Hybrid
Excitation: Modeling and Evaluation,” IET Electric Power
Applications, 17:7,939-951, Jul. 2023. [Link]

E.Ng,J.D.Boles,J. H.Lang,and D. J. Perreault, “Piezoelec-
tric Transformer Component Design for DC-DC Power
Conversion,” Proceedings COMPEL, 1-8, Ann Arbor, MI,
Jun. 25-28,2023. [Link]

B. Wanyeki, J. D. Boles, J. H. Lang and D. J. Perreault,
“Two-stage piezoelectric-resonator / switched-capacitor
DC/DC Converter,” Proceedings IEEE ECCE, Nashville,
TN, Oct. 29 - Nov. 2,2023.

N. A. Waring, A. Chern, B. J. Vilarello, J. H. Lang, E. S.
Olson and H. H. Nakajima; “Sheep as a Large-animal
Model for Otology Research: Temporal Bone Extraction
and Transmostoid Facial Recess Surgical Approach,” J.
of the Association for Research in Otolaryngology, 24:5,
487-497, Sep. 2023. [Link]

C.-Y. Lai, F-K. Sun, Z. Gao, J. H. Lang and D. S. Boning,
“Nominality Score Conditioned Time Series Anomaly
Detection by Point/Sequential Reconstruction,” Pro-
ceedings of NeurIPS: Advances in Neural Information
Processing Systems, 36, New Orleans, LA, Dec.10-16,2023.

A. K. Jackson, J. W. Perreault, J. H. Lang, and D. J. Per-
reault; “Large-signal Characterization of Piezoelectric
Resonators for Power Conversion,” Proceedings: IEEE
APEC, Long Beach, CA, Jan. 25-29, 2024.

J.Z.Zhang, L. Graf, A. Banerjee, A. Yeiser, C. I. McHugh,
I. Kymissis, J. H. Lang, E. S. Olson, and H. H. Nakajima,
“An Implantable Piezofilm Middle Ear Microphone: Per-
formance in Human Cadaveric Temporal Bones,” J. of
the Association for Research in Otolaryngology, 25, 56-61,
Jan. 18, 2024. [Link]

S. Zhao, U. Radhakrishna, and J. H. Lang; “Impact of
Duffing and Piezoelectric-coupling Nonlinearities on
Piezoelectric Vibration Energy Harvesting,” IEEE Sen-
sors J., 24:6, 8132-8141, Mar. 2024. [Link]

MICROSYSTEMS ANNUAL RESEARCH REPORT 2024


https://doi.org/10.2514/6.2023-4158
https://doi.org/10.2514/6.2023-4157
https://doi.org/10.2514/6.2023-4161
https://doi.org/10.1109/PESGM52003.2023.10252954
https://doi.org/10.1109/ICRA48891.2023.10160310
http://dx.doi.org/10.1049/elp2.12316
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https://doi.org/10.1007/s10162-023-00907-0
https://doi.org/10.1007/s10162-024-00927-4
https://doi.org/10.1109/JSEN.2024.3356664

Hae-Seung Lee
ATSC Professor of Electrical Engineering & Computer Science

Department of Electrical Engineering & Computer Science

Analog and Mixed-signal Integrated Circuits, with a Particular Emphasis in
Data Conversion Circuits in scaled CMOS.
Rm. 39-521| 617-253-5174 | hslee @ mtl . mit . edu

POSTDOCTORAL ASSOCIATE
Anand Chandrasekhar, EECS

GRADUATE STUDENTS
Hana Azzouz, EECS
Ruicong Chen, EECS
Mohamed Elsheikh, EECS

VISITING SCIENTIST

Jaejin Jung, Samsung Electronics

SUPPORT STAFF

Elizabeth Kubicki, Administrative Assistant

SELECTED PUBLICATIONS

R.Mittal, H. Shibata, S. Patil, E. Krommenhoek, P. Shres-
tha, G. Manganaro, A. Chandrakasan, and H.-S. Lee, “A
6.4GS/s 1-GHz BW continuous-time pipelined ADC with
time-interleaved sub-ADC-DAC achieving 61.7-dB SNDR
in16-nm FinFET,” 2023 IEEE Symposium on VLIS Circuits,
Jun. 11-16, 2023, Kyoto, Japan

J.Zheng,H. Wang, A. Chandrasekhar, A. Aguirre, S. Han,
H.-S.Lee,and C.G. Sodini, “Machine Learning for Arterial
Blood Pressure Predtion,” 2023 Conference on Health,
Inference, and Learning, Jun.22-23,2023, Cambridge, MA.

A. Chandrasekhar, R. Padrés-Valls, R. Pallaros-Lopéz,
E. Palanques-Tost, N. Houstis, T. M. Sundt, H.-S. Lee, C.
G.Sodini, and A. D. Aquirre, “Tissue Perfusion Pressure
Enables Continuous Hemodynamic Evaluation and Risk
Prediction in the Intensive Care Unit,” Nature Medicine
29, Aug. 2023, [Link]

R. Mittal, H. Shibata, S.Patil, E.Krommenhoek, P. Shres-
tha, G. Manganaro, A. Chandrakasan, and H.-S. Lee, “A
6.4-GS/s 1-GHz BW Continuous-Time Pipelined ADC with
Time-Interleaved sub-ADC-DAC Achieving 61.7-dB SNDR
in16-nm FinFET,” IEEE J. Solid-State Circuits. [Link]

H.-S.Lee, “Constant level-shift buffer amplifier circuits,”
U.S. Patent 11894813, Feb. 6, 2024.
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https://doi.org/10.1038/s41591-023-02474-6
https://doi.org/10.1109/JSSC.2023.3338686

Mingda Li
Associate Professor

Department of Nuclear Science and Engineering

Quantum materials for energy and information applications.

Rm. 24-209 | 617-452-2505 | mingda @ mit . edu

POSTDOCTORAL ASSOCIATES
Chuliang Fu, NSE

Manasi Mandal, NSE

Michael Landry, NSE and Physics

GRADUATE STUDENTS

Arttitaya Boonkird, NSE

Abhijatmedhi Chotrattanapituk, EECS
Nathan C. Drucker, Harvard Applied Physics
Thanh Nguyen, NSE

Ryotaro Okabe, Chemistry

Phum Siriviboon, Physics

SUPPORT STAFF

Nick Farmer, Administrative Assistant

SELECTED PUBLICATIONS

Z.Chen, X. Shen, N. Andrejevic, T. Liu, D. Luo, T. Nguyen, N.
C.Drucker, M. Kozina, Q. Song, C. Hua, G. Chen, X. Wang,
J.Kong,and M. Li, “Panoramic Mapping of Phonon Trans-
port from Ultrafast Electron Diffraction and Machine
Learning,” Advanced Materials, 2023.

N. C. Drucker, T. Nguyen, F. Han, P. Siriviboon, X. Luo, N.
Andrejevic, Z. Zhu, G. Bednik, Q. T. Nguyen, Z. Chen, L. K.
Nguyen, T. Liu, T. J. Williams, M. B. Stone, A. 1. Kolesnikov,
S.Chi, J. Fernandez-Baca, C. Nelson, A. Alatas, T. Hogan,
A. A. Puretzky, S. Huang, Y. Yue, and M Li, “Topology
Stabilized Fluctuationsin a Magnetic Nodal Semimetal”,
Nature Communications, 2023.

R. Okabe, S. Xue, J. Vavrek, J. Yu, R. Pavlovsky, V. Negut,
B. Quiter, J. Cates, T. Liu, B. Forget, S. Jegelka, G. Kohse,
L.-W.Hu, and M. Lj, “Tetris-inspired Detector with Neural
Network for Radiation Mapping,” Nature Communica-
tions, 2024.

M. Cheng, R. Okabe, A. Chotrattanapituk, and M. Li,
“Machine Learning Detection of Majorana Zero Modes
from Zero Bias Peak Measurements,” Matter, 2024.

R.Okabe, A. Chotrattanapituk, A. Boonkird, N. Andrejevic,
X. Fu, T. S. Jaakkola, Q. Song, T. Nguyen, N. C. Drucker,
S.Mu, B. Liao, Y. Cheng, and M. Lj, “Virtual Node Graph
Neural Network for Full Phonon Prediction,” Nature
Computational Science, 2024.
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M. Mandal, A. Chotrattanapituk, K. Woller, H. Xu, N.
Mao, R. Okabe, A. Boonkird, T. Nguyen, N. C. Drucker,
T. Momiki, J. Li, J. Kong, and M. Li, “Precise Fermi-level
Engineering in a Topological Weyl Semimetal via Fast
Ion Implantation,” Applied Physics Review, 2024.

MICROSYSTEMS ANNUAL RESEARCH REPORT 2024



Luqiao Liu
Associate Professor

Department of Electrical Engineering & Computer Science

Spintronics; spin based logic and memory device for digital and neuromorphic com-
puting; nanoscale magnetic material for informat/'on storage and microwave applica-
tion; fabrication technique of magnetic nanodevices; spin related phenomena in semi-
conductor, topological insulator; magnetic dynamics, spin based quantum system.

Rm. 39-553a | 617-253-0019 | lugiac @ mit . edu

GRADUATE STUDENTS
Josh Chou, Physics

Zhiping He, EECSyuu
Justin Hou, EECS
Zhonggiang Hu, EECS
Qiuyuan Wang, EECS
Dooyong Koh, EECS

SUPPORT STAFF

Maria Markulis, Administrative Assistant

SELECTED PUBLICATIONS

J-Y.Yoon, P.Zhang, C.-T. Chou, Y. Takeuchi, T. Uchimura,
J.T.Hou, J.Han, S. Kanai, H. Ohno, S. Fukami, and L. Liu,
“Handedness Anomaly in a Non-Collinear Antiferromag-
net Under Spin-Orbit Torque,” Nat. Mater. 23, 1106-1113,
2023. [Link]

T.Fakhrul, B.Khurana, H. T. Nembach, J. M. Shaw, Y. Fan,
G. A.Riley, L. Liu, and C. A. Ross, “Substrate-Dependent
Anisotropy and Damping in Epitaxial Bismuth Yttrium
Iron Garnet Thin Films,” Advanced Materials Interfaces,
10 (30), 2300217, 2023. [Link]

J.Y.Yoon, P.Zhang, C.-T. Chou, Y. Takeuchi, T. Uchimura,
J.T.Hou, J. Han, S.Kanai, H. Ohno, S. Fukami, and L. Liu,
“Unconventional Octupole Dynamics of a Non-Collinear
Antiferromagnet Driven by Spin-Orbit Torque,” in 2023
IEEE International Magnetic Conference - Short Papers
(INTERMAG Short Papers); IEEE: Sendai, Japan, 2023.
[Link]

Y.Fan,P.Zhang,J.Han, Y. Lv, L. Liu,and J.-P. Wang, “Obser-
vation of the Unidirectional Magnetoresistance in Anti-
ferromagnetic Insulator Fe,O,/Pt Bilayers,” Advanced
Electronic Materials 2023, 9 (8),2300232. [Link]

J. T. Hou, C.-T. Chou, J. Han, Y. Fan, and L Liu, “Electri-
cal Manipulation of Dissipation in Microwave Photon—
Magnon Hybrid System through the Spin Hall Effect,’
Applied Physics Letts. 2024,124 (7), 072401. [Link]

Z. He, and L. Liu, “Magnetic Dynamics of Strained
Non-Collinear Antiferromagnet,” J. of Applied Physics
2024,135 (9), 093902. [Link]

Z.Hu, Q. Wang, C.-T. Chou, J. T. Hou, Z. He, and L. Liu,

“Nonlinear Wave-Spin Interactionsin Nitrogen-Vacancy
Centers,” Phys. Rev. Appl. 2024, 21 (4), 044057. [Link]
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https://doi.org/10.1038/s41563-023-01620-2
https://doi.org/10.1002/admi.202300217
https://doi.org/10.1109/INTERMAGShortPapers58606.2023.10228250
https://doi.org/10.1002/aelm.202300232
https://doi.org/10.1063/5.0182270
https://doi.org/10.1063/5.0192467
https://doi.org/10.1103/PhysRevApplied.21.044057

SCOtt R. Ma nalis The development of novel instrumentation for cancer research.
David H. Koch Professor in Engineering Rm. 76-261 | 617-253-5039 | srm (@ mit . edu

Departments of Biological and Mechanical Engineering

POSTDOCTORAL ASSOCIATES
Yangi Wu, KI

Jiaquan (Jason) Yu, KI

Ye Zhang, KI

GRADUATE STUDENTS
Myra Dada, BE

Sarah Duquette, BE

Adam Langenbucher, CSB
Alex Miller, HST

Felicia Rodriguez, BE
Thomas Usherwood, HST
Weida (Richard) Wu, BE
Amy Zhang, HST

SUPPORT STAFF
Teemu Miettinen, Research Scientist
Mariann Murray, Administrative Assistant

SELECTED PUBLICATIONS

B. Roller, C. Hellerschmied, Y. Wu, T. P. Miettinen, S. R.
Manalis, M. F. Polz, “Single-cell Mass Distributions Reveal
Simple Rules for Achieving Steady-state Growth,” mBio,
vol. 14, no. 5, pp. 01585-23, Oct. 2023.

A. B. Miller, A. Langenbucher, F. H. Rodriguez, L. Lin, C.
Bray, S. Duquette, Y. Zhang, D. Goulet, A. A. Lane, D. M.
Weinstock, M. T. Hemann, and S. R. Manalis, “Leukemia
Circulation Kinetics Revealed Through Blood Exchange
Method,” Communications Biology, vol. 7,no. 483, Apr.2024.

M. Diaz-Cuadros, T. P. Miettinen, D. Sheedy, C. M. Diaz-
Garcia, S. Gapon, A. Hubaud, G. Yellen, S. R. Manalis,
W. Oldham, O. Pourquié, “Metabolic Regulation of Spe-
cies-specific Developmental Rates,” Nature, vol. 613, no.
7944, pp.550-557, Jul. 2023.

206 Faculty Profiles

MICROSYSTEMS ANNUAL RESEARCH REPORT 2024



Farnaz Niroui
Associate Professor

Department of Electrical Engineering & Computer Science

Nanofabrication technologies at the few-nanometer-scale and for the emerging
nanomaterials. Surfaces, interfaces and forces at the nanoscale. Active nanoscale
devices with applications in molecular electronics, nanoelectromechanical systems,
reconfigurable nanosystems for next-generation computing, sensing, and photonic
quantum information processing.

Rm. 13-3005B | 617-324-7415 | fniroui @ mit . edu

GRADUATE STUDENTS

Maxwell Conte, DMSE

Ambrine Douhane, EECS

Teddy Hsieh, EECS, NSF Fellow

Peter Satterthwaite , EECS, NSF Fellow
Sarah Spector, EECS, NSF Fellow
Spencer (Weikun) Zhu, ChemE

UNDERGRADUATE STUDENTS
Michael Bhopaul, Physics

SUPPORT STAFF

Catherine Bourgeois, Program Manager

SELECTED PUBLICATIONS

P.F.Satterthwaite, S. O. Spector, J. Song, F. Niroui, “Direct
van der Waals integration of 2D materials for high-per-
formance chemical sensors,” Hilton Head Workshop, 2024.

S. O. Spector, W. Zh, A. Quach, P. F. Satterthwaite, F.
Niroui, “Localized and Conformal Strain Engineering
of 2D Materials For Scalable, Functional Devices,” Hilton
Head Workshop, 2024.

P. E. Satterthwaite, W. Zhu, P. Jastrzebska-Perfect, M.
Tang,S.O.Spector, H. Gao, H.Kitadai, A.Lu, Q. Tan, S. Tang,
Y. Chueh, C. Kuo, C. Lue, J. Kong, X. Ling, and F. Niroui,
“Van der Waals Device Integration Beyond the Limits
of van der Waals Forces via Adhesive Matrix Transfer,”
Nature Electronics, vol. 7, pp. 17-28, 2024.

P. Jastrzebska-Perfect, W. Zhu, M. Saravanapavanantham,
Z.Li,S. O. Spector, R. Brenes, P. F. Satterthwaite, R. Ram,
and F. Niroui, “On-site Growth of Perovskite Nanocrystal
Arrays for Integrated Nanodevices,” Nature Communi-
cations, vol.14, no. 3883, 2023.

A.Sahasrabudhe, L. E. Rupprecht, S. Orguc, T. Khudiyev, T.
Tanaka, J. Sands, W. Zhu, A. Tabet, M. Manthey, H. Allen, G.
Loke, M. J. Antonini, D. Rosenfeld, J. Park, I. Garwood, W.
Yan, F. Niroui, Y. Fink, A. Chandrakasan, D. V. Bohérquez,
and P. Anikeeva, “Multifunctional Microelectronic Fibers
Enable Wireless Modulation of Gut and Brain Neural
Circuits,” Nature Biotechnology, 2023.

MICROSYSTEMS ANNUAL RESEARCH REPORT 2024

Faculty Profiles

207



Jelena Notaros
Robert J. Shillman (1974) Career Development
Assistant Professor

Department of Electrical Engineering & Computer Science

Silicon photonics platforms, devices, and systems for applications including

displays, sensing, communications, quantum, and biology.

Rm. 26-343| 617-253-3073 | notaros @ mit . edu

GRADUATE STUDENTS

Sabrina Corsetti, EECS, MIT Locher Fellow & NSF Fellow

Henry Crawford-Eng, EECS, MIT Locher Fellow & NSF
Fellow

Daniel DeSantis, EECS, MIT Locher Fellow & NSF Fellow

Andres Garcia, EECS, MIT SoE Mathworks Fellow

Ashton Hattori, EECS, MIT Analog Devices Fellow,
NDSEG Fellow, & NSF Fellow

Benjamin Mazur, EECS, NDSEG Fellow

Milica Notaros, EECS, MIT Jacobs Fellow & NSF Fellow

UNDERGRADUATE STUDENT

Michael Torres, Mathematics

SUPPORT STAFF

Pearl Nelson-Greene, Administrative Assistant

RECENT PUBLICATIONS

M. Notaros, T. Dyer, A. Garcia Coleto, A. Hattori, K. Fealey,
S.Kruger,and J. Notaros, “ Mechanically-Flexible Wafer-
Scale Integrated-Photonics Fabrication Platform,” Nature
Scientific Reports (2024).

S. Corsetti, M. Notaros, T. Sneh, A. Stafford, Z. Page, and
J. Notaros, “Silicon-Photonics-Enabled Chip-Based 3D
Printer,” Nature Light Science & Applications (2024).

A.Hattori* T. Sneh* M. Notaros, S. Corsetti, P. T. Callahan,
D.Kharas, T. Mahony, R. McConnell, J. Chiaverini, and J.
Notaros, “Integrated Visible-Light Polarization Rotators
and Splitters for Atomic Quantum Systems,” Optics Letts.
49(7),1794-1797 (2024). (*Equal Contributors)

M. Notaros, A. Garcia Coleto, M. Raval, and J. Notaros,
“Integrated Liquid-Crystal-Based Variable-Tap Devices
for Visible-Light Amplitude Modulation,” Optics Letts.
49(4), 10411044 (2024).

L. Neim, A. Yovanovich, J. Bartholomew, V. Deenaday-
alan, M. Ciminelli, T. Palone, M. van Niekerk, M. Song, A.
Nauriyal, J. Notaros, S. Serna Otalvaro, J. Cardenas, T.
Brown, A.M. Agarwal, S. Saini,and S. F. Preble, “Hands-On
Photonic Education (HOPE) Kits: Empowering the Inte-
grated Photonics Workforce through Practical Training,”
Applied Optics 62(31), H24-H32 (2023). (Editor’s Pick Award)

M. Notaros, D. DeSantis, M. Raval, and J. Notaros, “Lig-
uid-Crystal-Based Visible-Light Integrated Optical
Phased Arrays and Application to Underwater Commu-
nications,” Optics Letts. 48(20), 5269-5272 (2023).
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M. de Cea, Z. Li, M. Notaros, J. Notaros, and R. J. Ram,
“Single-Mode Waveguide-Coupled Light Emitting Diodes
in Unmodified Silicon Photonics Fabrication Processes,”
APL Photonics 8(8), 081301 (2023).

Z.Zhang, M. Notaros, Z. Gao, U. Chakraborty, J. Notaros,
and D. S. Boning, “Impact of process variations on split-
ter-tree-based integrated optical phased arrays,” Optics
Express 31(8),12912 (2023).

Y.Liu,C.Zhang, D. DeSantis, D. Hu, T. Meissner, A. Garcia
Coleto, B. Mazur, J. Notaros, and J. Klamkin, “High-Res-
olution Arrayed-Waveguide-Grating-Assisted Passive
Integrated Optical Phased Array for 2-D Beam Steering,’
in Proceedings of Conference on Lasers and Electro-Optics
(CLEO) (OSA, 2024), paper STu4N.1. (Highlighted Talk
Award)

A.Garcia Coleto*, M. Notaros* and J. Notaros, “Integrated
Liquid-Crystal-Based Modulators: Packaging Processes
and Evaluation Techniques,” in Proceedings of IEEE Pho-
tonics Conference (IPC) (IEEE, 2023), paper WE1.3. (*Equal
Contributors)

T. Sneh, S. Corsetti, M. Notaros, K. Kikkeri, J. Voldman,
and J. Notaros, “Optical Tweezing of Microspheres and
Cells Using Integrated Optical Phased Arrays,” in Pro-
ceedings of IEEE Photonics Conference (IPC) (IEEE, 2023),
paper TuE2.2.

D.M.DeSantis*, M. Notaros*, M. R. Torres, and J. Notaros,
“Underwater Wireless Optical Communications Using
Integrated Optical Phased Arrays,” in Proceedings of IEEE
Photonics Conference (IPC) (IEEE, 2023), paper MB4.5.
(*Equal Contributors)

S.Corsetti, A. Hattori, R. Swint, M. Notaros, G. N. West, T.
Sneh, F. Knollmann, P. T. Callahan, T. Mahony, E. R. Clem-
ents, D. Kharas, C. Sorace-Agaskar, R. McConnell, J. Chi-
averini,and J. Notaros, “Integrated Polarization-Diverse
Grating Emitters for Trapped-Ion Quantum Systems,”
in Proceedings of Frontiers in Optics and Laser Science
(FiO, LS) (OSA, 2023), paper JTu7A.3. (Postdeadline Talk)

Z.Zhang, M. Notaros, Z. Gao, U. Chakraborty, J. Notaros,
and D. Boning, “Impact of Spatial Variations on Splitter-
Tree-Based Integrated Optical Phased Arrays,” in Pro-
ceedings of Optical Fiber Communication Conference
(OFC) (OSA, 2023), paper W2A.35. [Link]
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https://opg.optica.org/abstract.cfm?uri=OFC-2023-W2A.35

William D. Oliver
Henry Ellis Warren (1894) Professor of EECS & Physics
Director of Center for Quantum Engineering

Associate Director of Research Laboratory of Electronics

The materials growth, fabrication, design, measurement of superconducting
qubits. The development of cryogenic packaging and control William electron-
ics involving cryogenic CMOS and single-flux quantum digital logic.

Rm. 13-3050 | 617-258-6018 | william.oliver @ mit . edu

RESEARCH SCIENTISTS

Jeff Grover, RLE and CQE

Kyle Serniak RLE, CQE, and Lincoln Lab
Joel I. J. Wang, RLE and CQE

POSTDOCTORAL ASSOCIATES

Réouven Assouly, RLE

Aranya Goswami, RLE

Max Hays, RLE, IC Postdoc Fellow

Daniel Rodan Legrain, RLE, Rafael del Pino Fellow
Jorge Marques, RLE

Doug Pinckney, RLE

Ilan Rosen, RLE, IC Postdoc Fellow

Helin Zhang, RLE

GRADUATE STUDENTS

Aziza Almanakly, EECS, CBL Fellow
Junyoung An, EECS, KFAS Fellow

Lamia Ateshian, EECS, CQE Fellow

Will Banner, EECS

Cora Barrett, EECS, NSF Fellow

Shoumik Chowdhury, EECS, NSF Fellow
Gabriel Cutter, EECS, NSF Fellow

Qi (Andy) Ding, EECS

Shantanu Jha, EECS, NSF Fellow

Hanlim (Harry) Kang, EECS, KFAS Fellow
Junghyun Kim, EECS, KEAS Fellow

Chris McNally, EECS

Miguel Moreira, EECS

Sarah Muschinske, EECS

David Pahl, EECS

Lukas Pahl, EECS

David Rower, Physics

Chia-Chin Tsai, DMSE, TGET Scholarship recipient
Hung-Yu Tsao, EECS

Beatriz Yankelevich, EECS, Hertz/ NSF Fellow
Sameia Zaman, EECS, SLB Faculty for the Future Fellow

UNDERGRADUATE STUDENTS
Catherine Tang, EECS

VISITING STUDENTS

Fabrizio Berritta, University of Copenhagen
Frederike Brockmeyer, ETH Zurich

Melvin Mathews, ETH Zurich

Pablo Mercader, Polytechnic University of Catalonia
Sein Park, POSTECH

SUPPORT STAFF

Chihiro Watanabe, Program Administrator
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SELECTED PUBLICATIONS

J.Corrigan, B. Harpt, N. Holman, R. Ruskov, P. Marciniec,
D.Rosenberg, D. Yost, R. Das, W. D. Oliver, R. McDermott,
C.Tahan, M. Friesen, M. A. Eriksson, “Longitudinal cou-
pling between a Si/SiGe quantum dot and an off-chip
TiN resonator,” Phys. Rev. Applied 20, 064005, Dec. 2023.

T. M. Hazard, W. Woods, D. Rosenberg, R. Das, C. E. Hir-
jibehedin, D. K. Kim, J. Knecht, J. Mallek, A. Melville, B.
M. Niedzielski, K. Serniak, K. M. Sliwa, D. Ruth-Yost, J. L.
Yoder, W. D. Oliver, M. E. Schwartz, “Characterization of
superconducting through-silicon vias as capacitive ele-
ments in quantum circuits,” Appl. Phys. Lett. 123,154004,
Oct.2023.

L. Ding, M. Hays, Y. Sung, B. Kannan, J. An, A. Di Paolo,
A. H. Karamlou, T. M. Hazard, K. Azar, D. K. Kim, B. M.
Niedzielski, A. Melville, M. E. Schwartz, J. L. Yoder, T.
P. Orlando, S. Gustavsson, J. A. Grover, K. Serniak, W.D.
Oliver, “High-Fidelity, Frequency-Flexible Two-Qubit
Fluxonium Gates with a Transmon Coupler,” Phys. Rev.
X 13, 031035, Sep. 2023.

C. N. Barrett, A. H. Karamlou, S. E. Muschinske, I. T.
Rosen, J. Braumiiller, R. Das, D. K. Kim, B. M. Niedzielski,
M. Schuldt, K. Serniak, M. E. Schwartz, J. L. Yoder, T. P.
Orlando, S. Gustavsson, J. A. Grover, W. D. Oliver, “Learn-
ing-based Calibration of Flux Crosstalk in Transmon
Qubit Arrays,” Phys. Rev. Applied 20, 024070, Aug. 2023.

D.Rower, L. Ateshian, L. Li, M. Hays, D. Bluvstein, L. Ding,
B.Kannan, A. Almanakly, J. Braumdiller, D. Kim, A. Mel-
ville, B. Niedzielski, M. Schwartz, J. Yoder, T. Orlando, J.
Wang, S. Gustavsson, J. Grover, K. Serniak, R. Comin, W.
D. Oliver, “Evolution of 1/f Flux Noise in Superconducting
Qubits with Weak Magnetic Fields,” Phys. Rev. Lett. 130,
220602, May. 2023.
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Tomas Palacios
Director, Microsystems Technology Laboratories
Clarence J. LeBel Professor

Department of Electrical Engineering and Computer Science

Design, fabrication, and characterization of novel electronic devices and sys-
tems based on wide bandgap semiconductors & two-dimensional (2-D) mate-
rials, polarization & bandgap engineering, transistors for high voltage, sub-mm
wave power & digital applications, sensors and heterogeneous integration.

Rm. 39-567 | 617-324-2395 | tpalacios @ mit . edu

GRADUATE STUDENTS
Patrick Darmawi-Iskander, EECS
Ayush Gupta, EECS

Jung-Han (Sharon) Hsia, EECS
Yixuan Jiao, EECS

Hae Won Lee, EECS

Kevin Limanta, EECS

Christian Lopez Angeles, EECS
Cheng-Hsin Liu, EECS

Yiyue (Alyssa) Luo, CSAIL
Gillian Micale, DMSE

John Niroula, EECS

Hridibrata Pal, EECS

Joshua Perozek, EECS

Qingyun Xie, EECS

Pradyot Yadav, EECS (co-advised with R. Han)
Aijia Yao, EECS

Jiadi Zhu, EECS

UNDERGRADUATE STUDENTS
Franck Belemkoabga, SuperUROP
Ellie M. Bultena, UROP

Denis Eruz, SuperUROP

Rachel Jiang, UROP

Jeewoo Kang, UROP

Makar Kuznietsov, UROP

Matthew A. Taylor, UROP

Hasan Zeki Yildiz, UROP

Erin W. Zhang, UROP

VISITORS

Amadeo de Gracia, Universidad Politécnica de Madrid

Sam Fuller, Analog Devices

Cristina Gomez Navarro Gonzalez, Universidad
Auténoma de Madrid

Miguel Grande, Universidad Politécnica de Madrid

David Morales, Universidad Politécnica de Madrid

Javier de Mena Pacheco, Universidad Politécnica de
Madrid

Marisa Lopez-Vallejo, Professor, Universidad
Politécnica de Madrid

Michal Prokop, Catalan Institute of Nanoscience and
Nanotechnology, Barcelona, Spain

Anthony Taylor, Edwards Vacuum

SUPPORT STAFF
Elizabeth Green, Sr. Administrative Assistant
Preetha Kingsview, Project Coordinator
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SELECTED PUBLICATIONS

P. C. Shih, J. Perozek, A. I. Akinwande, and T. Palacios,
“Anode-Integrated GaN Field Emitter Arrays for Compact
Vacuum Transistors,” IEEE Electron Device Letts., 44,11,
1895-1898,10.1109/LED.2023.3317071, 2023.

J.Zhu, and T. Palacios, “Design-Technology Co-Optimiza-
tion for 2D Electronics,” Nature Electronics, 6,11, 803- 804,
10.1038/541928-023-01072-1, 2023.

P.Wu, T.Y. Zhang, J. D. Zhu, T. Palacios, and J. Kong, “2D
Materials for Logic Device Scaling,” Nature Materials,
10.1038/541563-023-01715-W, 2024.

Y.Y. Luo, C. Liy, Y. J. Lee, J. Delpreto, K. Wu, M. Foshey,
D. Rus, T. Palacios, Y. Z. Li, A. Torralba, and W. Matusik,
“Adaptive Tactile Interaction Transfer Via Digitally
Embroidered Smart Gloves,” Nature Communications,
15,1, 10.1038/S41467-024-45059-8, 2023.

Y.Qin, M. Xiao,R.Z.Zhang,Q.Y.Xie, T. Palacios, B.Y. Wang,
Y. W. Ma, I. Kravchenko, D.P. Briggs, D. K. Hensley, B. R.
Srijanto, and Y. H. Zhang, “1 kV GaN-on-Si Quasi-Vertical
Schottky Rectifier,” IEEE Electron Device Letts., 44, 7,
1052- 1055, 10.1109/LED.2023.3282025, 2023.

M. T. Azad, T. Hossain, B. Sikder, Q. Y. Xie, M. Y. Yuan, E.
Yagyu, K. H. Teo, T. Palacios, and N. Chowdhury, “AlGaN/
GaN-Based Multimetal Gated High-Electron-Mobility
Transistor with Improved Linearity” IEEE Transactions
on Electron Devices, 10.1109/TED.2023.3311422, 2023.

S.S.Luo, K. Fu, Q.Y. Xie, M. Y. Yuan, G. H. Gao, H. Guo, R.
Xu, N.Giles, T.Li, Z. B. Mei, M. F. Xu, J. A. Zhou, Z. Y. He, C.
Chang, H.Y.Zhu, T. Palacios,and Y. J. Zhao, “Investigation
of Vertical GaN-on-GaN p-n diode with regrown p-GaN
for Operation in Venus and Other Extreme Environ-
ments,” Applied Physics Letts., 123, 24, 10.1063/5.0173535,
2023.

R.Qing, M. T. Xue, J. Y. Zhao, L. D. Wu, A. Breitwieser, E.
Smorodina, T. Schubert, G. Azzellino, D. Jin, J. Kong, T.
Palacios, U.B. Sleytr,and S. G. Zhang, “Scalable Biomimetic
Sensing System with Membrane Receptor Dual-Mono-
layer Probe and Graphene Transistor Arrays,” Science
Advances, 9, 29, 10.1126/sciadv.adf1402, 2023.
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David J. Perreault

Ford Professor of Engineering
Department of Electrical Engineering & Computer Science

Power electronics and energy conversion systems, high-efficiency radio-fre-
quency power amplifiers and rf applications, Renewable energy systems, ap-
plications of power electronics in industrial, commercial, scientific, transporta-
tion, and biomedical systems

Rm. 10-172 | (617) 258-6038 | djperrea @ mit . edu

POSTDOCTORAL ASSOCIATE
Xin Zan, RLE

GRADUATE STUDENTS
Julia Estrin, EECS

K Rafa Islam, EECS
Amanda Jackson, EECS
Mansi Joisher, EECS
Mohammad Qasim, EECS
Rachel Yang, EECS

UNDERGRADUATE STUDENTS
Sarah Coston, EECS

SUPPORT STAFF
David M. Otten, Prinicipal Research Engineer
Donna Gale, Administrative Assistant

SELECTED PUBLICATIONS

J. G. Kassakian, D.J. Perreault, G. C. Verghese, and M.
F. Schlecht, “Principles of Power Electronics,” 2nd ed.
Cambridge: Cambridge University Press, 2023.

J.D.Boles, J.E. Bonavia, J. H. Lang, and D.J. Perreault, “A
Piezoelectric-Resonator-Based DC-DC Converter Demon-
strating 1 kW/cm Resonator Power Density,” IEEE Trans-
actions on Power Electronics, vol. 38,no. 8, pp.10012-10025,
Aug. 2023.

H. Andersen, Y. Chen, M. M. Qasim, D. G. Guadrado, D.M.
Otten, E. Greitzer, D.J. Perreault, J.L.Kirtley, J.H. Lang and
Z.Spakovsky, “Design and Manufacturing of a High-Spe-
cific-Power Electric Machine for Aircraft Propulsion,”
AIAA/IEEE Electric Aircraft Technologies Symposium
(EATS), Jun. 2023.

X. Zan, K. N. R. Islam, and D. J. Perreault, “Wide-Range
Switched-Mode Power Amplifier Architecture,” 2023 [EEE
Workshop on Control and Modeling for Power Electronics,
Jun.2023.

E.Ng,J.D.Boles,J.H.Lang and D. J. Perreault, “Piezoelec-
tric Transformer Component Design for DC-DC Power
Conversion,” 2023 IEEE Workshop on Control and Modeling
for Power Electronics, Jun. 2023.
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Y. Chen, Z. S. Spakovsky, E. M. Greitzer, Z. C. Cordero, J.
H. Lang, J. L. Kirtley, D. J. Perreault, H. N. Andersen, M.
M. Qasim, D. G. Cuadrado, and D. M. Otten, “Technology
Demonstration of a Megawatt-Class Integrated Motor
Drive for Aircraft Propulsion,” AIAA/IEEE Electric Air-
craft Technologies Symposium (EATS), Jun. 2023.

M. M. Qasim, D. M. Otten, Z.S. Spakovszky,J. H.Lang, J. L.
Kirtley,and D. J. Perreault, “Design and Optimization of
an Inverter for a One-Megawatt Ultra-Light Motor Drive,’
AIAA/IEEE Electric Aircraft Technologies Symposium
(EATS), Jun. 2023.

Z. Shen, W. Chen, H. Zhao, L. Jin, A.J. Hanson, D. J. Per-
reault, C.R. Sullivan, F. Blaabjerg, and H. Wang, “Core
Energy Capacitance of NiZn Inductors,” IEEE Transactions
on Power Electronics, Vol 8, No. 4, pp. 4235-4240, Apr. 2023.

M.K.Ranjram and D. J. Perreault, “A Modeling Approach
forthe VIRT and Other Coupled Electronic and Magnetic
Systems,” IEEE J. of Emerging and Selected Topics in Power
Electronics, Vol. 10, No. 6, pp. 6728-6741, Dec. 2022.

J.D. Boles, E. Ng, J. H. Lang, and D. J. Perreault, “DC-DC
Converter Implementations Based on Piezoelectric Trans-
formers,” IEEE J. of Emerging and Selected Topics in Power
Electronics, Vol. 10, No. 6, pp. 6754-6769, Jun. 2022.

R.S.Yang, A.B. Nadler, C. R. Sullivan and D. J. Perreault,
“Permanent Magnet Hybrid Core Inductors for High
Saturation Capability,” 2022 IEEE Workshop on Modeling
and Control in Power Electronics, Jun. 2022.

J.D.Boles, J. J. Piel, E. Ng, J. E. Bonavia, B. M. Wanyeki, J.
H.LangandD. J. Perreault, “Opportunities, Progress and
Challenges in Piezoelectric-Based Power Electronics,’
2022 International Power Electronics Conference, May
2022, invited.

J. D. Boles, J. J. Piel, E. Ng, J. E. Bonavia, J. H. Lang and
D. J. Perreault, “Piezoelectric-Based Power Conversion:
Recent Progress, Opportunities and Challenges,” 2022
IEEE Custom Integrated Circuits Conference, Apr. 2022,
invited.

H. Zhang, G. Cassidy, A. Jurkov, K. Luu, A. Radomski,
and D. J. Perreault, “Modeling and Design of High-Power
Non-Isolating RF Power Combiners Based on Transmis-
sion Lines,” 2022 IEEE Applied Power Electronics Confer-
ence, Mar. 2022.
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Carlos M. Portela

Robert N. Noyce Career Development Chair
Assistant Professor

Department of Mechanical Engineering

Mechanics of materials, emphasis on architected materials, nanomechanics, in

) ) )
situ mechanical testing, extreme dynamic conditions, acoustic metamaterials,
precision additive manufacturing

Rm. 1-304 | 617-715-2680 | cportela @ mit.edu

POSTDOCTORAL ASSOCIATES

Molly Carton, MechE, MIT Engineering Excellence Fellow
Jet Lem, MechE

James U. Surjadi, MechE

GRADUATE STUDENTS
Thomas Butruille, MechE
Andrew Chen, MechE

Collin DesRoberts, MechE
Somayajulu Dhulipala, MechE
Michael Espinal, MechE
Samuel Figueroa, MechE
Rishi Komalapati, MechE
Rachel Sun, MechE

SUPPORT STAFF

Janet Maslow, Administrative Assistant

SELECTED PUBLICATIONS

T. Butruille, J.C. Crone, and C. M. Portela, “Decoupling
Particle-impact Dissipation Mechanisms in 3D Archi-
tected Materials,” Proc. Natl. Acad. Sci. 121 (2024)

Y.Kai, S. Dhulipala, R. Sun, J. Lem, W. DeLima, T. Pezeril,
and C. M. Portela, “Dynamic Diagnosis of Metamaterials
Through Laser-induced Vibrational Signatures,” Nature
623 (2023) 514—521. [Link]

P.Thakolkaran, M. A. Espinal, S. Dhulipala, S. Kumar, and
C.M. Portela, “Experiment-informed Finite-strain Inverse
Design of Spinodal Metamaterials,” arXiv:2312.11648 (2023).
[Link]
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https://doi.org/10.1038/s41586-023-06652-x

http://arxiv.org/abs/2312.11648

Negar Reiskarimian
X-Window Consortium Career Development Assistant Professor

Department of Electrical Engineering & Computer Science

Integrated circuits and systems and applied electromagnetics with a focus
on analog, RF, millimeter-Wave (mm-Wave) and optical integrated circuits,
metamaterials and systems for a variety of applications.

Rm. 39-427a| 617-253-0726 | negarr @ mit . edu

POSTDOCTORAL ASSOCIATE
Mohammad Barzgari, EECS

GRADUATE STUDENTS

Soroush Araei, EECS

Shahabeddin Mohin, EECS

Sarina Sabouri, EECS (co-supervised with A. Chandrakasan)
Melania St. Cyr, EECS, Draper Scholars Fellowship
Haibo Yang, EECS

SUPPORT STAFF

Maria Markulis, Administrative Assistant

SELECTED PUBLICATIONS

S. Mohin, S. Araei, M. Barzgari, and N. Reiskarimian, “A
Blocker-Tolerant mm-Wave MIMO Receiver with Spatial
Notch Filtering Using Non-Reciprocal Phase-Shifters for
5G Applications,” accepted and to appear in IEEE Radio
Frequency Integrated Circuits Symposium (RFIC), Jun.
2024 (Best Student Paper Award Finalist).

S. Araei, S. Mohin and N. Reiskarimian, “0.25-4GHz Har-
monic-Resilient Receiver with Built-in HR at Antenna and
BB Achieving +14/+16.5dBm 3rd/sth IB Harmonic BidB,”
in IEEE International Solid-State Circuits Conference
(ISSCC), pp 90-91, Feb. 2024.

S.Araei, S. Mohin, and N. Reiskarimian “Harmonic-Resil-
ient Fully Passive Mixer-First Receiver for Software-De-
fined Radios” IEEE J. of Solid-State Circuits (invited), vol.
58, 0. 12, pp. 3396-3407, Dec. 2023.

S. Araei, S. Mohin, and N. Reiskarimian “Realization of
Low-Loss Fully Passive Harmonic Rejection N-Path Fil-
ters” IEEE Microwave and Wireless Technology Letts.
(invited), vol. 33, no. 6, pp. 823-826, Jun. 2023.

S. Araei, S. Mohin, and N. Reiskarimian, “Realization of
Low-Loss Fully-Passive Harmonic Rejection N-Path Fil-
ters,” in IEEE International Microwave Symposium (IMS),
Jun.2023 (Selected as one of the top-50 IMS submissions).

S. Araei, S. Mohin, and N. Reiskarimian, “An Interfer-
er-Tolerant Harmonic-Resilient Receiver with >+10dBm
3rd Harmonic Blocker P1dB for 5G NR Applications,” in
IEEE International Solid-State Circuits Conference (ISSCC),
Pp. 294-295, Feb. 2023.
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N. Reiskarimian, “A Review of Nonmagnetic Nonrecipro-
cal Electronic Devices: Recent Advancesin Nonmagnetic
Nonreciprocal Components,” IEEE Solid-State Circuits
Magazine vol. 13, no. 4, pp. 112-121, Fall 2021.

N. Reiskarimian, M. Khorshidian,and H. Krishnaswamy,
“Inductorless, Widely Tunable N-Path Shekel Circulators
Based on Harmonic Engineering,” IEEE J. of Solid-State
Circuits (JSSC) (invited), vol. 56, no. 4, Apr. 2021.

A. Nagulu, N. Reiskarimian, and H. Krishnaswamy,
“Non-reciprocal Electronics Based on Temporal Modu-
lation,” Nature Electronics, May 2020.

M. Khorshidian, N. Reiskarimian,and H. Krishnaswamy,
“A Compact Reconfigurable N-Path Low-Pass Filter Based
on Negative Trans-Resistance with <1dB Loss and >21dB
Out-of-Band Rejection,” in IEEE International Microwave
Symposium (IMS), pp. 799-802, Jun. 2020.

M. Khorshidian, N. Reiskarimian,and H. Krishnaswamy,
“High-Performance Isolators and Notch Filters based on
N-Path Negative Trans-Resistance,” in IEEE International
Solid-State Circuits Conference (ISSCC), Feb. 2020.
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Charles G. Sodini

LeBel Professor

Department of Electrical Engineering & Computer Science

Electronics and integrated circuit design and technology. Specifically, his re-
search involves technology intensive integrated circuit and systems design, with
application toward medical electronic devices for personal monitoring of clini-
cally relevant physiological signals.

Rm. 39-527b | 617-253-4938 | sodini @ mtl . mit . edu

COLLABORATORS

Sam Fuller, Analog Devices, Inc
Thomas Heldt, MIT

Joohyun Seo, Analog Devices, Inc.
Vivienne Sze, MIT

CO-ADVISED STUDENTS
Syed Muhammad Imaduddin
Jamie Koerner, EECS

Isabella Romero Estevez, EECS

SUPPORT STAFF

Ava Bowen, Administrative Assistant

SELECTED PUBLICATIONS

A. Chandrasekhar, R. Padrés-Valls, R. Pallares-Lopez,
E. Palanques-Tost, N. Houstis, T. M. Sundt, H.-S. Lee, C.
G. Sodini, and A. D. Aguirre, “Tissue Perfusion Pressure
Enables Continuous Hemodynamic Evaluation and Risk
Prediction in the Intensive Care Unit,” Nature Medicine,
vol. 29, no. 8, pp. 1998-2006.

H.-Y.Lai, C. G. Sodini, T. Heldt, and V. Sze, “Individualized
Tracking of Neurocognitive-state-dependent Eye-move-
ment Features Using Mobile Devices,” in Proceedings of
the ACM on Interactive, Mobile, Wearable and Ubiquitous
Technologies 7(1):1-23, 2023

S. M. Imaduddin, C. G. Sodini, and T. Heldt, “Deconvolu-
tion-based partial volume correction for volumetric blood
flow measurement,” IEEE Transactions on Ultrasonics,
Ferroelectrics, and Frequency Control, 69(8): 2484-2498,
Apr. 2022.

J. Seo, H.-S. Lee, and C. G. Sodini, “Non-Invasive Evalu-
ation of a Carotid Arterial Pressure Waveform Using
Motion-Tolerant Ultrasound Measurements During the
Valsalva Maneuver,” IEEE J. Of Biomedical And Health
Informatics, vol. 25, no. 1, Jan. 2021.

H.-Y. Lai, G. Saavedra-Pefia, C. G. Sodini, V. Sze, and T.
Heldt, “App-based Saccade Latency and Error Determina-
tion Across the Adult Age Spectrum,” IEEE Transactions
on Biomedical Engineering 69(2): 1029-1039, 2021.
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Vivienne Sze
Professor of Electrical Engineering & Computer Science

Department of Electrical Engineering & Computer Science

Joint design of signal processing algorithms, architectures, VLS| and systems
for energy-efficient implementations. Applications include computer vision,
machine learning, autonomous navigation, image processing and video coding.

Rm. 38-260 | 617-324-7352 | sze @ mit . edu

GRADUATE STUDENTS
Tanner Andrulis, EECS (co-advised with Joel Emer)
Zih-Sing Fu, EECS (co-advised with Sertac Karaman)
Dasong Gao, EECS (co-advised with Sertac Karaman)
Michael Gilbert, EECS (co-advised with Joel Emer)
Keshav Gupta, EECS (co-advised with Sertac Karaman)
Jamie Koerner, EECS (co-advised with Thomas Heldt)
Peter Li, EECS (co-advised with Sertac Karaman)
Soumya Sudhakar, AeroAstro (co-advised with Sertac
Karaman)
Zi Yu Fisher Xue, EECS (co-advised with Joel Emer)

UNDERGRADUATE STUDENTS
Cynthia Cao, EECS

Andrew Feldman, EECS

Eyan Forsythe, EECS

Yicheng Huang, EECS

Kailas Kahler, EECS

John Posada, AeroAstro

Alex Studer, EECS

Adrianna Wojtyna, EECS

Reng Zheng, EECS

SUPPORT STAFF

Janice L. Balzer, Administrative Assistant

SELECTED PUBLICATIONS

P.Z.X.Li,S.Karaman, and V. Sze, “"GMMap: Memory-Effi-
cient Continuous Occupancy Map Using Gaussian Mix-
ture Model,” IEEE Transactions on Robotics (T-RO), Vol.
40, pp. 1339 — 1355, Jan. 2024.

T. Andrulis, J. Emer, and V. Sze, “CiMLoop: A Fast, Flexible,
and Accurate Compute-In-Memory Modeling Frame-
work,” IEEE International Symposium on Performance
Analysis of Systems and Software (ISPASS), May 2024.

T. Andrulis, G. I. Chaudhry, V. M. Suriyakumar, J. Emer,
V. Sze, “Architecture-Level Modeling of Photonic Deep
Neural Network Accelerators,” IEEE International Sym-
posium on Performance Analysis of Systems and Software
(ISPASS), May 2024

T.Andrulis, R.Chen, H.-S. Lee, J. Emer, and V. Sze, “Model-
ing Analog-Digital-Converter Energy and Area for Com-
pute-In-Memory Accelerator Design,” arXiv:2404.06553,
Apr. 2024

V. Sivaraman, P. Karimi, V. Venkatapathy, M.Khani, S.
Fouladi, M. Alizadeh, F. Durand, and V. Sze, “Gemino:
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Practical and Robust Neural Compression for Video Con-
ferencing,” USENIX Symposium on Networked Systems
Design and Implementation (NDSI), Apr. 2024.

Z.Y.Xue, Y. N. Wu, J. S. Emer, and V. Sze, “Tailors: Accel-
erating Sparse Tensor Algebra by Overbooking Buffer
Occupancy,” ACM/IEEE International Symposium on
Microarchitecture (MICRO), Oct. 2023.

Y. N. Wu, P. A. Tsai, S. Muralidharan, A. Parashar, V. Sze,
and J. S. Emer, “HighLight: Efficient and Flexible DNN
Acceleration with Hierarchical Structured Sparsity,”
ACM/IEEE International Symposium on Microarchitecture
(MICRO), Oct. 2023.
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Carl V. Thompson

Stavros Salapatas Professor of Materials Science and Engineering

Department of Materials Science and Engineering

Processing and properties of materials for micro- and nano-systems.

Rm. 13-5069 | 617-253-7652 | cthomp@mit. edu

POSTDOCTORAL ASSOCIATES
Onur Guvenc, DMSE
Hui-Teng Tan, SMART

GRADUATE STUDENTS

Uttara Chakraborty, EECS (co-advised with D. Boning)
Misong Ju, DMSE

Christopher Mallia, DMSE

Khandoker N. Rafa Islam, EECS

Alex Wang, DMSE

UNDERGRADUATE STUDENTS

Louise Anderfass, DMSE

Jakob Stavehaug, DMSE, University of Illinois Urbana-
Champaign

SUPPORT STAFF

Ryan Kendall, Sr. Administrative Assistant

SELECTED PUBLICATIONS

H.T.Tan,Y.Gao,G. J. Syaranamual, W. A. Sasangka, S. C.
Foo, K. H. Lee, S. Arulkumaran, G.I. Ng, C. V. Thompson,
and C. L. Gan, “Investigation of the Role of Pre-existing
Oxide in the Initial Degradation Mechanism in AlGaN/
GaN HEMTs Under ON-state Stress,” Microelectronics
Reliability 150, article # 115165, 2023.

Y.Zhu, M. Chon, C.V.Thompson, and J. L. M. Rupp, “Time-
Temperature-Transformation (TTT) Diagram of Bat-
tery-Grade Li-Garnet Electrolytes for Low-Temperature
Sustainable Synthesis,” Angewandte Chemie International
Edition 62, article # 202304581, 2023.

U.Chakraborty, E. Bender, D. S. Boning, and C. V. Thomp-
son, “Identification of Multiple Failure Mechanisms for
Device Reliability using Differential Evolution,” IEEE
Transactions on Device and Materials Reliability 23, pp.
599-614,2023.

R.T.Benz, D. Beck, C. Belanger, A. Cabral, M. Ricci, C.
V. Thompson, and B. Duncan, “Silicate-Based Packaging
Materials for Heterogeneous Integration of Microsys-
tems,” [EEE Transactions on Components, Packaging and
Manufacturing Technology 14, pp. 368-375, 2024.
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Luis Fernando Velasquez-Garcia
Principal Research Scientist

Microsystems Technology Laboratories

Micro- and nano-enabled, multiplexed, scaled-down systems that exploit high elec-
tric field phenomena; microelectromechanical systems (MEMS) and nanoelectro-
mechanical systems (NEMS); powerMEMS; additively manufactured MEMS and
NEMS. Actuators, cold cathodes, ionizers, microfluidics, microplasmas, CubeSat
hardware, portable mass spectrometry, pumps, sensors, X-ray sources.

Rm. 39-415B | 617-253-0730 | Ifvelasq @ mit . edu

POSTDOCTORAL ASSOCIATE
Nicholas Lubinsky, EECS

GRADUATE STUDENTS
Zoey Bigelow, EECS

Jorge Canada Perez-Sala, EECS
Alejandro Diaz, EECS

Colin Eckhoff, EECS

Hunter Hinnen, EECS

Alex Kashkin, MechE
Hyeonseok Kim, MechE

SUPPORT STAFF

Jami L. Mitchell, Project Coordinator

SELECTED PUBLICATIONS

A. Kachkine and L. F. Veldsquez-Garcia, “High-Perfor-
mance, Low-Cost, Additively Manufactured Electrospray
Ion Sources for Mass Spectrometry,” J. of the American
Society for Mass Spectrometry, Vol. 35, No. 5, pp. 862—870,
May 2024. doi: 10.1021/jasms.3c00409

A.Diaz and L. F. Velasquez-Garcia, “Compact, Monolith-
ically 3-D Printed Quadrupole Mass Filters for CubeSat
Mass Spectrometry,” [IEEE Transactions in Instrumenta-
tion and Measurement, Vol. 73, pp. 1-10, Art no. 9505910,
Mar. 2024, doi: 10.1109/TIM.2024.3372214

Z.Bigelow and L. F. Velasquez-Garcia, “Autonomous, Addi-
tively Manufactured, Multi Langmuir Probe for CubeSat
Plasma Diagnostics,” IEEE Transactions in Instrumenta-
tion and Measurement, Vol. 73, pp. 1-13, Art no. 9505713,
Mar. 2024 doi: 10.1109/TIM.2024.3373052

J.Cafiada, H.Kim, and L. F. Velasquez-Garcia, “Three-Di-
mensional, Soft Magnetic-Cored Solenoids via Monolithic,
Multi-Material Extrusion,” Virtual and Physical Prototyp-
ing, Vol. 19. No. 1, €2310046 (18pp) Feb. 2024. [Link].

C.C.Eckhoff, N.K. Lubinsky, L. J. Metzler, R. E. Pedder, and
L.F.Velasquez-Garcia, “Low-Cost, Compact Quadrupole
Mass Filters with Unity Mass Resolution via Ceramic
Resin Vat Photopolymerization,” Advanced Science, Vol.
11, No. 9, 2307665, Mar. 2024 doi: 10.1002/advs.202307665
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H. Kim and L. F. Velasquez-Garcia, “Monolithically
3D-Printed Microfluidic Flow Distributor for Uniform
Operation of Multiplexed Electrospray Droplet CubeSat
Thrusters,” Technical Digest 22nd International Confer-
ence on Micro and Nanotechnology for Power Genera-
tion and Energy Conversion Applications, Abu Dhabi,
UAE, pp. 224 — 227, Dec. 11-14, 2023, doi: 10.1109/Power-
MEMS59329.2023.10417348

J. Cafiada and L. F. Velasquez-Garcia, “Monolithically
3D-Printed, Self-Heating Microfluidics,” Technical Digest
22nd International Conference on Micro and Nanotech-
nology for Power Generation and Energy Conversion
Applications, Abu Dhabi, UAE, pp. 210 - 213, Dec. 11-14,
2023, doi: 10.1109/PowerMEMS59329.2023.10417177

A.Kachkine, C.E.Owens, A. J. Hart, and Luis F. Velasquez-
Garcia, “3D-Printed, Non-Planar Electron Sources for
Next-Generation Electron Projection Lithography,” Tech-
nical Digest 36th International Vacuum Nanoelectronics
Conference (IVNC 2023), Jul.10-132023, Cambridge, MA,
USA, pp. 128-130, doi: 10.1109/IVNC57695.2023.10188962.

Z.Bigelow and Luis F. Velasquez-Garcia, “Fully 3D-Printed,
Miniature Langmuir Multi-Probe Sensor for Cubesat
Ionospheric Plasma Diagnostics,” Technical Digest 36th
International Vacuum Nanoelectronics Conference (IVNC
2023), Jul. 10 —13 2023, Cambridge, MA, USA, pp. 103-105,
doi: 10.1109/IVNC57695.2023.10188955.

C.C.Eckhoff, N. K. Lubinsky, R. E. Pedder, and Luis F. Vel-
asquez-Garcia, “Miniature, Monolithic, Fully Additively
Manufactured Glass-Ceramic Quadrupole Mass Filters
for Point-Of-Care Mass Spectrometry,” Technical Digest
36th International Vacuum Nanoelectronics Conference
(IVNC 2023), Jul. 10 — 13 2023, Cambridge, MA, USA, pp.
204-206, doi: 10.1109/IVNC57695.2023.10188968.

A.DiazandL.F.Velasquez-Garcia, “Miniature, 3-D Printed
RF Quadrupole Mass Filters for CubeSats,” Technical
Digest 36th International Vacuum Nanoelectronics Con-
ference (IVNC 2023), Jul. 10 — 13 2023, Cambridge, MA,
USA, pp. 106-108, doi: 10.1109/IVNC57695.2023.10188995.

N.K.Lubinsky and Luis F. Velasquez-Garcia, “3-D Printed,
Compact, Time-of-Flight Reflectron Mass Filters,” Tech-
nical Digest 36th International Vacuum Nanoelectronics
Conference (IVNC 2023), Jul.10-13 2023, Cambridge, MA,
USA, pp. 109-111, doi: 10.1109/IVNC57695.2023.10189013.
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POSTDOCTORAL ASSOCIATES
Tong Qiu
Kristina Monakhov

GRADUATE STUDENTS
Honghao Cao, EECS
Kunzan Liu, EECS

Kasey Shashaty, EECS

Li-Yu Yu

SUPPORT STAFF

Catherine Bourgeois, Admin. Support Services Manager

SELECTED PUBLICATIONS

L.-Y.Yu,andS. You, “High-Fidelity and High-Speed Wave-
front Shaping by Leveraging Complex Media,” Science
Advances, arXiv preprint arXiv:2302.10254. 2024

T.Qiu, H. Cao, K. Liu, E. Lendaro, F. Wang, and S. You, “Spa-
tiotemporal Control of Nonlinear Effects in Multimode
Fibers For Two-Octave High-Peak-Power Femtosecond
Tunable Source,” Nature Communications, arXiv preprint
arXiv:2306.05244, 2024

R.Guo, Q.Yang, A. S. Chang, G. Hu, J. Greene, C. V. Gabel,
S.You,and L. Tian, “EventLEM: Event Camera Integrated
Fourier Light Field Microscopy for Ultrafast 3D Imaging,’
Light: Science & Applications, 2024.

218 Faculty Profiles MICROSYSTEMS ANNUAL RESEARCH REPORT 2024



Theses Awarded

S.B.

Katherine Lei (P. ANIKEEVA)
Functionalization Platform of Magnetic Nano

Materials through Silica Shell Formation

Nikita Romanov (R. HAN)
Edge-Radiating CMOS Sub-THz Phased Array

S.M.
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Henry Andersen (J. LANG)
Modeling, Manufacturing, and Experimental Validation

of an Electric Machine for Aircraft Propulsion

H. Azzouz (D. ENGLUND)
Second Harmonic Generation in Silicon Photonic
Crystal Resonator for Quantum Optic Applications

Adina Bechhofer (L. DANIEL)
Geometrical Optimization of Planar Nano Vacuum
Channel Transistors

Mercer Boris (L. DANIEL)
Alin the Cath Lab: Implications of Clinical AI-Enabled
Assistance for Intravascular Ultrasound Procedures

Honghao Cao (s. You)
Adaptive Fiber Source for Label-free Nonlinear

Microscopy

Jakie Chen (L. DANIEL)
Clustering of Similar Incident Tickets Using Natural

Language Processing

S. Corsetti (J. NOTAROS)
Visible-Light Integrated Photonics for 3D-Printing and
Trapped-Ion Systems

Marc Davis (D. ENGLUND)
Numerical Synthesis of Arbitrary Multi-qubit Unitaries
with Low T-count

Connor Gerlach (s. You)
Non-diffracting Beam for Microscopy

Isaac Harris (D. ENGLUND)
Hyperfine Interactions of the Group IV Color Centers

A. Hattori (J. NOTAROS)
Integrated-Photonics Devices and Architectures for
Advanced Cooling of Trapped Ions

Lauren Heintz (L. DANIEL)
Scenario Analysis of Profitability of New Offerings
under Different Business Contract Models

Jung-Han (Sharon) Hsia (1. PALACIOS)
Optically Controlled Vertical GaN finFET for Power
Applications

Theses Awarded

Steven Hubbard (D. BONING)

Empowering Delivery Service Partners: A Study on
Leveraging Generative Artificial Intelligence and Text
Clustering to Support External Partners

Ryan Kochert (D. BONING)
Process Digitalization: 3D Deep Learning in
Manufacturing Applications

Mingyuan Li (D. BONING)

Cost Analysis and Process Optimization of
Electrochemical Micromachining for Volume
Manufacturing

Kunzan Liu (s. You)
Deep and Dynamic Metabolic Imaging

Andrew Mighty (L. DANIEL)
Autonomous Drone Assisted Aircraft Inspections

Mikala N. Molina (L. DANIEL)
Autonomous Surface Vehicles

Ololade Olaleye (D. BONING)
Machine Learning and Stochastic Simulation for
Inventory Management

Rachel Owens (D. BONING)
Dynamic Time Warping Constraints for Semiconductor
Processing

Sarah Spector (F. NIROUI)
Nonplanar Nanofabrication via Interface Engineering

Grace Tang (. LANG)
Designing an Efficient Power/Control System for a
Network of Piezoelectric Speakers

Heather L. Willis (L. DANIEL)
Analysis of Data from the U.S. Shipbuilding Industry
and Application to Improve Performance Metrics

Zi Yu Fisher Xue (V. szE)
Accelerating Sparse Tensor Algebra by Overbooking
Buffer Occupancy

Pradyot Yadav (T. PALACIOS)

Design/System Technology Co-optimization of Gallium
Nitride High Electron Mobility Transistors for Next-G
3DIC Heterogeneous Integration of Gallium Nitride and
SiCMOS

Sameia Zaman (W. OLIVER)

Kinetic Inductance Characterization of Thin
2H-NbSe2 Superconductor Using Circuit Quantum
Electrodynamics

M. ENG

o Cole Brabec (D. ENGLUND)

Fast Phase Retrieval: A Robust and Efficient
Multidimensional Phase Retrieval Algorithm
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M. ENG. (conTINUED)

Sophia Cheung (D. BONING)

Machine Learning Methods for Automated Macro-
Inspection and Improved Defect Identification in
Semiconductor Manufacturing

Matthew Cox (R. HAN)
Study on Large-Language-Model Assisted Analog

Circuit Design

Marc Davis (D. ENGLUND)
Numerical Synthesis of Arbitrary Multi-qubit Unitaries
with Low T-count

Andrew Feldman (V. szE)
Microarchitecture Categorization and Pre-RTL
Analytical Modeling for Sparse Tensor Accelerators

Raiphy Jerez (s. copay)
Novel Topologies for Capacitively Isolated Switched
Capacitor Converters

Monica Liu (H.-s. LEE)
Fully Differential Programmable Gain Chiplet for
Integrated Data Acquisition Systems

Thomas Ngé (L. DANIEL)
Application of Multi-Objective Genetic Optimization in
PCB Component Placement

Elian Malkin (p. ANIKEEVA)

Minimally Invasive Neuromodulation Using
Mechanically-sensitive Ion Channels and
Magnetically-actuated Nanotransducers

Jonathan Sampson (D. BONING)

Improving Macroscale Defect Detection in
Semiconductor Manufacturing using Automated
Inspection with Convolutional Neural Networks

Alex Studer (V. szE)
Extensible Real-Time Sensor and Test Interface for a
System-on-Chip

Jade Sund (s. copay)
A Hybrid Switched-Capacitor Converter for Capacitive
Wireless Power Transfer in Biomedical Applications

John Waterworth (D. BONING)
Deep Transfer Learning for Macroscale Defect
Detection in Semiconductor Manufacturing

Adrianna Wojtyna (V. szE)
Energy-Efficient Real-Time Hardware Acceleration for
Gaussian Fitting

PH.D.
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Saumil Bandopadhay (D. ENGLUND)
Accelerating artificial intelligence with programmable
silicon photonics

Liane Bernstein (D. ENGLUND)
Large-Scale Optical Hardware for Neural Network
Inference Acceleration

Theses Awarded

Kevin Chen (D. ENGLUND)
Protocols and Devices for Scalable Spin-Photon
Quantum Networks

Ronald David (D. ENGLUND)
Combining RF Photonics and RF Machine Learning to
Enable New Communications Architectures

Leon Ding (w. OLIVER)
Novel Gates with Superconducting Fluxonium Qubits

Justin Hou (L. LIL)
Hybridized Magnonics in Antiferromagnets and Cavity
Spintonic Devices

Zhonggqiang Hu (L. LIU)
Interactive Spin Dynamics in Magnon and Quantum
Spin System

Amir Karamlou (W. OLIVER)
Quantum Simulation of Many-body Systems with
Superconducting Qubits

Taekyong Kim (J. DEL ALAMO)
Switching Dynamics in Ferroelectric Hf, ,Zr, ,O,
Devices: Experiments and Models

Ching-Yun (Irene) Ko (L. DANIEL)
Robustness of Machine Learning Models

Florian Koehler (P. ANIKEEVA)
Magnetic Tools for Neural Interfacing

Yixi Liu (E. BOYDEN)
Toward Ultra-Resolution Biomolecular Mapping in
Cells with Expansion Microscopy

Yunpeng Liu (. Kim)

Yiyue (Alyssa) Luo (1. PALACIOS)
Intelligent Textiles for Physical Interactions

Alex Miller (s. MANALIS)
A blood exchange method to study circulation kinetics
of tumor cells in the blood

Atharva Sahasrabudhe (p. ANIKEEVA)
Multifunctional Wireless Gut-brain Neurotechnology

Jose E. Cruz Serralles (L. DANIEL)
Integral Equation-Based Inverse Scattering and Coil
Optimization in Magnetic Resonance Imaging

Pao-Chuan Shih (1. PALACIOS)
Vacuum Transistors Based on I1I-Nitrides Self-Aligned-
Gate Field Emitter Arrays

Anu Sinha (. BOYDEN)
Spatially Precise in Situ Transcriptomics in Intact
Biological Systems

Michael Skuhersky (€. BOYDEN)
An Integrated Approach for Caenorhabditis elegans
Nervous System Simulation

Alexander Sludds (D. ENGLUND)
Delocalized Photonic Deep learning on the Internet’s

edge
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