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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,” [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. E. 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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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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Marc A. Baldo

Director, Research Laboratory of Electronics
Dugald C. Jackson Professor

Department of Electrical Engineering & Computer Science

Spin and Excitonic Electronics Group: organic & molecular electronics, LEDs
and solar cells, spintronics.

13-3053 | 617-452-1532 | baldo @ mit . edu

POSTDOCTORAL ASSOCIATES
Kangmin Lee, EECS

GRADUATE STUDENTS

Dooyong Koh, EECS

Aaron Lj, Chemistry

Brooke McGoldrick, EECS

Oliver Morgan Nix, Chemistry

Collin Fisher Perkinson, Chemistry

Jaekang Song, EECS

Jan Tiepelt, EECS

Narumi Wong, Chemical Engineering, Mathworks
fellow

SUPPORT STAFF

Catherine Bourgeois, Program Manager

SELECTED PUBLICATIONS

W. Chang, D. N. Congreve, E. Hontz, M. E. Bahlke, D. P.
McMahon, S. Reineke, T. C. Wu, V. Bulovi¢, T. Van Voorhis,
and M. A. Baldo,Spin-dependent Charge Transfer State
Design Rulesin Organic Photovoltaics,” Nature Commu-
nications, 6, 6415 (2015).

N.J. Thompson, E. Hontz, W. Chang, T. Van Voorhis, and
M. Baldo, “Magnetic Field Dependence Of Singlet Fission
In Solutions Of Diphenyl Tetracene,” Phil. Trans. R. Soc. A
373:20140323.10.1098/rsta.2014.0323.

N. J. Thompson, M. W. B. Wilson, D. N. Congreve, P. R.
Brown, J. M. Scherer, T. S. Bischof, M. Wu, N. Geva, M.
Welborn, T. Van Voorhis, V. Bulovi¢, M. G. Bawendi, and
M. A.Baldo, “Energy Harvesting Of Non-Emissive Triplet
Excitons In Tetracene By Emissive PbS Nanocrystals,” Nat.
Mat. (2014) doi:10.1038/nmat4097, Oct. 5, 2014.

S.R.Yost, J. Lee, M. W. B. Wilson, T. Wu, D. P. McMahon,
R.R. Parkhurst, N. J. Thompson, D. N. Congreve, A. Rao,
K.Johnson, M. Y. Sfeir, M. G. Bawendi, T. M. Swager, R. H.
Friend, M. A. Baldo, and T. Van Voorhis, “A transferable
model for singlet-fission kinetics,” Nature Chemistry, 6,
492-497 (2014).

G.M. Akselrod, P.B. Deotare, N. J. Thompson, J. Lee, W. A.
Tisdale, M. A. Baldo, V. M. Menon, and V. Bulovi¢, “Visu-
alization of Exciton Transport in Ordered and Disordered
Molecular Solids,” Nature Communications, 5,3646 (2014).
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S. Reineke and M. A. Baldo, “Room Temperature Triplet
State Spectroscopy of Organic Semiconductors,” Scientific
Reports, 4,3797 (2014).

N.J. Thompson*, E. Hontz*, D. N. Congreve, M. E. Bahlke, S.
Reineke, T. Van Voorhis, and M. A. Baldo, “Nanostructured
Singlet Fission Photovol- taics Subject to Triplet-Charge
Annihilation,” Advanced Materials, 26,1366-1371 (2014).

J. A. Currivan, S. Siddiqui, S. Ahn, L. Tryputen, G. S. D.
Beach, M. A. Baldo, and C. A. Ross, “Polymethyl Methac-
rylate/hydrogen Silsesquioxane Bilayer Resist Electron
Beam Lithography Process for Etching 25 nm Wide Mag-
netic Wires,” J. of Vacuum Science and Technology, B32,
021601 (2014).
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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

COLLABORATORS
Emmanuel Bender, MTL Research Affiliate
Jinwoo Park, MTL Visiting Scientist

GRADUATE STUDENTS
Christian Allinson, EECS and Sloan
Uttara Chakraborty, EECS

Farri Gaba, EECS and TPP
Zhenggqi Gao, EECS

Andrew Lai, EECS

Rachel Owens, EECS

Colin Poler, EECS and Sloan
Fan-Keng Sun, EECS

Andrew Tindall, EECS and Sloan
Peter Tran, EECS

Zhengxing Zhang, EECS

SUPPORT STAFF

Jami L. Mitchell, Administrative Assistant

SELECTED PUBLICATIONS

Z. Gao, X. Chen, Z. Zhang, U. Chakraborty, W. Bogaerts,
and D. S. Boning, “Automatic Synthesis of Light Process-
ing Functions for Programmable Photonics: Theory and
Realization,” Photonics Research,vol. 11, No. 4, pp. 643-658,
Optica, Apr. 2023.

Z.Gao, Z. Zhang, and D. S. Boning, “Few-Shot Bayesian
Performance Modeling for Silicon Photonic Devices under
Process Variation,” J. of Lightwave Technology, Apr. 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, vol. 31, no. 8, pp. 12912-12921, Apr. 2023.

Z.Gao, L. Wilding, A. Burazer, L. Daniel, and D. S. Boning,
“Achieving Small False Positive Rate for Automated Visual
Inspection via a Dual-Threshold Convolutional Neural
Network,” PDA Visual Inspection Forum, Baltimore, MD,
Apr.2023.

E. Bender, J. Bernstein, and D. S. Boning, “The Effects of
Process Variation Effects and BTI in Packaged FinFET
Devices," IEEE International Reliability Physics Symposium
(IRPS), Monterey, CA, Mar. 2023.

Z.Gao, Z. Zhang, and D. S. Boning, “Few-Shot Bayesian
Performance Modeling for Silicon Photonic Devices under
Process Variation,” J. of Lightwave Technology, doi: 10.1109/
JLT.2023.3271184, April 2023.
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Z.Zhang, M. Notaros, Z. Gao, U. Chakraborty, J. Notaros,
and D. S. Boning, “Impact of Spatial Variations on Splitter-
Tree-Based Integrated Optical Phased Arrays,” Optical
Fiber Communications Conference (OFC), paper W2A.35,
San Diego, CA, Mar. 2023.

J. Gu, Z. Gao, C. Feng, H. Zhu, R. Chen, D. S. Boning, and
D.Z.Pan, “NeurOLight: A Physics-Agnostic Neural Oper-
ator Enabling Parametric Photonic Device Simulation,”
Advances in Neural Information Processing Systems (Neu-
rIPS), New Orleans, LA, Nov.-Dec. 2022.

Z.Gao, Z. Zhang, and D. S. Boning, “Automatic Synthe-
sis of Broadband Silicon Photonic Devices via Bayesian
Optimization,” J. of Lightwave Technology, vol. 40, no. 24,
pp. 7879-7892, Dec. 2022.

Z. Gao, X. Chen, Z. Zhang, U. Chakraborty, W. Bogaerts,
and D. Boning, “Automatic Realization of Light Processing
Functions for Programmable Photonics,” IEEE Photonics
Conference (IPC), Vancouver, Canada, Nov. 2022.

E.Bender, J. B. Bernstein, and D. S. Boning, “Mitigation of
Thermal Stability Concernsin FInFET Devices,” Electronics,
vo.11,n0. 20, p. 3305, Oct. 2022.

Z.Gao, E-K. Sun, M. Yang, S. Ren, Z. Xiong, M. Engeler, A.
Burazer, L. Wildling, L. Daniel,and D. S. Boning, “Learning
from Multiple Annotator Noisy Labels via Sample-wise
Label Fusion,” 17th European Conference on Computer
Vision (ECCV), Tel Aviv, Israel, Oct. 2022.

Z.Liang, H.Wang,J. Cheng, Y. Ding,H.Ren, Z. Gao, Z. Hu, D.
S.Boning, X. Qian, S. Han, W. Jian, and Y. Shi, “Variational
Quantum Pulse Learning,” in 2022 IEEE International Con-
ference on Quantum Computing and Engineering (QCE),
Pp. 556-565, Broomfield, CO, Sept. 2022.

C.I.Lang,F-K.Sun,R. Veerasignam, J. Yamartino,and D.S.
Boning, “Understanding and Improving Virtual Metrology
Systems Using Bayesian Methods,” IEEE Trans. on Semicon-
ductor Manufacturing, vol. 35, no. 3, pp. 511-521, Aug. 2022.

C. I Lang, R. Sprenkle, E. Wilson, A. Samolov, and D. S.
Boning, “Intelligent Optimization of Dosing Uniformityin
Ion Implantation Systems,” IEEE Trans. on Semiconductor
Manufacturing, vol. 35, no. 3, pp. 580-584, Aug. 2022.
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Edward S. Boyden

Y. Eva Tan Professor in Neurotechnology at MIT
Co-Director, 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, and the
repair of its dysfunction.

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

RESEARCH SCIENTISTS AND STAFF

Adam Amsterdam, McGovern

Bobae An, McGovern

Giovanni Talei Franzesi, McGovern

Debarati Ghosh, McGovern Konstantinos Kagias,
McGovern

Youngmi Lee, McGovern

Kylie Leung, McGovern

Demian Park, McGovern

Brett Pryor, McGovern

Sara Tavana, McGovern

Doug Weston, McGovern

Aimei Yang, McGovern

Eunah Yu, McGovern

Chi Zhang, McGovern

Jian-Ping Zhao, McGovern

POSTDOCTORAL ASSOCIATES
Shahar Bracha, McGovern

Alexi Georges Choueiri, McGovern
Nava Shmoel David, McGovern
Jinyoung Kang, McGovern

Yangning Lu, McGovern

Yong Qian, McGovern

Sapna Sinha, McGovern

Panagiotis (Panos) Symvoulidis, McGovern
Hao Wang, McGovern

Guang Xu, McGovern

Gaojie Yang, McGovern

Quansan Yang, McGovern

GRADUATE STUDENTS

Nick Barry, MAS

Jeffrey Brown, EECS

Amauche Emenari, BCS

Kettner Griswold, MAS

Nathan Han, EECS

Jordan Harrod, HST

Helena Hu, BE

Brennan Jackson, HST

Daniel Leible, BCS

Yixi Liu, EECS

Victoria Long, EECS

Camille Mitchell, BCS

Mitchell Murdock, BCS

Cipriano Romero, EECS

Catherine Marin Della Santina, BE
Margaret Elizabeth Schroeder, BCS
Jiuhan Shi, BCS

Tay Won Shin, MAS
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Anubhav Sinha, HST
Michael Skuhersky, BCS
Corban Swain, BE

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

SELECTED PUBLICATIONS

C.Linghu, B. An, M. Shpokayte, O. T. Celiker, N. Shmoel,
R.Zhang, C. Zhang, D. Park, W. M. Park, S. Ramirez, and
E.S.Boyden, “Recording of Cellular Physiological Histo-
ries Along Optically Readable Self-Assembling Protein
Chains,” Nat Biotechnol. doi: 10.1038/541587-022-01586-7.
Jan. 2.2023. Online ahead of print.

D.Sarkar, J. Kang, A. T. Wassie, M. E. Schroeder, Z. Peng,
T.B. Tarr, A. H. Tang, E. D. Niederst, J. Z. Young, H. Su, D.
Park, P. Yin, L. H. Tsai, T. A. Blanpied, and E. S. Boyden,
“Revealing Nanostructures in Brain Tissue via Protein
Decrowding by Iterative Expansion Microscopy,” Nat
Biomed Eng.;6(9):1057-1073. doi: 10.1038/s41551-022-00912-3.
Epub: Aug. 29. 2022. PMID: 36038771. Sep. 2022.

C.C. Torres Caban, M. Yang, C. Lai, L. Yang, E. V. Subach,
B. O. Smith, K. D. Piatkevich, and E. S. Boyden, “Tuning
the Sensitivity of Genetically Encoded Fluorescent Potas-
sium Indicators through Structure-Guided and Genome
Mining Strategies,” ACS Sens.;7(5):1336-1346. doi: 10.1021/
acssensors.1c02201. Epub: Apr. 15, 2022. PMID: 35427452.
May 27, 2022.

R. Gao, C. J. Yu, L. Gao, K. D. Piatkevich, R. L. Neve, J.
B. Munro, S. Upadhyayula, and E. S. Boyden, “A Highly
Homogeneous Polymer Composed of Tetrahedron-like
Monomers for High-isotropy Expansion Microscopy,” Nat
Nanotechnol. 2021 Jun;16(6):698-707. doi: 10.1038/s41565-
021-00875-7. Epub 2021 Mar 29. PMID: 33782587.
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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, 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 ASSOCIATE
Donghyeon Han, RLE
Yeseul Jeon, RLE

GRADUATE STUDENTS

Aya Amer, EECS Maitreyi Ashok, EECS

Ruicong Chen, EECS (co-supervised with H. Lee)

Adam Gierlach, EECS (co-supervised with G. Traverso)

Alex Ji, EECS

Mingran Jia, EECS (co-supervised with R. Han)

Dimple Kochar, EECS

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

Kyungmi Lee, EECS

Mohith Harish Manohara, EECS

Saurav Maji, EECS

Rishabh Mittal, EECS (co-supervised with H-S. Lee)

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

Zoey Song, EECS

Saebyeok Shin, EECS

Miaorong Wang, EECS

Jongchan Woo, EECS (co-supervised with Rabia T.
Yazicigil)

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

Deniz Yildirim, EECS

VISITING SCHOLARS

Rabia Tugce Yazicigil, Boston University

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. Chandrakasan, D.
V. Bohérquez, and P. Anikeeva, “Multifunctional Micro-
electronic Fibers Enable Wireless Modulation of Gut and
Brain Neural Circuits,” Nature Biotechnology, Jun. 2023.

M. Wang, Y. Lin, Z. Zhang, J. Lin, S. Han, and A. P. Chan-
drakasan, “VideoTime3: A 40uJ/frame 38FPS Video Under-
standing Accelerator with Real-Time DiffFrame Temporal
Redundancy Reduction and Temporal Modeling,” IEEE
Solid-State Circuits Letts., Jun. 2023.
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J.Zhu, J.-H. Park, S. A. Vitale, W. Ge, G. S. Jung, J. Wang, M.
Mohamed, T.Zhang, M. Ashok, M. Xue, X. Zheng, Z. Wang,
J.Hansryd, A. P. Chandrakasan, J. Kong, and T. Palacios,
“Low-thermal-budget Synthesis of Monolayer Molybde-
num Disulfide for Silicon Back-end-of-line Integration on
a20omm Platform,” Nature Nanotechnology, Apr. 2023.

R. Chen, A. Chandrakasan, and H.-S. Lee, “Sniff-SAR: A
9.8fJ/c.-s12b Secure ADC with Detection-driven Protec-
tion against Power and EM Side-channel Attack,” IEEE
Custom Integrated Circuit Conference (CICC), Apr. 2023.

E. Lee, M. I. W. Khan, X. Chen, U. Banerjee, N. Monroe,
R. Yazicigil, R. Han, and A. Chandrakasan, “A 1.54mmz2
Wake-Up Receiver Based on THz Carrier Wave and Inte-
grated Cryptographic Authentication,” IEEE Custom
Integrated Circuit Conference (CICC), Apr. 2023.

H.Sun, S. Maji, A. P. Chandrakasan, and B. Marelli, “Inte-
grating Biopolymer Design with Physical Unclonable
Functions for Anticounterfeiting and Product Traceabil-
ity in Agriculture,” Science Advances, Mar. 2023.

R.Agrawal, L.de Castro, G. Yang, C. Juvekar, R. Yazicigil,
A.Chandrakasan, V. Vaikuntanathan, and A. Joshi, “FAB:
An FPGA-based Accelerator for Bootstrappable Fully
Homomorphic Encryption,” 29th IEEE International Sym-
posium on High-Performance Computer Architecture
(HPCA), Feb.2023.

M.R.Abdelhamid M.R., U.Ha, Utsav B, F. Adib,and A. P.
Chandrakasan, “Batteryless, Wireless, and Secure SoC
for Implantable Strain Sensing,” IEEE Open Journal of
the Solid-State Circuits Society, Dec. 2022.

S.Maji, U. Banerjee, S. H. Fuller,and A. P. Chandrakasan, ‘A
Threshold-Implementation-Based Neural-Network Accel-
erator Securing Model Parameters and Inputs Against
Power Side-Channel Attacks,” IEEE Journal of Solid-State
Circuits, Nov. 2022.

Q. Liu, M. Jimenez, M. E. Inda, A. Riaz, T. Zirtiloglu, A.
Chandrakasan, T. K. Lu, G. Traverso, P. Nadeau,and R. T.
Yazicigil, “A Threshold-based Bioluminescence Detector
with a CMOS-Integrated Photodiode Array in 65nm for
a Multi-Diagnostic Ingestible Capsule,” IEEE Journal of
Solid-State Circuits, Aug. 2022.
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Yufeng (Kevin) Chen
D. Reid (1941) and Barbara J. Weedon Career Development
Assistant Professor

Department of Electrical Engineering & Computer Science

Biomimetic robotics, insect-scale robotics, unsteady aerodynamics, soft artifi-
cial muscles, electroactive polymer actuators

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

POSTDOCTORAL ASSOCIATE
Steven Ceron (co-advised), EECS

GRADUATE STUDENTS

Suhan Kim, EECS

Zhijian Ren, EECS

Yi-Hsuan Hsiao, EECS

Quang Phuc N. Kieu (co-advised), EECS

SUPPORT STAFF

Catherine Bourgeois, 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 Robust
Dielectric Elastomer Actuatorsin Aerial Robots,” Science
Robotics. 8(76), eadf4278 (2023). (Cover article)

S.Kim, Y. Hsiao,Y.Chen, J. Mao,and Y. Chen, “FireFly: An
Insect-scale Aerial Robot Powered by Electroluminescent
Soft Artificial Muscles,” IEEE Robotics and Automation
Letters. 7(3), pp.6950-6957 (2022).

Z.Ren, S. Kim, X. Ji, W. Zhu, F. Niroui, J. Kong, and Y.
Chen, “High Lift Micro-Aerial-Robot Powered by Low
Voltage and Long Endurance Dielectric Elastomer Actu-
ators,” Advanced Materials, 2106757 (2022). (Cover article,
Rising Stars collection, Top downloaded article).

Y.Chen, S. Xu, Z. Ren, and P. Chirarattananon, “Collision
Resilient Insect-Scale Soft-Actuated Aerial Robots with
High Agility,” IEEE Transactions on Robotics, vol. 37, no.
5, pp. 1752-1764 (2021). (Best Paper Award).

Y. Chen, N. Doshi, and R. J. Wood, “Inverted and Inclined
Climbing Using Capillary Adhesion in a Quadrupedal
Insect-scale Robot,” IEEE Robotics and Automation Letters.
5(3), pp.4820-4827 (2020). (Best Paper Award).

Y.Chen, H. Zhao, J. Mao, P. Chirarattananon, E. H. Helbling,
N.-s. P. Hyun, R. D. Clarke, and R. J. Wood, “Controlled
Flight of a Microrobot Powered by Soft Artificial Muscles,”
Nature. 575(7782), 324-329 (2019).

Y. Chen, N. Doshi, N. Goldberg, H. Wang, and R. J. Wood,
“Controllable Water Surface to Underwater Transition
Through Electrowetting in a Hybrid Terrestrial-aquatic
Microrobot,” Nature Communications. 9(1), pp 2495 (2018).
(Top 50 physics articles in Nature Communications from
2018).
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Y.Chen, H. Wang, E. F. Helbling, N. T. Jafferis, R. Zufferey,
A.Ong, K. Ma, N.Gravish, P. Chirarattananon, M. Kovac,
and R. J. Wood, “A Biologically Inspired, Flapping-wing,
Hybrid Aerial-aquatic Microrobot,” Science Robotics. 2(11),
eaaon5619 (2017).

Y. Wang*, X. Yang*, Y. Chen* D. K. Wainwright, C. P. Kena-
ley, Z. Gong, Z. Liu, H. Liu, J. Guan, T. Wang, J. C. Weaver,
R. J. Wood, and L. Wen, “A Biorobotic Adhesive Disc for
Underwater Hitchhiking Inspired by the Remora Suck-
erfish,” Science Robotics. 2(10), eaan8072 (2017) (*equal
contribution).

Y. Chen, N. Gravish, A. L. Desbiens, R. Malka, and R. J.
Wood, “Experimental and Computational Studies of the
Aerodynamic Performance of a Flapping and Passively
Rotating Insect Wing," J. of Fluid Mechanics. 791, pp.1-33
(2016).

Y. Chen, E. E. Helbling, N. Gravish, K. Ma, and R. J. Wood,
“Hybrid Aerial and Aquatic Locomotion in an At-scale
Robotic Insect,” In IEEE/RSJ International Conference
on Intelligent Robots and Systems (IROS). 331-338 (2015).
(Best Student Paper).
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Riccardo Comin
Associate Professor

Department of Physics

Quantum solids, electronic systems with strong interactions, superconductors,
topological insulators. Single crystal synthesis of bulk and ultrathin materials.
Heterostructure and device fabrication. Investigation of electronic symmetry
breaking phenomena using advanced photon probes, including Angle-resolved
Photoemission, Resonant X-ray scattering and imaging, Raman scattering.

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

POSTDOCTORAL ASSOCIATES
Luca Nessi, Physics

Dongjin Oh, Physics

Joshua Sanchez, NSF MPS-Ascend Fellow
Yi Tseng, Physics

GRADUATE STUDENTS

Ahmet Kemal Demir, Physics

Min Gu Kang, Physics, Samsung Fellow
Jiaruo Li, Physics

Connor Occhialini, Physics

Qian Song, DMSE

UNDERGRADUATE STUDENT

Nicholas Gonzalez-Yepez, Chemistry

SUPPORT STAFF

Gerry Miller, Administrative Assistant

SELECTED PUBLICATIONS

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,
“Pressure Tuning of Minibands in MoS,/WSe, Hetero-
Structures Revealed by Moiré Phonons,” Nature Nano-
technology (2023).

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
Order Landscape and Competition with Superconduc-
tivity 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).
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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,and
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-
turesin the Strongly Correlated Oxide NdNiO,,” Nature
Communications 10, 4568 (2019).

M. Kang, J. Pelliciari, A. Frano, N. Breznay, E. Schierle,
E. Weschke, R. Sutarto, E. He, P. Shafer, E. Arenholz, M.
Chen, K. Zhang, A. Ruiz, Z. Hao, S. Lewin, J. Analytis,
Y. Krockenberger, H. Yamamoto, T. Das, and R. Comin,
“Evolution of Charge Order Topology Across a Magnetic
Phase Transition in Cuprate Superconductors,” Nature
Physics 15, 335 (2019).

Z.H.Zhu, J. Strempfer, R.R. Rao, C.A. Occhialini, J. Pelli-
ciari, Y. Choi, T. Kawaguchi, H. You, J.F. Mitchell, Y. Shao-
Horn, and R. Comin, “Anomalous Antiferromagnetismin
Metallic RuO, Determined by Resonant X-ray Scattering,’
Physical Review Letters 122, 017202 (2019).

L.Yet,M.Kangt, J. Liu, E. von Cube, C. R. Wicker, T. Suzuki,
C. Jozwiak, A. Bostwick, E. Rotenberg, D. C. Bell, L. Fu,
R. Comin, J. G. Checkelsky, “Massive Dirac Fermions in
a Ferromagnetic Kagome Metal,” Nature 555, 638 (2018).

tco-authors
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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, EECS
Murat Onen, EECS

GRADUATE STUDENTS
Taekyong Kim, EECS
Aviram Massuda, EECS
Yanjie Shao, EECS

Dingyu Shen, EECS

SUPPORT STAFF

Elizabeth Kubicki, Administrative Assistant

SELECTED PUBLICATIONS

M. Huang, M. Schwacke, M. Onen, J. A. del Alamo, J. Lj,
and B.Yildiz, “Electrochemical Ionic Synapses: Progress
and Perspectives,” Advanced Materials, 2205169, 2023.

M. Onen, J.Li,B.Yildiz,and J. A. del Alamo, “Dynamics of
PSG-Based Nanosecond Protonic Programmable Resis-
tors for Analog Deep Learning,” 2022 IEEE International
Electron Devices Meeting (IEDM 2022), San Francisco, CA,
Dec. 3-7,2022, pp. 38-41.

B.Yildiz, M. Huang, M. Onen, M. Schwacke, X. Yao, M. Fee,
J.Li, and J. del Alamo, “Electrochemical Ionic Synapses
for Analog Deep Learning and Beyond,” Keynote talk at
s5th International Conference on Memristive Materials,
Devices & Systems (MEMRISYS 2022), Cambridge, MA,
Nov. 30 - Dec. 2, 2022.

J. A.del Alamo, M. Onen, J. Li, and B. Yildiz, “PSG-Based
Nanosecond Protonic Programmable Resistors for Analog
Deep Learning,” Keynote talk at 5th International Confer-
ence on Memristive Materials, Devices & Systems (MEM-
RISYS 2022), Cambridge, MA, Nov. 30 — Dec. 2, 2022.

MIT Microelectronics Group, “Reasserting US Leadership
in Microelectronics: The Role of Universities,” The Bridge,
Vol. 52, Issue 4, Winter 2022.

M. Onen, N. Emond, B. Wang, D. Zhang, E. Ross, J. Li, B.
Yildiz, and J. A. del Alamo, “Nanosecond Protonic Pro-
grammable Resistors under Extreme Electric Field,” Sci-
ence, Vol. 377, pp. 539-543, Jul. 29, 2022.

T.Kim, J. A. del Alamo, and D. A. Antoniadis, “Switching
Dynamics in Metal-Ferroelectric HfZrO,-Metal Struc-
tures,” IEEE Transactions on Electron Devices, Vol. 69,
No. 7, pp. 4016-4021, Jul. 2022.
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A.Vardi, M. Tordjman, R. Kalish,and J. A. del Alamo, “WO,
Passivation of Access Regions in Diamond MOSFETSs,’
IEEE Transactions on Electron Devices, Vol. 69, No. 6, pp.
3334-3340, Jun. 2022.

Y.Shaoand J. A. del Alamo, “Sub-10 nm Diameter Vertical
Nanowire p-Type GaSb/InAsSb Tunnel FETs," IEEE Elec-
tron Device Letts., Vol. 43, No. 6, pp. 846-849, Jun. 2022.

E.S.Lee,J.Joh,D.S.Lee,and J. A.del Alamo, “Gate-geom-
etry Dependence of Dynamic Vt in p-GaN gate HEMTs,”
2022 International Symposium on Power Semiconductor
Devices and ICs (ISPSD 2022), Vancouver, Canada, May
22-26,2022, pp. 201-204.

M. Onen, T. Gokmen, T. K. Todorov, T. Nowicki, J. A. del
Alamo, J. Rozen, W. Haensch, and S. Kim, “Neural Net-
work Training with Asymmetric Crosspoint Elements,”
Frontiers in Artificial Intelligence, Vol. 5, Article 891624,
May 9, 2022.

Y. Shao, M. Pala, D. Esseni, and J. A. del Alamo, “Scaling
of GaSb/InAs Vertical Nanowire Esaki Diodes Down
to Sub-10 nm Diameter,” IEEE Transactions on Electron
Devices, Vol. 69, No. 4, pp. 2188-2196, Apr. 2022.

E.S.Lee, J. Joh, D.S. Lee, and J. A. del Alamo, “Impact of
Gate Offset on PBTI of p-GaN Gate HEMTs,” 2022 IEEE
International Reliability Physics Symposium (IRPS 2022),
Dallas, TX, Mar. 27-31, 2022, pp. P21-1-P21-6.

E.S.Lee,J.Joh,D.S.Lee,and J. A. del Alamo, “Gate-Geom-
etry Dependence of Electrical Characteristics of p-GaN
Gate HEMTs,” Applied Physics Letts., Vol. 120, 082104,
Feb. 23, 2022.

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

GRADUATE STUDENTS

Adina Bechhofer, EECS (co-advisors Donnie Keathley;,
Karl Berggren)

Mercer Borris, EECS and LGO

Jackie Chen, EECS and LGO

Matteo Furlan, Politecnico di Milano (co-advisors
Vladimir Bulovic, Jeff Lang)

Zhengqi Gao, EECS (co-advisor Duane Boning)

Lauren Heintz, EECS and LGO

Ching-Yun (Irene) Ko, EECS

Martin Ma, Harvard

Andrew Mighty, EECS and LGO

Jeet Mohapatra, EECS (co-advisor Tommi Jaakkola)

Jose E. C. Serralles, EECS

Wang Zhang, MechE

UNDERGRADUATE STUDENTS
Angelos Assos, EECS
Anthony Baez, EECS

Leif Clark, EECS (co-advisor Jeff Lang)

Pawan Goyal, EECS SuperUROP

Zachary Gromko, EECS (Cadence co-supervisor
Shirin Farrahi)

Thomas Ngo, EECS

William Nolan, EECS (co-advisor Jeff Lang)

Ishan Pakuwal, EECS

SUPPORT STAFF

Chadwick Collins, Administrative Assistant

SELECTED PUBLICATIONS

C.-Y. Ko, P-Y. Chen, J. Mohapatra, P. Das, and L. Daniel,
“SynBench: Task-Agnostic Benchmarking of Pretrained
Representations using Synthetic Data,” in NeurIPS 2022
Workshop on Synthetic Data for Empowering ML Research,
Dec. 2022, New Orleans, USA.

H. Palahalli, P. Maffezzoni, L. Daniel, and G. Gruosso,
“Statistical Analysis of PV Penetration Impact on Res-
idential Distribution Grids,” Sustainable Energy, Grids
and Networks 32,100949, Nov. 2022.
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D. Gasperini, F. Costa, L. Daniel, G. Manara, S. Genovesi,
“Matching Layer Design for Far-Field and Near-Field
Penetration Into a Multilayered Lossy Media [Bioelectro-
magnetics],” IEEE Antennas and Propagation Magazine,
Vol.64, Issue: 5, p. 86 - 96, Oct. 2022.

Z.Gao, F-K. Sun, M. Yang, S. Ren, Z. Xiong, M.Engeler, A.
Burazer, L. Wildling, L. Daniel,and D. S. Boning, “Learning
from Multiple Annotator Noisy Labels via Sample-Wise
Label Fusion,” 17th European Conference on Computer
Vision (ECCV2022), vol 24, p. 407-422, Tel Aviv, Oct. 2022.

X.Yu,J.E.C. Serrallés, I.I. Giannakopoulos, Z. Liu, L.Dan-
iel,R. Lattanzi,and Z. Zhang, “MR-Based Electrical Prop-
erty Reconstruction Using Physics-Informed Neural
Networks,” in QMR workshop on MR Phase, Magnetic
Susceptibility and Electrical Properties Mapping, Oct.2022.

J. E. C. Serrallés, I. I. Giannakopoulos, L. Daniel, and R.
Lattanzi, “Replacing the Coil Model with a Numerical
Electromagnetic Basis in Global Maxwell Tomography:
Preliminary Experimental Results,” QMR Lucca: The 2022
Joint Workshop on MR Phase, Magnetic Susceptibility
and Electrical Properties Mapping, Oct.2022, Lucca, Italy.

D. Gasperini, F. Costa, L. Daniel, G. Manara, and S.
Genovesi, “Analytical Approach for Metasurface Match-
ing Layer Design for Electric Field Maximization in Bio-
logical Tissues,” 2022 Sixteenth International Congress on
Artificial Materials for Novel Wave Phenomena (Metama-
terials), Sep. 2022.

P. Vorobev, S. Chevalier, K. Cavanagh, K. Turitsyn, F.
Ibanez, and L. Daniel, “Network Topology Invariant Sta-
bility Certificates for DC Microgrids with Arbitrary Load
Dynamics,” 2022 IEEE Power & Energy Society General
Meeting (PESGM), 1-1, Jul. 2022.

W. Zhang, L. M. Nguyen, S. Das, A. Megretski, L. Daniel,
and T.-W. Weng, “Fast Convergence for Unstable Rein-
forcement Learning Problems by Logarithmic Mapping.
Decision Awareness in Reinforcement Learning Work-
shop (DARL),” at the International Conference on Machine
Learning (ICML), Jul. 2022.

M. Turchetti, Y. Yang, M. Bionta, A. Nardji, L. Daniel, K. K.
Berggren,and P. D. Keathley, “Electron Emission Regimes
of Planar Nano Vacuum Emitters,” IEEE Transactions on
Electron Devices, Jul. 2022.
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Dirk R. Englund

Associate 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
Ryan Hamerly, RLE

Avinash Kumar, RLE
Matthew E. Trusheim, ISN
Franco Wong, RLE

ENGINEERS

Charles Hsu, RLE

Adyant Kamdar, Software Engineer
Anders Khaykin, RLE

POSTDOCTORAL ASSOCIATES
Jawaher Almutlag, RLE

Ethan Arnault, RLE

Ian Berkman

Hyeongrak Choi, RLE

Mohamed ElKabbash, RLE

Lingling Fan, RLE

Qiushi Gu, RLE

Artur Hermans

Reggie Wilcox

UNDERGRADUATE STUDENTS
Anthony L. Acevedo, EECS

Vaishnavi L. Addala, EECS

Annabel O. Adeyeri, EECS

Berkin Binbas
Eric Q. Bui, EE
Kevin Z. Chen,

, Physics
CS
g, Physics

Torque Dandachi

Gage O. Lankford, Physics
Kenneth A. Muhammad, EECS
Jason T. Necaise

Quynh T. Nguyen

Lydia J. Patter

son, EECS

Janet Y. Qian, EECS
Pedro Sales Rodriguez

Hank P. Stenn
Max J. Tao, Ph

es, EECS
ysics

Hasan Zeki Yildiz, EECS

Yong Hu, RLE Mikaeel M. Yunus

Bevin Huang, RLE

Chao Li, RLE SUPPORT STAFF

Chao Luan, RLE Janice Balzer, Administrative Assistant
Mahdi Mazaheri

Adrian Menssen, RLE

SELECTED PUBLICATIONS

Camille Papon, RLE

Valeria Saggio, RLE

Kfir Sulimany

Sivan Trajtenberg-Mills, RLE
Sri Krishna Vadlamani, RLE

H. Choi, M. G. Davis, A. G. Ifiesta, D. R. Englund, “Scal-
able Quantum Networks: Congestion-Free Hierarchical
Entanglement Routing with Error Correction,” ArXiv:
45092, Jun. 15,2023.

Bo-Han Wu H. Larocque, M. A. Buyukkaya, C. Errando-Herranz, S.
Harper, J. Carolan, C.-M. Lee, C. J. K. Richardson, G. L.
GRADUATE STUDENTS Leake, D. J. Coleman, M. L. Fanto, E. Waks, and D. Englund,

Dowon Baek, EECS

Saumil Bandyopadhyay, RLE
Liane Bernstein, EECS
Cole Brabec, EECS

Kevin Chen, EECS

Ian Christen, EECS

Marc Davis, EECS

Ronald Davis

Yugin (Sophia) Duan, EECS
Yin Min Goh, EECS

Isaac B. Harris, EECS

Hugo Larocque, EECS
Linsen Li

Thomas Propson, EECS
Hamza Raniwala, EECS
Hanfeng Wang, EECS

“Tunable Quantum Emitters on Large-scale Foundry
Silicon Photonics,” ArXiv: 45087, Jun. 14,2023.

M. Dong, J. M. Boyle, K. J. Palm, M. Zimmermann,

A. Witte, A. J. Leenheer, D. Dominguez, G. Gilbert,

M. Eichenfield, and D. Englund, “Synchronous
Micromechanically Resonant Programmable Photonic
Circuits,” ArXiv: 45083, Jun. 06, 2023.
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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

RESEARCH ENGINEERS

Chin Ren Goh, SMART Centre, Singapore
Nicholas Ng, SMART Centre, Singapore
Kaiyun Quek, SMART Centre, Singapore
Nicholas Tan, SMART Centre, Singapore

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

Do Hyun Kim, RLE

Yaoping Liu, SMART Centre, Singapore
Daniel Roxby, SMART Centre, Singapore
Yanmeng Yang, SMART Centre, Singapore

GRADUATE STUDENTS

Alexander Bevacqua, BE

Hans Gaensbauer, EECS

Yejin Park, EECS

Zhumei Sun, ME

Jerome Tan, Singapore SMART Centre / NTU,
Singapore

Eric Wynne, EECS

SUPPORT STAFF

Arlene Wint, Administrative Assistant

SELECTED PUBLICATIONS

S.S.Thamarath, C. A. Tee, S. H. Neo, D. Yang, R. Othman,
L.A.Boyer, and J. Han, “Rapid and Live-cell Detection of
Senescence in Mesenchymal Stem Cells by Micro Mag-
netic Resonance Relaxometry,” Stem Cells Translational
Medicine, https://doi.org/10.1093/stcltm/szado14 (2023).

N.B.Tay, H.Y.Gan, F. B.de Sousa, L. Shen, D. F. Nébrega,
C. Peng, L. Kilpatrick-Liverman, W. Wang, S. Lavender,
S. Pilch, and J. Han, “Improved Mineralization of Dental
Enamel by Electrokinetic Delivery of F- and Ca?* Ions,”
Scientific Reports, 13, 516 (2023).

H. J. Kwon, S. Ban, S. J. Lee, E. B. de Sousa, and J.
Han, “Enhancing Electrokinetic Transport on the
Enamel Surface of Tooth using Multiscale-Pore Mem-
branes,” Advanced Materials Interfaces, DOI:10.1002/
admi.202201284 (2022).
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Y. Chen, Q. Zhan, J. Zhang, W. Wang, B. L. Khoo, Z. Liu, S.
Wei, J. Niu, J. Xu, C.-C. Yu, X. Hy, Y. Liu, J. Han, S. Liu, and
L. Liu, “Accurate Prediction of Drug-induced Heteroge-
neous Response of Red Cellin Vivo Using a Gravity-driven
Flow Cytometry Based on a Microfluidic Chip,” Analytica
Chimica Acta, 1221, 340151 (2022).

M. T. Flavin, C. A. Lissandrello, and J. Han, “Real-time,
Dynamic Monitoring of Selectively Driven Ion-concen-
tration Polarization,” Electrochimica Acta,10.1016/j.elec-
tacta.2022.140770, (2022).

M. T. Flavin, M. A. Paul, A. S. Lim, C. A. Lissandrello, R.
Ajemian, S. J. Lin, and J. Han, “Electrochemical Modula-
tion Enhances the Selectivity of Peripheral Neurostim-
ulation in Vivo,” Proceedings of the National Academy of
Sciences, 119(23), €2117764119 (2022).
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Ruonan Han

Director of Center for Integrated Circuits and Systems

Associate Professor of Electrical Engineering & Computer Science
Officer of the Electrical Engineering & Computer Science
Undergraduate Laboratory

Department of Electrical Engineering & Computer Science

Integrated circuits and systems operating from RF to THz frequencies for
sensing and communication applications. Electromagnetism, Chip-scale
wave-matter interactions for miniature spectroscopy and frequency metrology.

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

GRADUATE STUDENTS

Cole Brabec (Co-supervised with Dirk Englund), EECS

Xibi Chen, EECS

Mingran Jia (Co-supervised with Anantha
Chandrakasan), EECS

Eunseok Lee (Co-supervised with Anantha
Chandrakasan), EECS

Jinchen Wang, EECS

SUPPORT STAFF

Kathleen Brody, Administrative Assistant
Elizabeth Kubicki, Administrative Assistant

SELECTED PUBLICATIONS

M. ElKabbash,I. Harris, S. Trajtenberg-Mills, S. Bandyop-
adhyay, X. Chen, M. Ibrahim, R. Han, and D. Englund,
“Zero-change CMOS Nanophotonics: Converting Foundry
CMOS Chips to Plasmonic Electro-optic Modulators,”
Conf. on Lasers and Electro-Optics (CLEO), San Jose, CA,
May 2023.

E. Lee, M. I. W. Khan, X. Chen, U. Banerjee, N. Monroe,
R. Yazicigil, R. Han, and A. Chandrakasan, “A 1.54mm?
Wake-Up Receiver Based on THz Carrier Wave and Inte-
grated Cryptographic Authentication,” IEEE Custom
Integrated Circuit Conf. (CICC), San Antonio, TX, Apr.2023.

K.K.O, W.Choi, and R. Han, “Perspective on Active Sub-
millimeter Electromagnetic Wave Imaging Using CMOS
Integrated Circuits Technologies,” J. of Applied Physics,
vol. 133, no. 15, Apr. 2023.

J.Wang, M. I.Ibrahim, I. B. Harris, N. M. Monroe, M. 1. W.
Khan, X.Yi, D.R. Englund, and R. Han, “THz Cryo-CMOS
Backscatter Transceiver: A Contactless 4 Kelvin-300
Kelvin Data Interface,” IEEE Intl. Solid-State Circuit Conf.
(ISSCC), San Francisco, CA, Feb. 2023.

X. Chen, X. Yi, M. Khan, X. Li, W. Chen, J. Zhu, Y. Yang,
K. Kolodziej, N. Monroe, and R. Han, “A 140-GHz FMCW
TX/RX-Antenna-Sharing Transceiver with Low-Inher-
ent-Loss Duplexing and Adaptive Self-Interference Can-
cellation,” IEEE Journal of Solid-State Circuits (JSSC), vol.
57,n0. 12, Dec. 2022.

X.Li,W.Chen,H.Wuy,S.Li, X.Yi,R. Han and Z. Feng, “A110-
to-130 GHz SiGe BiCMOS Doherty Power Amplifier with
A Slotline-Based Power Combiner,” IEEE J. of Solid-State
Circuits (JSSC), vol. 57, no. 12, Dec. 2022.
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J. Woo, M. Khan, M. Ibrahim, R. Han, A. Chandrakasan,
and R. Yazicigil, “Physical-Layer Security for THz Com-
munications via Orbital Angular Momentum Waves,”
2022 IEEE International Workshop on Signal Processing
Systems (SiPS), Rennes, France, Nov. 2022.

A.Yen, M. Kim, L. Yi, H. Javadi, and R. Han, “Integrable
Timing on Silicon Wafer Supporting CubeSats-Based
Communications, Navigation and Radio Science,” AIAA
Accelerating Space Commerce, Exploration, and New
Discovery (ASCEND), Las Vegas, NV, Oct. 2022.

M.I.W. Khan, E. Lee, N. Monroe, A. Chandrakasan, and
R. Han, “A Dual-Antenna, 263GHz Energy Harvester
in CMOS for Ultra-Miniaturized Platforms with 13.6%
RF-to-DC Conversion Efficiency at -8dBm Input Power,’
IEEE Radio-Frequency Integrated Circuit Symposium
(RFIC), Denver, CO, Jun. 2022.

M. Kim, C. Wang, L. Yi, H. Lee, and R. Han, “A Sub-THz
CMOS Molecular Clock with 20 ppt Stability at 10,000
s Based on A Dual-Loop Spectroscopic Detection and
Digital Frequency Error Integration,” IEEE Radio-Fre-
quency Integrated Circuit Symposium (RFIC), Denver,
CO, Jun. 2022.

Q.Yu, G.Kim, J. Garrett, D. Thomson, G. Dogiamis, N. M.
Monroe,R.Han, Y. Ma, J. Waldemer, Y. S. Nam, G. Beltran,
V. Neeli, S. Ravikumar, S. Rami, C. Pelto,and E. Karl, “Low-
Loss On-Chip Passive Circuits Using C4 Layer for RF,
mmWave and sub-THz Applications,” IEEE International
Microwave Symposium (IMS), Denver, CO, Jun. 2022.

M. 1. W. Khan, J. Woo, X. Yi, M. L. Ibrahim, R. T. Yazicigil,
A.P.Chandrakasan, and R. Han, “A 0.31-THz Orbital-An-
gular-Momentum (OAM) Wave Transceiver in CMOS
With Bits-to-OAM Mode Mapping,” IEEE J. of Solid-State
Circuits, vol. 57, no. 5, pp. 1344-1357, May 2022.

L.Li,L.de Santis, I. Harris, K. Chen, Y. Song, I. Christen, M.
Trusheim, C. Herranz, R. Han, and D. Englund, “Scalable
Quantum Information Processing Architecture Using A
Programmable Array of Spin-Photon Interfaces,” Conf. on
Lasers and Electro-Optics (CLEO), San Jose, CA, May 2022.
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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-Ming Chen, EECS
Wei-Chen Wang, EECS

GRADUATE STUDENTS
Han Cai, EECS

Qiyao (Catherine) Liang, EECS
Ji Lin, EECS

Yujun Lin, EECS

Zhijian Liu, EECS

Haotian Tang, EECS

Hanrui Wang, EECS
Guangxuan Xiao, EECS
Zhekai Zhang, EECS

Ligeng Zhu, EECS

UNDERGRADUATE STUDENTS
Emelie Eldracher, EECS
Kevin Shao, EECS

SUPPORT STAFF

Jami L. Mitchell, Administrative Assistant

SELECTED PUBLICATIONS

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-Resolution Vision Transformer,” Computer Vision
and Pattern Recognition Conference (CVPR), 2023.

Z.Liu* H.Tang* A.Amini, X. Yang, H. Mao, D. L. Rus,and
S.Han, “BEVFusion: Multi-Task Multi-Sensor Fusion with
Unified Bird's-Eye View Representation,” International
Conference on Robotics and Automation (ICRA), 2023.

J. Lin* L. Zhu*, W. Chen, W. Wang, C. Gan, and S. Han,

“On-Device Training Under 256KB Memory,” Neural Infor-
mation Processing System (NeurIPS), 2022.
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M. Lj, J. Lin, C. Meng, S. Ermon, S. Han, and J. Zhu, “Effi-
cient Spatially Sparse Inference For Conditional Gans
And Diffusion Models,” Neural Information Processing
System (NeurIPS), 2022.

Y. Wang, M. Li, H. Cai, W. Chen, and S. Han, “LitePose: Effi-
cient Architecture Design for 2D Human Pose Estimation,”
Computer Vision and Pattern Recognition Conference
(CVPR), 2022.

H. Caj, J. Lin, Y. Lin, Z. Liu, H. Tang, H. Wang, L. Zhu,
and S. Han, “Enable Deep Learning on Mobile Devices:
Methods, Systems, and Applications,” Transactions on
Design Automation of Electronic Systems (TODAES),2022.

H.Cai,C.Gan,J.Lin,and S. Han, “Network Augmentation
for Tiny Deep Learning,” International Conference on
Learning Representations (ICLR), 2022.

H. Tang, Z. Liu, X. Li, Y. Lin, and S. Han, “TorchSparse:
Efficient Point Cloud Inference Engine,” Conference on
Machine Learning and Systems (MLSys), 2022.

H. Wang, Y. Ding, J. Gu, Z. Li, Y. Lin, D. Pan, F. Chong,
and S. Han, “QuantumNAS: Noise-Adaptive Search for
Robust Quantum Circuits,” International Symposium on
High-Performance Computer Architecture (HPCA) 2022

H.Wang,Z.Li,J.Gu, Y. Ding, D.Z. Pan,and S. Han, “QOC:
Quantum On-Chip Training with Parameter Shift and
Gradient Pruning,” Design Automation Conference (DAC),
2022.

H.Wang, J. Gu, Y. Ding, Z. Li, E. T. Chong, D. Z. Pan, and
S.Han, “QuantumNAT: Quantum Noise-Aware Training
with Noise Injection, Quantization and Normalization,”
Design Automation Conference (DAC), 2022.
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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. Communi-
cations 12,1225 (2021).

M. Shalaginov, S. An, F. Yang, P. Su, D. Lyzwa, A. Agar-
wal, H. Zhang, J. Hu, and T. Gu, “Single-Element Diffrac-
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 Transparent
Optical Phase Change Materials for High-Performance
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. Hy, “High-performance and Scalable On-chip
Digital Fourier Transform Spectroscopy,” Nat. Commu-
nications 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 Hu
Professor

Department of Electrical Engineering & Computer Science

Physics and applications of millimeter-wave, terahertz, and infrared devices.

Rm. 36-465 | 617-253-1573 | ghu @ mit . edu

COLLABORATORS

Jianrong Gao, Delft University

Kevin Lascola, Thorlabs

John L. Reno, Sandia National Lab.

Zbig Wasilewski, University of Waterloo
Gerard Wysocki, Princeton University

POSTDOCTORAL ASSOCIATES
Ali Khalatpour, RLE

GRADUATE STUDENTS
Andrew Paulsen, EECS
Tianyi Zeng, EECS

SUPPORT STAFF

Shayne Fernandes, Administrative Assistant

SELECTED PUBLICATIONS

A.Khalatpour, A. Paulsen, S. J. Addamane, C. Deimert, J. L.
Reno, Z. Wasilewski, and Q. Hu, “A Tunable Unidirectional
Source for GUSTO'’s Local Oscillator at 4.74 THz,” IEEE
Transactions on Terahertz Science and Technology,12,
144 (2022).

C. Walker, et al., “GUSTO Payload Design and Perfor-
mance,” SPIE Astronomical Telescopes and Instrumen-
tation Conference, Montreal, Canada, Jul. 17-22 (2022).

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
Varun Kamboj, DMSE

Zhenjing Liu, MRL

Ida Sadeghi, MRL

GRADUATE STUDENTS
Tao Cai, DMSE

Jessica Dong, DMSE

Jiahao Dong, DMSE

Jack Van Sambeek, DMSE
Kevin Ye, DMSE

SELECTED PUBLICATIONS

I.Sadeghi, J. Van Sambeek, T. Simonian, K. Ye, V. Nicolosi,
J. M. LeBeau, and R. Jaramillo, “A New Semiconducting
Perovskite Alloy System Made Possible by Gas-Source
Molecular Beam Epitaxy,” Adv. Funct. Mater. (2023), DOI
10.1002/adfm.202304575

S.S.Joetal, “Growth Kinetics and Atomistic Mechanisms
of Native Oxidation of ZrS,Se, , and MoS, Crystals,” Nano
Lett. 20, 8592 (2020).

L.Yang, R. Jaramillo, R. K. Kalia, A. Nakano, and P. Vash-
ishta, “Pressure-Controlled Layer-by-Layer to Continuous
Oxidation of ZrS,(0oo1) Surface,” ACS Nano 17, 7576-7583
(2023).

K. Reidy, W. Mortelmans, S. S. Jo, A. Penn, B. Wang, A.
Foucher, F. M. Ross, and R. Jaramillo, “Kinetic Control for
Planar Oxidation of MoS,,” Nano Lett. 23,5894—5901 (2023).

J.Dong,Y.Li,Y.Zhou, A. Schwartzman, H. Xu, B. Azhar, J.
Bennett, J. Li, and R. Jaramillo, “Giant and Controllable
Photoplasticity and Photoelasticity in Compound Semi-
conductors,” Phys. Rev. Lett. 129, 065501 (2022).

138 Faculty Profiles

MICROSYSTEMS ANNUAL RESEARCH REPORT 2023



Pablo Jarillo-Herrero
Professor

Department of Physics

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

Yonglong Xie, Physics

Kenji Yasuda, Physics

GRADUATE STUDENTS
Jeong Min Park, Physics
Skandaprasad Rao, Physics
Shuwen Sun, Physics

Xirui Wang, Physics
Xueqgiao Wang, DMSE
Ligiao Xia, Physics

Zhiren Zheng, Physics

UNDERGRADUATE STUDENTS
Antti Eero Asikainen, Physics
Alex He, Economics

SUPPORT STAFF
Andrew Birkel, Lab Manager
Gerry Miller, Administrative Assistant

SELECTED PUBLICATIONS

Q. Ma*, S.-Y. Xu*, C.-K. Chan, C.-L. Zhang, G. Chang, Y.
Lin, T. Palacios, H. Lin, S. Jia, P. A. Lee, P. Jarillo-Herrero,
and N. Gedik, “Direct Optical Detection of Weyl Fermion
Chirality in a Topological Semimetal,” Nature Physics,
[in press], 2017.

B. Huang®, G. Clark*, E. Navarro-Moratalla*, D. Klein, R.
Cheng, K. Seyler, D. Zhong, E. Schmidgall, M. McGuire,
D. Cobden, W. Yao, D. Xiao, P. Jarillo-Herrero, and X. Xu,
“Layer-Dependent Ferromagnetism in a Van Der Waals
Crystal Down to the Monolayer Limit,” Nature, [in press],
arXiv:1703.05892, 2017.

L.Bretheau*, J.I-J. Wang*, R. Pisoni, K. Watanabe, T. Tani-
guchi, and P. Jarillo-Herrero, “Tunneling Spectroscopy of
Andreev States in Graphene,” Nature Physics, [in press],
arXiv:1703.10655, 2017.

V. Fatemi, Q. D. Gibson, K. Watanabe, T. Taniguchi, R. J.
Cava, and P. Jarillo-Herrero, “Magnetoresistance and
Quantum Oscillations of an Electrostatically Tuned Semi-
metal-to-Metal Transition in Ultrathin WTe2,” Phys. Rev.
B, 95, 041410(R), 2017.
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J.D.Sanchez-Yamagishi* J.Y. Luo* A.E.Young, B. Hunt, K.
Watanabe, T. Taniguchi, R. C. Ashoori, P. Jarillo-Herrero,
“Helical Edge States and Fractional Quantum Hall Effect
in a Graphene Electron-Hole Bilayer,” Nature Nanotech-
nology, 12,118, 2017.

Y.Cao, J. Y. Luo, V. Fatemi, S. Fang, J. D. Sanchez-Yamagi-
shi, K. Watanabe, T. Taniguchi, E. Kaxiras, and P. Jaril-
lo-Herrero, “Superlattice-Induced Insulating States and
Valley-Protected Orbits in Twisted Bilayer Graphene,”
Phys. Rev. Lett.,117,116804, 2016.

L. C. Campos, T. Taychatanapat, M. Serbyn, K. Surakit-
bovorn, K. Watanabe, T. Taniguchi, D. A. Abanin, and P.
Jarillo-Herrero, “Landau Level Splittings, Phase Transi-
tions and Nonuniform Charge Distribution in Trilayer
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magishi, K. Watanabe, T. Taniguchi, P. Jarillo-Herrero,
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Watanabe, A. W. Cummings, T. Taniguchi, V. Pruneri, S.
Roche, P. Jarillo-Herrero, J. Hone, R. Hillenbrand, E.H.L.
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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 Mechanical Engineering

GRADUATE STUDENTS
Tonghang Han, Physics
Dasol Kim, Physics

Junseok Seo, Physics
Jixiang Yang, Physics

UNDERGRADUATE STUDENT

Yuxuan Yao, Physics

SUPPORT STAFF

Gerry Miller, Administrative Assistant

SELECTED PUBLICATIONS

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 Pentalayer Graphene,’
Nature, in press (2023).

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,” Nature Nanotechnology, in press
(2023).

J.Yang, G. Chen, T. Han, Q. Zhang, Y.-H. Zhang, L. Jiang,
and B. Lyu, et al, “Spectroscopy Signatures of Electron
Correlations in a Trilayer Graphene/hBN Moiré Super-
lattice,” Science 375, no. 6586 (2022): 1295-1299.

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 (2022): eabj1076.

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.
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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,
and C. Germany et al., “Nanoscale Control of Rewriteable
Doping Patterns in Pristine Graphene/boron Nitride
Heterostructuresm,” Nano Letts. 16, no. 3 (2016): 1620-1625.

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

L. Ju, Z. Shi, N. Nair, Y. Ly, C. Jin, J. Velasco Jr., and C.
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 (2015): 1-6.

L. Ju, J. Velasco Jr., E. Huang, S. Kahn, C. Nosiglia, H.-Z.
Tsai, and W. Yang, et al., “Photoinduced Doping in Het-
erostructures of Graphene and Boron Nitride,” Nature
Nanotechnology 9, no. 5 (2014): 348.

Z. Shi, C. Jin, W. Yang, L. Ju, J. Horng, X. Ly, and H. A.
Bechtel, et al., “Gate-dependent Pseudospin Mixing in
Graphene/boron Nitride Moiré Superlattices,” Nature
Physics 10, no. 10 (2014): 743-747.

J.Lee,W.Bao, L. Ju,P.J.Schuck, F. Wang,and A. Weber-Bar-
gioni, “Switching Individual Quantum Dot Emission
Through Electrically Controlling Resonant Energy Trans-
fer to Graphene,” Nano Letts. 14, no. 12 (2014): 7115-7119.

S.-E. Shi, T.-T. Tang, B. Zeng, L. Ju, Q. Zhou, A. Zettl, and
F. Wang, “Controlling Graphene Ultrafast Hot Carrier
Response From Metal-like to Semiconductor-like by Elec-
trostatic Gating,” Nano Letts. 14, no. 3 (2014): 1578-1582.
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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.
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Hyunseok Kim, MechE
Jae Hwan Kim, MechE
Jekyung Kim, MechE
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Junmin Suh, RLE
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Yunpeng Liu, MechE
Kuangye Lu, MechE
Xinyuan Zhang, DMSE
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SELECTED PUBLICATIONS

H.Kim,Y.Liu, K. Lu,C.S.Chang, D. Sung, M. Ak], K. Qiao,
K.S.Kim, B. L. Park, M. Zhu, J. M. Suh, J. Kim, J. Jeong, Y.
Baek, Y. J. Ji, S. Kang, S. Lee, N. M. Han, C. Kim, C. Choi,
X. Zhang, H. K. Choi, Y. Zhang, H. Wang, L. Kong, N. N.
Afeefah,M.N.M. Ansari, J. Park, K. Lee, G. Y. Yeom, S. Kim,
J.Hwang, J. Kong, S. H. Bae, Y. Shi, S. Hong, W. Kong, and
J. Kim, “High-throughput Manufacturing of Epitaxial
Membranes From a Single Wafer by 2D Materials-based
Layer Transfer Process,” Nature Nanotechnology, Vol.
18, 464470 (2023).

J. Shin, H. Kim, S. Sundaram, J. Jeong, B. I. Park, C. S.
Chang, J.Choi, T.Kim, M. Saravanapavanantham, K. Lu,
S.Kim, J. M. Suh, K. S. Kim, M. K. Song, Y. Liy, K. Qiao, J.
H.Kim, Y.Kim, J. H. Kang, J. Kim, D. Lee, J. Lee, J. S. Kim,
H.E.Lee, H.Yeon, H.S.Kum, S. H. Bae, V. Bulovic, K. J. Yu,
K. Lee, K. Chung, Y. J. Hong, A. Ougazzaden, and J. Kim,
“Vertical Full-colour Micro-LEDs via 2D Materials-based
Layer Transfer,” Nature, Vol. 614, 81-87 (2023).

K.S.Kim,D.Lee,C.S.Chang,S. Seo, Y. Hu, S. Cha, H.Kim,
J. Shin, J. H. Lee, S. Lee, J. S. Kim, K. H. Kim, J. M. Suh,
Y. Meng, B. L. Park, J. H. Lee, H. S. Park, H. S. Kum, M. H.
Jo, G. Y. Yeom, K. Cho, J. H. Park, S. H. Bae, and J. Kim,
“Non-epitaxial Single-crystal 2D Material Growth by
Geometric Confinement,” Nature, Vol. 614, 88—94 (2023).
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Baek, C.S.Chang, J. M. Suh,K.S.Kim, B.I. Park, Y. Zhang,
C. Choj, H. Shin, H. Yu, Y. Meng, S. Il Kim, S. Seo, K. Lee,
H.S.Kum, J. H. Lee, J. H. Ahn, S. H. Bae, J. Hwang, Y. Shi,
and J. Kim, “Graphene Nanopattern as a Universal Epi-
taxy Platform for Single-crystal Membrane Production
and Defect Reduction,” Nature Nanotechnology, Vol. 17,
1054-1059 (2022).

Y.Kim, J.M. Suh, J. Shin, Y. Liu, H. Yeon, K. Qiao, H.S. Kum,
C.Kim, H.E.Lee, C. Choi, H.Kim, D. Lee, J. Lee, J.H. Kang,
B.I.Park, S.Kang,J.Kim, S.Kim, J.A. Perozek, K. Wang, Y.
Park, K. Kishen, L. Kong, T. Palacios, J. Park, M.C. Park, H.J.
Kim,Y.S.Lee, K. Lee,S.H. Bae,W.Kong, J. Han,and J. Kim,
“Chip-less wireless electronic skins by remote epitaxial
freestanding compound semiconductors,” Science, Vol.
377, 859—-864 (2022).

C. Choi, H. Kim, J.-H. Kang, M.-K. Song, H. Yeon, C. S.
Chang, J. M. Suh, J. Shin,K.Lu, B.-I. Park, Y.Kim, H. E. Lee,
D.Lee, J. Leg, 1. Jang, S. Pang, K. Ryuy, S.-H. Bae, Y. Nie, H.
S.Kum, M.-C. Park, S. Lee, H.-J. Kim, H. Wu, P. Lin, and J.
Kim, “Reconfigurable Heterogeneous Integration Using
Stackable Chips With Embedded Artificial Intelligence,’
Nature Electronics, Vol. 5,386-393 (2022).

H.Yeon,P.Lin,C.Choi,S.H.Tan, Y. Park, D. Lee, J. Lee, F. Xu,
B.Gao,H.Wu, H. Qian, Y. Nie, S.Kim,and J. Kim, “Alloying
Conducting Channels for Reliable Neuromorphic Com-
puting,” Nature Nanotechnology, Vol. 15, 574-579 (2020).

S.-H.Bae, K. Ly, Y. Han, S. Kim, K. Qiao, C. Choi, Y. Nie, H.
Kim, H. S. Kum, P. Chen, W. Kong, B.-S. Kang, C. Kim, J.
Lee, Y. Baek, J. Shim, J. Park, M. Joo, D. A. Muller, K. Lee,
and J.Kim, “Graphene-assisted Spontaneous Relaxation
Towards Dislocation-free Heteroepitaxy,” Nature Nano-
technology, Vol. 15, 272-276 (2020).

H.S.Kum, H. Lee,S.Kim, S. Lindemann, W. Kong, K. Qiao,
P. Chen, J. Irwin, J. H. Lee, S.n Xie, S. Subramanian, J.
Shim, S.-H. Bae, C. Choi, L. Ranno, S. Seo, S. Lee, J. Bauer,
H.Li,K.Lee, J. A.Robinson, C. A.Ross, D. G. Schlom, M. S.
Rzchowski, C.-B. Eom, and J. Kim, “Heterogeneous Inte-
gration of Single Crystalline Complex-oxide Membranes,”
Nature, Vol. 578, 75-81 (2020).

W. Kong, H. Kum, S.-H. Bae, J. Shim, H. Kim, L. Kong,
Y. Meng, K. Wang, C. Kim, and J. Kim, “Path Towards
Graphene Commercialization From Lab to Market,”
Nature Nanotechnology, Vol. 14, 927-938 (2019).
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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
Ji Hoon Park, RLE
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Zachariah B. Hennighausen, RLE
Jiangtao Wang, RLE

Peng Wu, RLE

Kenan Zhang, RLE

Tianyi Zhang, RLE
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Angyu Lu, EECS
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SELECTED PUBLICATIONS

E. Goti, A. Mura, H. Wang, X. Ji, and J. Kong, “Compari-
son of the Tribological Behaviour of Various Graphene
Nano-Coatings as a Solid Lubricant for Copper,” Applied
Sciences, vol. 13, Issue 14 8540 (2023).

R. Qing, M. Xue, J. Zhao, L. Wu, A. Breitwieser, E. Smoro-
dina, T. Schubert, G. Azzellino, D. Jin, J. Kong, T. Palacios,
U. B. Sleytr, and S. Zhang, “Scalable Biomimetic Sensing
System with Membrane Receptor Dual-monolayer Probe
and Graphene Transistor arrays,” Science Advances, 9,
eadf1402 (2023).

S. Fu, J-H. Park, H. Gao, T. Zhang, X. Ji, T. Fu, L. Sun, J.
Kong, and J. Yao, “Two-Terminal MoS2 Memristor and
the Homogeneous Integration with a MoS2 Transistor for
Neural Networks,” Nano Letters, 23(13), 5869-5876 (2023).

L.G.P.Martins, D. A. Ruiz-Tijerina, C. A. Occhialini, J.-H.
Park, Q.Song, A.-Y. Lu, P. Venezuela, L. G. Cangado, M. S. C.
Mazzoni, M. J.S. Matos, J. Kong, and R. Comin, “Pressure
tuning of minibands in MoS2/WSe2 heterostructures
revealed by moiré phonons,” Nature Nanotechnology
(2023). https://doi.org/10.1038/s41565-023-01413-3
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J-H.Park, A-Y.Lu, M. M. Tavakoli, N. Y. Kim, M.-H. Chiu,
H. Liu, T. Zhang, Z. Wang, J. Wang, L. G. P. Martins, Z.
Luo, M. Chi, J. Miao, and J. Kong, “Revealing Variable
Dependences in Hexagonal Boron Nitride Synthesis via
Machine Learning,” Nano Letters,23 (11), 4741-4748 (2023).

N.Mao,Y.Luo, M.-H. Chiu, C. Shi, X. Ji, T.S. Pieshkov, Y. Lin,
H.-L.Tang, A. J. Akey, J. A. Gardener, J.-H. Park, V. Tung,
X.Ling, X.Qian, W. L. Wilson, Y. Han, W. A. Tisdale, and J.
Kong, “Giant Nonlinear Optical Response via Coherent
Stacking of In-Plane Ferroelectric Layers”, Advanced
Materials, https://doi.org/10.1002/adma.202210894

C. Dai, D. Popple, C. Su, J.-H. Park, K. Watanabe, T. Tani-
guchi, J. Kong, and A. Zettl, “Evolution of Nanopores in
Hexagonal Boron Nitride,” Communications Chemistry,
6(1),108 (2023).

X. Gao, S. Fu, T. Fang, X. Yu, H. Wang, Q. Ji, J. Kong, X.
Wang, and J. Liu, “Synergistic Photon Management and
Strain-Induced Band Gap Engineering of Two-Dimensional
MoS2 Using Semimetal Composite Nanostructures,” ACS
Applied Materials & Interfaces, 15(19), 23564-23572 (2023).

J.Zhu, J-H. Park, S. A. Vitale, W. Ge, G. S. Jung, J. Wang,
M. Mohamed, T. Zhang, M. Ashok, M. Xue, X. Zheng, Z.
Wang, J. Hansryd, A. P. Chandrakasan, J. Kong, and T.
Palacios, “Low-thermal-budget Synthesis of Monolayer
Molybdenum Disulfide for Silicon Back-end-of-line Inte-
gration on a200 mm Platform,” Nature Nanotechnology,
18, 456463 (2023).

M.-H. Chiuy, X.Ji, T.Zhang, N. Mao, Y. Luo, C. Shi, X. Zheng,
H. Liy, Y. Han, W. L. Wilson, Z. Luo, V. Tung, and J. Kong,
“Growth of Large-Sized 2D Ultrathin SnSe Crystals with
In-Plane Ferroelectricity,” Advanced Electronic Materials,
9 (4), 2201031 (2023).

Y. Luo, N. Mao, D. Ding, M.-H. Chiu, X. Ji, K. Watanabi,
T. Taniguchi, V. Tung, H. Park, P. Kim, J. Kong, and W.
Wilson, “Electrically Switchable in-plane Anisotropic
Exciton-polariton in a Van Der Waal Semiconductor”,
Nature Nanotechnology, 18, 350-356 (2023).
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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

POSTDOCTORAL ASSOCIATES
Jinchi Han, RLE

GRADUATE STUDENTS
Henry Anderson, EECS

Tori Dang, EECS

Grace Tang, EECS

Emma Warzynek, EECS
John Zhang, MechE

UNDERGRADUATE STUDENTS
Makar Kuznetsov, EECS
William Nolan, EECS

SUPPORT STAFF
Donna Gale, Administrative Assistant
Arlene Wint, Administrative Assistant

SELECTED PUBLICATIONS

J.D.Boles, J. E.Bonavia, J. H.Lang,and D. J. Perreault, “A
Piezoelectric-resonator-based DC-DC Converter Demon-
strating 1 kW/cm3 Resonator Power Density,” IEEE Trans-
actions on Power Electronics, 38, 3, 2811-2815, Mar. 2023.

S. Mohammadji, J. L. Kirtley, and J. H. Lang, “Modeling
of a Rotary Actuator Using Elliptical Coordinates and
Differential Flux Tubes,” IEEE Transactions on Magnetics,
59,2, Feb. 2023.

E.Royer, J.Z.Zhang, K. D. Overby, E. Y. Zhu, H. G. Bhundiya,
J.H.Lang,and Z.C. Cordero, “Electrostatically-actuated
Thin-shell Space Structures,” Proceedings: AIAA Scitech
Forum, National Harbor, MD, Jan. 23-27, 2023.

H. G. Bhundiya, J. Z. Zhang, K. D. Overby, F. Royer, J. H.
Lang,and Z.C. Cordero, “Electrostatially-actuated X-band
Mesh Reflector with Beam-formed Support Structure,’
Proceedings: AIAA Scitech Forum, National Harbor, MD,
Jan. 23-27,2023.

J. Han, J. H. Lang, and V. Bulovi¢, “An Ultra-thin Flexi-
ble Loudspeaker Based on a Piezoelectric Micro-dome
Array,” IEEE Transactions on Industrial Electronics, 70,
985-994, Jan. 2023.

J.D. Boles, J. J. Piel, E. Ng, J. E. Bonavia, B. M. Wanyeki,
J.H. Lang, and D. J. Perreault, “Opportunities, Progress
and Challenges in Piezoelectric-based Power Electron-
ics,” IEEE Transactions on Industry Applications, 143, 3,
1-10, Dec. 2022.
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M. Bisaillon, A. Amnache, J. H. Lang, and L. G. Frechette,
“Design of a High-power-density Flux-switching Micro-
generator for a Steam-driven Microturbine,” Proceedings:
Power MEMS, 256-259, Salt Lake City, UT, Dec. 12-15,2022.

B.G.Cary, J.Z.Zhang, C.I. McHugh, I. Kymissis, E. S. Olson,
H. H. Nakajima, and J. H. Lang, “An Umbo Microphone
for Fully-implantable Assistive Hearing Devices,” IEEE
Sensors Journal, 22, 22,22161-22168, Nov. 2022.

J. Han, F. Niroui, J. H. Lang, and V. Bulovi¢, “Scalable
Self-limiting Dielectrophoretic Trapping for Site-selective
Assembly of Nanoparticles,” Nano Letters, 22, 20,8258-
8265, Oct. 17, 2022.

P.Garcha, V. Schaffer, B. Haroun, S. Ramaswamy, J. Wieser,
J.H.Lang, and A. P. Chandrakasan, “A duty-cycled inte-
grated-fluxgate magnetometer for current sensing,” IEEE
Journal of Solid-State Circuits, 57, 2741-2751, Sep. 2022.

J. Z. Zhang, A. J. Yeiser, A. Banerjee, B. G. Cary, C. L.
McHugh, L. Graf, I. Kymissis, E. S. Olson, H. H. Nakajima,
and J. H. Lang, “A Comparison of Implantable Micro-
phones Constructed Around a Piezoelectric Polymer,” AIP
Proceedings: Mechanics of Hearing Workshop, Helsingor,
Denmark, Jul. 24-29, 2022.

A.J.Yeiser,A.Bannerjee, J.Z. Zhang, L. Graf, C.1. McHugh,
Y.S.Cheng, I. Kymissis, E. S. Olson, H. H. Nakajima, and J.
H.Lang, “Implantable Piezoelectric-Polymer Microphones
for the Middle Ear,” Proceedings: International Symposium
on Middle Ear Mechanics in Research and Otology, PD10.6,
Boulder, CO, Jun. 21-24,2022.

J.D. Boles, J. J. Piel, E. Ng, J. E. Bonavia, B. M. Wanyeki,
J.H.Lang, and D. J. Perreault, “Opportunities, progress
and challenges in piezoelectric-based power electronics,’
Proceedings: International Power Electronics Conference,
1-8, Himeji, Japan, May 15-19, 2022.

J.Han, M. Saravanapavanantham, M. R. Chua, J. H. Lang,
and V. Bulovi¢, “A Versatile Acoustically-active Surface
Based on Piezoelectric Microstructures,” Microsystems
and Nanoengineering, May 8, 2022.

J. D. Boles, J. J. Piel, E. Ng, J. Bonavia, J. H. Lang, and
D. J. Perreault, “Piezoelectric-based Power Conversion:
Recent Progress, Opportunities and Challenges,” Pro-
ceedings: IEEE Custom Integrated Circuits Conference,
1-8, Newport Beach, CA, Apr. 24-27, 2022
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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
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Anand Chandrasekhar, EECS
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Mohamed Elsheikh, EECS
Rebecca Ho, EECS

Jaehwan Kim, EECS
Rishabh Mittal, EECS

SUPPORT STAFF

Elizabeth Kubicki, Administrative Assistant

PUBLICATIONS

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 C are Unit,” Nature Medicine
29, Aug. 2023, https://doi.org/10.1038/s41591-023-02474-6.

R. Chen, A. P. Chandrakasan, and H.-S. Lee, “RaM-SAR:
A Low Energy and Area Overhead, 11.3fJ/conv.-step. 12b
25MS/s Secure Random-mapping SAR ADC with Power
and EM Side-channel Attack Protection,” 2022 IEEE Sym-
posium on VLIS Circuits, Jun. 12-17, 2022, Hawaii, HI.

M. Kim, C. Wang, L.Yi, H.-S. Lee, and R. Han, “A Sub-THz
CMOS Molecular Clock with 20 ppt Stability at 10,000
s Based on A Dual-Loop Spectroscopic Detection and
Digital Frequency Error Integration,” 2022 IEEE RFIC,
Jun. 19-21,2022, Denver, CO.

R. Chen, H. T. Kung, A. P. Chandrakasan, and H.-S. Lee,
“A Bit-level Sparsity-aware SAR ADC with Direct Hybrid
Encoding for Signed Expressions for AloT Applications,”
2022 IEEE/ACM International Symposium on Low Power
Electronics and Design, Aug. 1-2, 2022, Boston, MA.

R.Chen, A.P.Chandrakasan, and H.-S. Lee, “Sniff-SAR: A
9.8fJ/c.-s12b Secure ADC with Detection-driven Protec-
tion Against Power and EM Side-channel Attack,” 2023
IEEE Custom Integrated Circuits Conference, Apr. 23-26,
2023, San Antonio, TX.
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R.Mittal, H. Shibata, S. Patil, E. Krommenhoek, P. Shres-
tha, G.Manganaro, A. P. Chandrakasan,and H.-S. Lee, ‘A
6.4GS/s1-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.

H.-S. Lee, “Multipath Sampling Circuits,” U.S. Patent
11,533,060, Dec. 20, 2022.
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Luqiao Liu
Associate Professor

Department of Electrical Engineering & Computer Science

Spintronics; spin based logic and memory device for digital and neuromorphic
computing; nanoscale magnetic material for /nformction storage and micro-
wave application; fabrication technique of magnetic nanodevices; spin related
phenomena in semiconductor, topological insulator; magnetic dynamics .

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

GRADUATE STUDENTS
Josh Chou, Physics

Zhiping He, EECS

Justin Hou, EECS
Zhonggiang Hu, EECS
Dooyong Koh, EECS

Brooke C. McGoldrick, EECS
Qiuyuan Wang, EECS

SUPPORT STAFF

Maria Markulis, Administrative Assistant

SELECTED PUBLICATIONS

A.H. Comstock, C.-T. Chou, Z. Wang, T. Wang, R. Song, J.
Sklenar, A. Amassian, W.Zhang,H. Ly, L. Liu, M. C. Beard,
and D. Sun, “Hybrid Magnonics in Hybrid Perovskite
Antiferromagnets,” Nature Comm., 14, 1834, (2023).

J.Han, R.Cheng, L. Liu, H. Ohno, and S. Fukami, “Coher-
ent Antiferromagnetic Spintronics,” Nature Materials
22,684 (2023).

Y.Fan, M. J.Gross, T Fakhrul, J. Finley, J. T. Hou, S. Ngo, L.
Liu,and C. A.Ross, “Coherent Magnon-induced Domain-
wall Motion in a Magnetic Insulator Channel,” Nature
Nanotechnology (2023).

B. C. McGoldrick, J. Z. Sun, and L. Liu, “Ising Machine
Based on Electrically Coupled Spin Hall Nano-Oscillators,”
Phys. Rev. Applied 17, 014006 (2022).

P. Zhang, C. T. Chou, H. Yun, B. C. McGoldrick, J. T. Hou,
K. A.Mkhoyan, and L. Liu, “Control of Néel Vector with
Spin-Orbit Torques in an Antiferromagnetic Insulator
with Tilted Easy Plane,” Phys. Rev. Letts. 129, 017203 (2022).

Z.Hu,L.Fu,and L. Liu, “Tunable Magnonic Chern Bands
and Chiral Spin Currents in Magnetic Multilayers,” Phys.
Rev. Letts. 128, 217201 (2022).

T.S.Safi,C.T.Chou, J. T.Hou, J. Han,and L. Liu, “Spin-gen-
eration in magnetic Weyl semimetal Co,MnGa across
varying degree of chemical order,” App. Phys .Letts. 121,
092404 (2022).

P. Quarterman, Y. Fan, Z. Chen, C. J. Jensen, R. V. Chop-
dekar, D. A. Gilbert, M. E. Holtz, M. D. Stiles, J. A. Borchers,
K.Liu, L. Liu, and A. J. Grutter, “Probing Antiferromag-
netic Couplingin Magnetic Insulator/metal Heterostruc-
tures,” Phys. Rev. Materials 6, 094418, (2022).
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Scott R. Manalis

David H. Koch Professor in Engineering
Departments of Biological and Mechanical Engineering

Development and application of novel single-cell measurement approaches
with a primary focus on cancer research.

Rm. 76-261 | 617-253-5039 | srm (@ mit . edu

POSTDOCTORAL ASSOCIATES
Chuyi Chen, KI

Georgios (Yorgos) Katsikis, KI

Teemu Miettinen, KI

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

UNDERGRADUATE STUDENTS
Annie Chen, Wellesley College

Sofia Flores, BE

Michelle Hsu, BE

Grace Smith, BE

Kayla Suarez, BE

Gianfranco Yee, BE

Amy Zhong, BE

RESEARCH STAFF
Lin Lin, KI

SUPPORT STAFF

Mariann Murray, Administrative Assistant

SELECTED PUBLICATIONS

G.Katsikis, I. E. Hwang, W. Wang, V. S. Bhat, N. L. McIntosh,
O. A. Karim, B. J. Blus, S. Sha, V. Agache, J. M. Wolfrum,
S.L.Springs, A. J. Sinskey, P. W. Barone, R. D. Braatz, and
S.R. Manalis, “Weighing the DNA content of Adeno-As-
sociated Virus Vectors with Zeptogram Precision Using
Nanomechanical Resonators,” Nano Letters, 22(4), 2022.

M. A. Stockslager, S. Malinowski, M. Touat, J. C. Yoon, J.
Geduldig, M. Mirza, A.S.Kim, P. Y. Wen, K. H. Chow, K. L.
Ligon, and S. R. Manalis, “Functional Drug Susceptibil-
ity Testing Using Single-cell Mass Predicts Treatment
Outcome in Patient-derived Cancer Spheroid Models,’
Cell Reports, 37(1) 2021.
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B.Hamza, A. B. Miller, L. Meier, M. Stockslager, S.R. Ng, E.
M.King,L.Lin,K.L.DeGouveia, N. Mulugeta, N. L. Calistri,
H. Strouf, C. Bray, F. Rodriguez, W. A. Freed-Pastor, C. R.
Chin, G. C. Jaramillo, M. L. Burger, R. A. Weinberg, A. K.
Shalek, T. Jacks, and S. R. Manalis, “Measuring Kinetics
and Metastatic Propensity of CTCs by Blood Exchange
Between Mice,” Nature Communications 12, 2021.

G.Katsikis, J. F. Collis, S. M. Knudsen, V. Agache, J. E. Sader,
and S.R.Manalis, “Inertial and Viscous Flywheel Sensing
of Nanoparticles,” Nature Communications, 12, 2021.

J. H. Kang, G. Katsikis, M. A. Stockslager, D. Lim, M. B.
Yaffe, S.R. Manalis,and T. P. Miettinen, “Monitoring and
Modeling of Lymphocytic Leukemia Cell Bioenergetics
RevealsDecreased ATP Synthesis During Cell Division,”
Nature Communications, 11(1), 2020.

L. Muy, J. H. Kang, S. Olcum, K. R. Payer, N. L. Calistri,
R.J.Kimmerling, S. R. Manalis, and T. P. Miettinen, “Mass
Measurements During Lymphocytic Leukemia Cell Poly-
ploidization Decouple Cell Cycle and Cell Size-dependent
Growth,” PNAS, 117(27), 2020.

M. Urbanska, H. E. Muiioz, J. S. Bagnall, O. Otto, S. R.
Manalis, D. D. Carlo, and J. Guck, “A Comparison of Micro-
fluidic Methods for High-throughput Cell Deformability
Measurements,” Nature Methods, 17(6), 2020.

M. Gagino, G. Katsikis, S. Olcum, L. Virot, M. Cochet,
A. Thuaire, S. R. Manalis, and V. Agache, “Suspended
Nanochannel Resonators Arrays with Piezoresistive
Sensors for High-throughput Weighing of Nanoparticles
in Solution,” ACS Sensors, 5(4), 2020.

M. A. Stockslager, S. Olcum, S. M. Knudsen, R. J. Kimmer-
ling, N. Cermak, K. Payer, V. Agache, and S. R. Manalis,
“Rapid and High-precision Sizing of Single Particles Using
Parallel Suspended Microchanne Resonator Arraysand
Deconvolution,” Review of Scientific Instruments, 90(8),
2019.

J.H.Kang, T. P. Miettinen, L. Chen, S. Olcum, G. Katsikis,
P.S. Doyle, and S. R. Manalis, “Noninvasive Monitoring
of Single-cell Mechanics by Acoustic Scattering,” Nature
Methods, 16(3):263-269, 2019.
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Farnaz Niroui
Emmanuel E. Landsman Career Development Chair
Assistant 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 with embedded intelligence, and quantum technologies.

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

GRADUATE STUDENTS

Maxwell Conte, DMSE

Teddy Hsieh, EECS, NSF Fellow

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

UNDERGRADUATE STUDENTS
Shelly Ben-David, EECS
Alex Quach, EECS

SUPPORT STAFF

Catherine Bourgeois, Administrative Assistant

SELECTED PUBLICATIONS

S.Kim, Y. H. Hsiao, Y. Lee, W. Zhu, Z. Ren, E. Niroui, and
Y. Chen, “Laser-assisted Failure Recovery For Dielectric
Elastomer Actuatorsin Aerial Robots,” Science Robotics,
vol. 8, eadf4278, 2023.

S. 0. Spector, P. E. Satterthwaite, and F. Niroui, “Nonplanar
Nanofabrication Via Interface Engineering,” 36th IEEE
MEMS International Conference, pp. 653-656,2023. [Best
paper nominee]

W. Zhu, P. F. Satterthwaite, P. Jastrzebska-Perfect, R.
Brenes, and F. Niroui, “Nanoparticle Contact Printing
With Interfacial Engineering For Deterministic Inte-
gration Into Functional Structures,” Science Advances,
vol. 8, eabq4869, 2022.

W. Zhu, P. E. Satterthwaite, and F. Niroui, “Scalable Fab-
rication of Active Nanogaps With Sub-nanometer Tun-
ability for Nanoscale Sensors and Actuators,” Hilton
Head Workshop, 2022.

W. Zhu, P. E. Satterthwaite, and F. Niroui, “Deterministic
and scalable patterning of plasmonic nanoparticles,’
Conference on Lasers and Electro-Optics (CLEO),1-2 (2022).

J. Han, F. Niroui, J. H. Lang, and V. Bulovi¢, “Scalable
Self-Limiting Dielectrophoretic Trapping for Site-se-
lective Assembly of Nanoparticles,” Nano Letters, vol.
22, pp. 8258-8265, 2022.

Z.Ren, S.Kim, X. Ji, W. Zhu, F. Niroui, J. Kong,and Y. Chen,
“A High-lift Micro-aerial-robot Powered by Low-voltage
and Long-endurance Dielectric Elastomer Actuators,’
Advanced Materials, vol. 34,2106757, 2022.
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J.Han, Z. Nelson, M. R. Chua, T. M. Swager, E. Niroui, J.
H. Lang, and V. Bulovi¢, “Molecular Platform For Fast
Low-voltage Nano Electromechanical Switching,” Nano
Letters, vol. 21, pp. 10244-10251, 2021.

F.Niroui, M. Saravanapavanantham, J. Han, J. J. Patil, T.
M. Swager, J. H. Lang, and V. Bulovi¢, “Hybrid Approach
to Fabricate Uniform and Active Molecular Junctions,”
Nano Letters, vol. 21, pp. 1606-1612, 2021.

V.Jamali* F.Niroui*,L.W.Taylor, O.S. Dewey, B. A.Koscher,
M. Pasquali, and A. P. Alivisatos, “Perovskite-carbon
Nanotube Light-emitting Fibers,” Nano Letters, vol. 20,
Pp-3178-3184,2020. *Equal contribution.

S. Fathipour, S. F. Almeida, Z. A. Ye, B. Saha, E. Niroui,
T.King Liu, J. Wu, “Reducing Adhesion Energy of Nano-
electromechanical Relay Contacts by Self-assembled
Perfluoro(2,3-Dimethylbutan-2-ol) Coating,” AIP Advances,
vol. 9,055329, 2019.
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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 and NSF
Fellow

Daniel DeSantis, EECS, MIT Locher Fellow and NSF
Fellow

Andres Garcia, EECS

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

Milica Notaros, EECS, MIT Jacobs Fellow and NSF Fellow

UNDERGRADUATE STUDENTS
Carol Pan, EECS

Abigail Shull, EECS & Physics
Michael Torres, Mathematics

SUPPORT STAFF

Dianne Lior, Administrative Assistant

SELECTED PUBLICATIONS

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).

M. Notaros, T. Dyer, M. Raval, C. Baiocco, J. Notaros, and
M. R. Watts, “Integrated Visible-Light Liquid-Crystal
Phase Modulators,” Optics Express 30(8), 13790 (2022).

Z.Zhang, M. Notaros, Z. Gao, U. Chakraborty, J. Notaros,
and D. S. Boning, “Impact of Spatial Variations on Split-
ter-Tree-Based Integrated Optical Phased Arrays,” in
Proceedings of Optical Fiber Communication Conference
(OFC) (OSA, 2023), paper W2A.35.

J. Notaros, “Silicon Photonics for Augmented Reality and
Beyond,” in Proceedings of IEEE International Solid-State
Circuits Conference (ISSCC) (IEEE, 2023), paper F4.04.
(Invited Talk).

J.Notaros, “Integrated Optical Phased Arrays: Augmented
Reality, LiDAR, and Beyond,” in Proceedings of Photonics
West (SPIE, 2023), paper 12438-64. (Invited Talk).

A.Hattori* S. Corsetti*, T. Sneh, M. Notaros, R. Swint, P. T.
Callahan, C.D. Bruzewicz, F. Knollmann, R. McConnell, J.
Chiaverini,and J. Notaros, “Integrated-Photonics-Based
Architectures for Polarization-Gradient and EIT Cooling
of Trapped Ions,” in Proceedings of Frontiers in Optics (FiO)
(OSA, 2022), paper FM4B.3. (Best Paper Award Finalist).
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M. Notaros, T. Dyer, A. Hattori, K. Fealey, S. Kruger,and J.
Notaros, “Flexible Wafer-Scale Silicon-Photonics Fabrica-
tion Platform,” in Proceedings of Frontiers in Optics (FiO)
(OSA, 2022), paper FWIE.3. (Best Paper Award Finalist).

T. Sneh* A.Hattori*, M. Notaros, S. Corsetti,and J. Nota-
ros, “Design of Integrated Visible-Light Polarization Rota-
tors and Splitters,” in Proceedings of Frontiers in Optics
(FiO) (OSA, 2022), paper JTu5A.48.

J. Hu, J. Michon, M. Shalaginov, G. Micale, J. Cardenas,
J. Notaros, M. Notaros, J. Liu, S. Serna, P. Nagarkar, L.
C. Kimerling, and A. M. Agarwal, “Online Collaborative
Approach to Teaching Hands-On Photonics Integrated
Circuit (PIC) Device Testing,” in Proceedings of SPIE Optics
Education and Outreach VII Conference (SPIE, 2022), paper
12213-2.

S.Corsetti, M. Notaros, T. Sneh, A. Stafford, Z. Page,and J.
Notaros, “Visible-Light Integrated Optical Phased Arrays
for Chip-Based 3D Printing,” in Proceedings of Integrated
Photonics Research, Silicon, and Nanophotonics (IPR)
(OSA, 2022), paper IM2B.4. (Best Paper Award).

J. Notaros, “Silicon Photonics for LiDAR, Augmented Real-
ity, and Beyond,” in Proceedings of Imaging and Applied
Optics Congress (COSI) (OSA,2022), paper CM4A 3. (Invited
Talk).

T.Sneh, S. Corsetti, M. Notaros, and J. Notaros, “Focusing
Integrated Optical Phased Arrays for Chip-Based Optical
Trapping,” in Proceedings of Conference on Lasers and
Electro-Optics (CLEO) (OSA, 2022), paper STh4G.x4.

J. Notaros, “Integrated Optical Phased Arrays for Aug-
mented Reality, LiDAR, and Beyond,” in Proceedings of
Optical Fiber Communication Conference (OFC) (OSA,
2022), paper M2E.1. (Invited Talk).
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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

Simon Gustavsson, 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

Patrick Harrington, RLE

Max Hays, RLE

Daniel Rodan Legrain, RLE

Ilan Rosen, RLE

GRADUATE STUDENTS

Aziza Almanakly, EECS, PD Soros Fellow

Junyoung An, EECS, KFAS Fellow

Lamia Ateshian, EECS

Will Banner, EECS

Shoumik Chowdhury, 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, NASA Fellow

David Pahl, EECS

Lukas Pahl, EECS

David Rower, Physics, NSF Fellow

Beatriz Yankelevich, EECS, Hertz and NSF Fellow

Sameia Zaman, EECS, SLB Faculty for the Future
Fellow

UNDERGRADUATE STUDENTS
Ashley Luo, EECS
Catherine Tang, EECS

VISITING STUDENTS
Kevin Kiener, Technical University of Munich
Elifnaz Onder, Yale University

SUPPORT STAFF
Margaret McCroby, Administrative Assistant
Chihiro Watanabe, Program Administrator
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SELECTED PUBLICATIONS

J. Y. Qiu, A. Grimsmo, K. Peng, B. Kannan, B. Lienhard,
Y. Sung, P. Krantz, V. Bolkhovsky, G. Calusine, D. Kim, A.
Melville, B. M. Niedzielski, J. Yoder, M. E. Schwartz, T. P.
Orlando, I. Siddiqi, S. Gustavsson, K. P. O'Brien, and W.
D. Qliver, “Broadband Squeezed Microwaves and Ampli-
fication With a Josephson Traveling-wave Parametric
Amplifier,” Nature Physics 19, 706-713, Feb. 2023.

B.Kannan, A. Almanakly, Y. Sung, A. Paolo, D.. Rower, J.
Braumiiller, A. Melville, B. Niedzielski, A. Karamlou, K.
Serniak, A. Vepsaldinen, M. Schwartz, J. Yoder, R. Winik,
J. Wang, T. Orlando, S. Gustavsson, J. Grover, and W.
D. Oliver, “On-demand Directional Microwave Photon
Emission Using Waveguide Quantum Electrodynamics,’
Nature Physics 19, 394400, Jan. 2023.

T. Menke, W. P. Banner, T. R. Bergamaschi, A. Di Paolo,
A. Vepsédldinen, S. J. Weber, R. Winik, A. Melville, B. M.
Niedzielski, D. Rosenberg, K. Serniak, M. E. Schwartz, J.
L.Yoder, A. Aspuru-Guzik, S. Gustavsson, J. A. Grover, C.
F. Hirjibehedin, A. J. Kerman, and W. D. Oliver, “Demon-
stration of Tunable Three-body Interactions Between
Superconducting Qubits,” Phys. Rev. Lett. 129, 220501,
Nov. 2022.

A.Vepsildinen, R. Winik, A. H. Karamlou, J. Braumdiller, A.
DiPaolo, Y. Sung, B. Kannan, M. Kjaergaard, D. K. Kim, A.
J. Melville, B. M. Niedzielski, J. L. Yoder, S. Gustavsson, and
W. D. Oliver, “Improving Qubit Coherence Using Closed-
loop Feedback,” Nature Communications 13,1932, Apr. 2022.
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Tomas Palacios
Director, Microsystems Technology Laboratories

Professor, Department of Electrical Engineering & Computer

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

Science wave power & digital applications, sensors and heterogeneous integration.
Rm. 39-567 | 617-324-2395 | tpalacios @ mit . edu
GRADUATE STUDENTS P-C.Shih, T.Kim, C. Joishi, S. Rajan, and T. Palacios, “The

Jung-Han (Sharon) Hsia, EECS
Hae Won Lee, EECS

Kevin Limanta, EECS
Christian Lopez Angeles, EECS
Yiyue Luo, EECS

Elaine McVay, EECS

Gillian Micale, DMSE

John Niroula, EECS
Hridibrata Pal, EECS

Joshua Perozek, EECS
Pao-Chuan Shih, EECS
Qingyun Xie, EECS

Mantian Xue, EECS

Pradyot Yadav, EECS
Mengyang Yuan, EECS

Jiadi Zhu, EECS

UNDERGRADUATE STUDENTS
Franck Belemkoabga, UROP
Matthew Cox, UROP

Denis Eruz, UROP

Adina Golden, UROP

Rolando Gonzalez, SuperUROP
James Greer, UROP

Alisa Hathaway, UROP

Neelambar Mondal, UROP

Nishat Fahmida Protyasha, UROP

VISITORS

Theresia Knobloch, TU Wien

Marisa Lopez-Vallejo, Professor, Universidad
Politécnica de Madrid

David Morales, Universidad Politécnica de Madrid

Javier de Mena Pacheco, Universidad Politécnica de
Madrid

Michal Prokop, Catalan Institute of Nanoscience and
Nanotechnology

Anthony Taylor, Edwards Vacuum

SUPPORT STAFF
Elizabeth Green, Sr. Administrative Assistant
Preetha Kingsview, Administrative Assistant

SELECTED PUBLICATIONS

J.Zhu, J. H. Park, S. A. Vitale, M. Xue, A. P. Chandrakasan,
J.Kong,and T. Palacios, et al., “Low-thermal-budget Syn-
thesis of Monolayer Molybdenum Disulfide for Silicon
Back-end-of-line Integration on a200 mm Platform,” Nat.
Nanotechnology. 18, 456-463.2023.
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Impact of Semiconductor Surface States on Vacuum
Field Emission,” J. of Applied Physics 132 (16),165701. 2022.

Y. Guo, J. Zhu, J. Kong, and T. Palacios et al., “Soft-lock
Drawing of Super-aligned Carbon Nanotube Bundles for
Nanometre Electrical Contacts,” Nat. Nanotechnology.
17,278-284.2022.

M. Xue, J. Zhu, Y. Luo, M. Hempel, E. McVay, J. Kong, and
T. Palacios et al., “Integrated Biosensor Platform Based
on Graphene Transistor Arrays for Real-time High-accu-
racy Ion Sensing,” Nat. Communications, 13, 5064 (2022).

M. Yuan, Q. Xie, J. Niroula, N. Chowdhury,and T. Palacios,
“GaN Memory Operational at 300°C," in IEEE Electron
Device Letts., vol. 43, no. 12, 2022.

P.-C.Shih, T.Zheng, M. J. Arellano-Jimenez, B. Gnade, A.
I. Akinwande, and T. Palacios, “GaN Field Emitter Arrays
with JA of 10 A/cm2 at VGE = 50 V for Power Applications,”
2022 International Electron Devices Meeting (IEDM), San
Francisco, CA, USA, pp. 9.6.1-9.6.4 (2022).

P.-C.Shih and T. Palacios et al., “Stable and High Perfor-
mance AlGaN Self-Aligned-Gate Field Emitter Arrays,’
in IEEE Electron Device Letts., vol. 43, no. 8, pp. 1351-1354,
(2022).

Q. Xie, M. Yuan, J. Niroula, J. Greer, N. Chowdhury, N.
Rajput, and T. Palacios, “Highly-Scaled Self-Aligned GaN
Complementary Technology on a GaN-on-Si Platform,’
2022 International Electron Devices Meeting (IEDM), San
Francisco, CA, USA, (2022).

M.Yuanand T. Palacios et al.,, “High Temperature Robust-
ness of Enhancement-Mode p-GaN-Gated AlGaN/GaN
HEMT Technology,” 2022 IEEE 9th Workshop on Wide
Bandgap Power Devices & Applications (WiPDA), Redondo
Beach, CA, USA, (2022).

N. Chowdhury, Q. Xie, and T. Palacios, “Tungsten-Gated

GaN/AlGaN p-FET With Imax > 120 mA/mm on GaN-
on-Si,” IEEE Electron Device Letts., vol. 43, no. 4 (2022).
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David 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.

MICROSYSTEMS ANNUAL RESEARCH REPORT 2023

Faculty Profiles

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 Journal 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 Journal 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
d’Arbeloff 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

Yun Kai, MechE

James U. Surjadi, MechE

GRADUATE STUDENTS
Bastien Aymon, MechE
Thomas Butruille, MechE
Andrew Chen, MechE
Somayajulu Dhulipala, MechE
Micheal Espinal, MechE
Samuel Figueroa, MechE
Rachel Sun, MechE

SUPPORT STAFF

Janet Maslow, Administrative Assistant

SELECTED PUBLICATIONS

R.N.Glaesener, S. Kumar, C. Lestringant, T. Butruille, C. M.
Portela, and D. M. Kochmann, “Predicting the Influence of
Geometric Imperfections on the Mechanical Response of
2D and 3D Periodic Trusses,” Acta Mater. 254 (2023) 118918.
https://doi.org/10.1016/j.actamat.2023.118918.

S. Dhulipala, D. W. Yee, Z. Zhou, R. Sun, J. E. Andrade, R.
J. Macfarlane, and C. M. Portela, “Tunable Mechanical
Response of Self-Assembled Nanoparticle Superlattices,”
Nano Lett. 23 (2023) 5155-5163. https://doi.org/10.1021/acs.
nanolett.3c01058.

G.Kim, C. M. Portela, P. Cellj, A. Palermo, and C. Daraio,
“Poroelastic Microlattices for Underwater Wave Focus-
ing,” Extrem. Mech. Lett. 49 (2021) 101499. https://doi.
org/10.1016/j.eml.2021.101499.

A.Farzaneh, N. Pawar, C. M. Portela, and J. B. Hopkins,
“Sequential Metamaterials with Alternating Pois-
son’s Ratios,” Nat. Commun. 13 (2022) 1041. https://doi.
0rg/10.1038/s41467-022-28696-9.

C. M. Portela, B. W. Edwards, D. Veysset, Y. Sun, K. A.
Nelson, D. M. Kochmann, and J. R. Greer, “Supersonic
Impact Resilience of Nanoarchitected Carbon,” Nat. Mater.
20 (2021) 1491-1497. https://doi.org/10.1038/s41563-021-
01033-Z.
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W. P. Moestopo, A. J. Mateos, R. M. Fuller, J. R. Greer,and C.
M. Portela, “Pushing and Pulling on Ropes: Hierarchical
Woven Materials,” Adv. Sci. 7 (2020) 2001271. https://doi.
org/10.1002/advs.202001271.
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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

GRADUATE STUDENTS

Soroush Araei, EECS

Shahabeddin Mohin, EECS

Sarina Sabouri, EECS, MIT Analog Devices Fellow
(co-supervised with A. Chandrakasan)

Melania St. Cyr, EECS, Draper Fellow

Haibo Yang, EECS, MIT Jacobs Fellow

UNDERGRADUATE STUDENTS
Deniz Erus, UROP

SUPPORT STAFF

Maria Markulis, Administrative Assistant

SELECTED PUBLICATIONS

S. Araei, S. Mohin, and N. Reiskarimian, “Realization of
Low-Loss Fully-Passive Harmonic Rejection N-Path Filters,”
IEEE International Microwave Symposium (IMS), Jun.2023
[invited and to appear in IEEE Microwave and Wireless
Technology Letters (MWTL)].

S.Araei, S. Mohin,and N. Reiskarimian, “An Interferer-Tol-
erant 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.

N. Reiskarimian, ‘A Review of Nonmagnetic Nonreciprocal
Electronic Devices: Recent Advances in 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.

MICROSYSTEMS ANNUAL RESEARCH REPORT 2023

Faculty Profiles

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.

M.BaraaniDastjerdi, S. Jain, N. Reiskarimian, A. Natarajan
and H. Krishnaswamy, “Analysis and Design of Full-Du-
plex2x2 MIMO Circulator-Receiver with High TX power
handling Exploiting MIMO RF and Shared-de- lay Base-
band Self-Interference Cancellation,” IEEE J. of Solid-State
Circuits (JSSC) (invited), vol. 54, no. 12, pp. 3525-3540,
Dec. 2019.

N. Reiskarimian, M. Tymchenko, A. Alu and H. Krish-
naswamy, ‘Breaking Time-Reversal Symmetry Within
Infinitesimal Dimensions Through Staggered Switched
Networks,” in Metamaterials, Sep. 2019.

N. Reiskarimian, A. Nagulu, T. Dinc and H. Krishnas-
wamy, ‘Non-Reciprocal Devices: A Hypothesis Turned
into Reality,” IEEE Microwave Magazine (invited), vol. 20,
No. 4, pp. 94-111, Apr. 2019.
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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
Joohyun Seo, Analog Devices, Inc.

POSTDOCTORAL ASSOCIATE
Anand Chandrasekhar, MTL

SUPPORT STAFF

Kathleen Brody, Administrative Assistant

SELECTED PUBLICATIONS

H.-Y.Lai, C. G. Sodini, T. Heldt, and V. Sze, “Individualized
Tracking of Neurocognitive-state-dependent Eye-move-
ment Features Using Mobile Devices,” accepted for pub-
lication 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, “Deconvo-
lution-based Partial Volume Correction for Volumetric
Blood Flow Measurement,” IEEE Transactions on Ultra-
sonics, 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.

H.-Y. Lai, G. Saavedra-Pefia, C. G. Sodini, V. Sze, and T.
Heldt, “Measuring Saccade Latency Using Smartphone
Cameras,” IEEE J. of Biomedical and Health Informatics,
vol. 24, no. 3, pp. 885-897, Mar. 2020.
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Vivienne Sze
Associate 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)
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)
Yannan Nellie Wu, EECS (co-advised with Joel Emer)
Zi Yu Fisher Xue, EECS (co-advised with Joel Emer)

UNDERGRADUATE STUDENTS
Xavier Bell, AeroAstro
Kaustubh Dighe, EECS
Andrew Feldman, EECS
Sebastian Garcia, EECS
Michael Gilbert, EECS
Kailas Kahler, EECS
John Posada, AeroAstro
Sean Alex Rice, EECS
Adrianna Wojtyna, EECS
Reng Zheng, EECS

SUPPORT STAFF

Janice L. Balzer, Administrative Assistant

SELECTED PUBLICATIONS

T.Andrulis, J. Emer,and V. Sze, “RAELLA: Reforming the
Arithmetic for Efficient, Low-Resolution, and Low-Loss
Analog PIM: No Retraining Required!,” International
Symposium on Computer Architecture (ISCA), Jun. 2023.

M. Gilbert, Y. N. Wu, A. Parashar, V. Sze, and J. Emer,
“LoopTree: Enabling Exploration of Fused-layer Data-
flow Accelerators,” IEEE International Symposium on
Performance Analysis of Systems and Software (ISPASS),
Apr. 2023

H.-Y. Lai, C. Sodini, V. Sze, and T. Heldt, “Individualized
Tracking of Neurocognitive-State-Dependent Eye-Move-
ment Features Using Mobile Devices,” Proceedings of the
ACM on Interactive, Mobile, Wearable and Ubiquitous
Technologies (IMWUT), Vol. 7, No. 1, pp. 1 - 23, Mar. 2023.

S. Sudhakar, V. Sze, S. and Karaman, “Data Centers on
Wheels: Emissions from Computing Onboard Auton-
omous Vehicles,” IEEE Micro, Special Issue on Environ-
mentally Sustainable Computing, Vol. 43, No.1, pp.29-39,
Jan./Feb. 2023.
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Y.N.Wu, P.Tsai, A. Parashar, V. Sze,and J. Emer, “Sparseloop:
An Analytical Approach to Sparse Tensor Accelerator
Modeling,” ACM/IEEE International Symposium on Microar-
chitecture (MICRO), Oct. 2022.
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Carl V. Thompson

Director, Materials Research Laboratory
Stavros Salapatas Professor of Materials Science and Engineering

Department of Materials Science & Engineering

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

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

POSTDOCTORAL ASSOCIATES
Haemin Paik, DMSE
Hui Teng Tan, Singapore

GRADUATE STUDENTS
Ryan Benz, MechE

Uttara Chakraborty, EECS
Misong Ju, DMSE
Christopher Mallia, DMSE

SELECTED PUBLICATIONS

S. Curiotto, A. Chame, P. Miiller, C. V. Thompson, and O.
Pierre-Louis, “Hole Opening from Growing Interfacial
Voids: A Possible Mechanism of Solid State Dewetting,”
Applied Physics Letts. 120,2022, article # 091603.

L.Xu, M. J. Chon, B. Mills,and C. V. Thompson, “Mechan-
ical Stress and Morphology Evolution in RuO, Thin Film
Electrodes During Lithiation and Delithiation,” J. of Power
Sources 552, 2022, article # 232260.

M. A. LEtoile, BWang, Q. Cumston, A. P. Warren, J. Ginn,
K. Barmak, K. R. Coffey, W. C. Carter, C. V. Thompson,
“Experimental and Computational Study of the Orienta-
tion Dependence of Single-crystal Ruthenium Nanowire
Stability,” Nano Letts. 22(24), 2022, pp. 9958-9963.
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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 ASSOCIATES
Han-Joo Lee, EECS
Nicholas Lubinsky, EECS

GRADUATE STUDENTS
Zoey Bigelow, EECS

Jorge Canada Perez-Sala, EECS
Alejandro Diaz, EECS

Colin Eckhoff, EECS

Alex Kashkin, MechE
Hyeonseok Kim, MechE
Isabelle Liu, EECS

SUPPORT STAFF

Jami L. Mitchell, Administrative Assistant

SELECTED PUBLICATIONS

A. Kachkine and L. F. Veldsquez-Garcia, “Individually
Addressable, 3D-Printed Carbon Nanotube Field Emitter
Arrays for Large-Area Vacuum Electronics,” 22nd Inter-
national Conference on Solid-State Sensors, Actuators
and Microsystems (Transducers 2023), Jun. 25 — 29, 2023.

J. Canada and L. F. Velasquez-Garcia, “Fully 3D-Printed,
Semiconductor-Free, Transistor-Like Logic Devices,” 22nd
International Conference on Solid-State Sensors, Actuators
and Microsystems (Transducers 2023), Jun. 25 — 29, 2023.

H.Kim and L.F. Veladsquez-Garcia*, “3D-Printed, Internally
Fed MEMS Electrospray Thruster with Precise Flow
Rate Control for High-Impulse CubeSat Missions,” 22nd
International Conference on Solid-State Sensors, Actuators
and Microsystems (Transducers 2023), Jun. 25 — 29, 2023.

C. Eckhoff, N. Lubinsky, and L. F. Veldsquez-Garcia,
“Miniature, Monolithic, Fully Additively Manufactured
Glass-Ceramic Quadrupole Mass Filters for Portable Mass
Spectrometry,” American Society of Mass Spectrometry
Conference on Mass Spectrometry and Allied Topics (ASMS
2023), Jun. 4 - 8,2023.

H.-J.Lee,J.Cafiada, and L. F. Velasquez-Garcia, “Compact
Peristaltic Vacuum Pumps via Multi-Material Extrusion,”
Additive Manufacturing, Vol. 68, 103511, Apr. 2023. doi:
10.1016/j.addma.2023.103511

J.Canada Perez-Sala and L. F. Velasquez-Garcia*, “Mono-
lithically 3D-Printed, Miniature Solenoids with Soft Mag-
netic Core for Compact Systems,” Technical Digest 13th
International Conference on Power, Energy and Electrical
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Engineering (CPEEE 2023), Tokyo, Japan, pp. 116,120, Feb.
25-27,2023.

H.Kim and L. F. Veladsquez-Garcia, “3D-Printed, Internally
Fed, MEMS Electrospray Thrusters,” Technical Digest 21st
International Conference on Micro and Nanotechnology
for Power Generation and Energy Conversion Applications,
Salt Lake City, UT, USA, pp. 46 — 49, Dec. 12-15, 2022. doi:
10.1109/PowerMEM S56853.2022.10007598

J. Cafiada and L. F. Veldsquez-Garcia, “Fully 3D-Printed
Solenoids for Compact Systems,” Technical Digest 21st
International Conference on Micro and Nanotechnology
for Power Generation and Energy Conversion Applications,
Salt Lake City, UT, USA, pp.150-153, Dec. 12-15,2022. doi:
10.1109/PowerMEMS56853.2022.10007551

A.Kachkineand L. F. Veldsquez-Garcia, “Densely Packed,
Additively Manufactured, In-Plane Gated Carbon Nano-
tube Field Emission Electron Sources,” Technical Digest
21st International Conference on Micro and Nanotech-
nology for Power Generation and Energy Conversion
Applications, Salt Lake City, UT, USA, pp. 38 — 41, Dec.
12-15,2022. doi: 10.1109/PowerMEMS56853.2022.10007579

H.-J. Lee and L. F. Velasquez-Garcia, “3D-Printed Peri-
staltic Vacuum Pumps for Compact Vacuum Applica-
tions,” Technical Digest 21st International Conference
on Micro and Nanotechnology for Power Generation
and Energy Conversion Applications, Salt Lake City, UT,
USA, pp. 162 — 165, Dec. 12-15, 2022. doi: 10.1109/Power-
MEMS56853.2022.10007548

J. Izquierdo-Reyes, Z. Bigelow, N. K. Lubinsky, and L. F.
Velasquez-Garcia, “Compact Retarding Potential Ana-
lyzers Enabled by Glass-Ceramic Vat Polymerization for
CubeSat and Laboratory Plasma Diagnostics,” Additive
Manufacturing, Vol. 58, 103034, Oct. 2022. doi: 10.1016/].
addma.2022.103034

Y. Kornbluth, R. H. Mathews, L. Parameswaran, L. Racz,
and L. F. Velasquez-Garcia, “Fully 3D-Printed, Ultrathin
Capacitors via Multi-Material Microsputtering,” Advanced
Materials Technologies, Vol. 7, No. 8,2200097, Aug. 2022.
doi: 10.1002/admt.202200097
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