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Anuradha M. Agarwal

Principal Research Scientist, Materials Research Laboratory
Leader, Lab for Education and Application Prototypes (LEAP),
AIM Photonics Academy

Director, Electronic-Photonic Packaging Consortium

Planar, integrated, Si-CMOS-compatible microphotonics platform for on-chip
MIR hyperspectral imaging and chem-bio sensing applications; radiation effects
on silicon microphotonics; non-linear materials and devices; chalcogenide glass-
es; aerosol detection; lead chalcogenide detectors, optoelectronic packaging.

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

VISITING/SUMMER STUDENTS/UROP
Abhishek Agrahari

Kenan Cicek, Fulbright Scholar

Anastacia De Gorostiza, MICRO Student
Elena Su, EECS UROP

Juan Jose Arango Uribe

Francesco Zanetto, Progetto Rocca Scholar

GRADUATE STUDENTS
Eveline Postelnicu, DMSE
Katherine Stoll, DMSE
Drew Weninger, DMSE

SELECTED PUBLICATIONS

P. Sy, K. E. Stoll, S. Agarwal, O. Maksimov, P. Bhattacha-
rya, H. B. Bhandari, K. Wada, L. C. Kimerling, and A. M.
Agarwal, “Impacts of oxygen sensitization methods on
the deposition and microstructure of ternary lead chal-
cogenide alloys,” Current Applied Physics, 36, 71-75, 2022.

P.Xing,G.EF-R.Chen, H. Gao,A. M. Agarwal, L. C.Kimerling,
and D. T.-H. Tan, “Microresonator Frequency Comb Based
High-Speed Transmission of Intensity Modulated Direct
Detection Data,” arXiv preprint:2111.07874, 2021.

E. Guglielmi, P. Su, F. Zanetto, K. Stoll, S. Serna, G. Ferrari,
M. Sampietro, K. Wada, L. C.Kimerling,and A. M. Agarwal,
“1/f Noise Characteristics of Waveguide-Integrated PbTe
MIR Detectors and Impact on Limit of Detection,” J. of
Lightwave Technology, 39 (22), 7326-7333, 2021.

H.Lin, C. S.Kim, L. Li, M. Kim, W. W. Bewley, C. D. Mer-
ritt, C. L. Canedy, I. Vurgaftman, A. M. Agarwal, and K.
Richardson, “Monolithic chalcogenide glass waveguide
integrated interband cascaded laser,” Optical Materials
Express, 11 (9) 2869-2876, 2021.

J.W. Choj, E. Sahin, B.-U. Sohn, G. F-.R. Chen, D. K.-T. Ng,
A.M. Agarwal, L. C. Kimerling, and D. T.-H. Tan, “High
spectro-temporal compression on a nonlinear CMOS-
chip,” Light: Science & Applications, 10 (1), 2021.

0. Maksimov, P. Sy, P. Bhattacharya, K. E. Stoll, K. Wada,
L.C.Kimerling, A. M. Agarwal, and H. B. Bhandari, “High
detectivity PbSxSel-x films for mid-wavelength infrared
detectors,” Thin Solid Films, 731, 138749, 2021.
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P. Su, M. Shalaginov, T. Gu, S. An, D. Lj, L. Li, H. Jiang, S.
Joo, L. C. Kimerling, and H. Zhang, “Large-area optical
metasurface fabrication using nanostencil lithography”
Optics Letters 46 (10) 2324-2327, 2021.

S.An,B.Zheng,M.Y. Shalaginov, H. Tang, H. Li, L. Zhou, Y.
Dong, M. Haerinia, A. M. Agarwal, and C. Rivero Baleine,
“Deep convolutional neural networks to predict mutual
coupling effects in metasurfaces,” Advanced Optical Mate-
rials, 10 (3), 2102113, 2022.
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Duane S. Boning
Clarence J. LeBel Professor of Electrical Engineering
Professor of Electrical Engineering & Computer Science

Department of Electrical Engineering & Computer Science

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

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

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

Sally El-Henawy, EECS

Farri Gaba, EECS and TPP
Zhengqi Gao, EECS

Andrew Lai, EECS

Christopher Lang, EECS

Colin Poler, EECS and Sloan
Tareq Saqr, SDM

Fan-Keng Sun, EECS

Andrew Tindall, EECS and Sloan
Peter Tran, EECS

Zhengxing Zhang, EECS

SUPPORT STAFF

Jami L. Mitchell, Administrative Assistant

SELECTED PUBLICATIONS

C.Lang, A.Jansen, S. Didari, P. Kothnur,and D. S. Boning,
“Modeling and Optimizing the Impact of Process and
Equipment Parametersin Sputtering Deposition Systems
Using a Gaussian Process Machine Learning Framework,”
IEEE Transactions on Semiconductor Manufacturing,
vol. 35, no. 2, pp. 229-240, May 2022.

Z.Gao, Z. Zhang, and D. Boning, “Automatic Design of a
Broadband Directional Coupler via Bayesian Optimiza-
tion,” CLEO 2022, San Jose, CA, May 2022.

Z.Zhang, S.I.El-Henawy, C. Rios,and D. S. Boning, “Infer-
ence of Process Variations in Silicon Photonics from
Characterization Measurements,” CLEO 2022, Jan Jose,
CA, May 2022.

C.I.Lang, F-K.Sun,R. Veerasignam, J. Yamartino,and D.
S.Boning, “Understanding and Improving Virtual Metrol-
ogy Systems Using Bayesian Methods,” IEEE Transactions
on Semiconductor Manufacturing, Apr. 2022.

D. S. Boning, S. I. El-Henawy, and Z. Zhang, “Varia-
tion-Aware Methods and Models for Silicon Photonic
Design-for-Manufacturability,” J. of Lightwave Technol-
ogy, vol. 40, no. 6, pp. 1776-1783, Mar. 2022.

E-K.Sun,C.I.Lang,and D. S. Boning, “Adjusting for Auto-
correlated Errors in Neural Networks for Time Series
Regression and Forecasting,” Advances in Neural Infor-
mation Processing Systems (NeurIPS), Dec. 2021.
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C.Lang,D.Boning, R. Sprenkle, E. Wilson, and A. Samolov,
“Machine Learning-Based Optimization of Dose Unifor-
mity for Ion Implantation Systems,” AEC/APC Symposium
Asia 2021, Nov. 2021.

D. S. Boning, S. I. El-Henawy, and Z. Zhang, “Process
Variation-Aware Photonic Design,” paper Tu5B.1, 2021
Optical Fiber Communications Conference and Exhibition
(OFC), Jun. 2021.
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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 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. Systematically analyzing and repairing normal and pathological-
brain computations.

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

RESEARCH SCIENTISTS AND STAFF
Bobae An, McGovern

Debarati Ghosh, McGovern
Burcu Guner-Ataman, McGovern
Konstantinos Kagias, McGovern
Youngmi Lee, McGovern

Kylie Leung, McGovern

Jack Lovell, McGovern

Demian Park, McGovern

Brett Pryor, McGovern

Marat Vasilenko, McGovern
Doug Weston, McGovern

Aimei Yang, McGovern

Jian-Ping Zhao, McGovern

POSTDOCTORAL ASSOCIATES
Shahar Bracha, McGovern

Jaebin Choi, McGovern

Jinyoung Kang, McGovern
Changyang Linghu, McGovern
Yangning Lu, McGovern

Yong Qian, McGovern

Nava Shmoel David, McGovern

Sapna Sinha, McGovern

Panagiotis (Panos) Symvoulidis, McGovern
Giovanni Talei Franzesi, McGovern
Hao Wang, McGovern

Gaojie Yang, McGovern

Quansan Yang, McGovern

Chi Zhang, McGovern

GRADUATE STUDENTS
Jenna Lauren Aronson, BCS
Nick Barry, MAS

Cristina Torres Caban, BE
Alexi Georges Choueiri, BCS
Danielle Orozco Cosio, BCS
Amauche Emenari, BCS
Kettner Griswold, MAS
Nathan Han, EECS

Jordan Harrod, HST
Siddharth Iyer, Biology
Brennan Jackson, HST
Shannon Johnson, MAS
Daniel Leible, BCS

Yixi Liu, EECS

Camille Mitchell, BCS
Mitchell Murdock, BCS
Verna Peng, BCS

Cipriano Romero, EECS
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Catherine Marin Della Santina, BE
Margaret Elizabeth Schroeder, BCS
Tay Won Shin, MAS

Anubhav Sinha, HST

Michael Skuhersky, BCS

Corban Swain, BE

Shiwei Wang, Chem

Zeguan Wang, MAS

Caroline Zhang, MAS

Ruihan Zhang, MAS

SUPPORT STAFF

Macey Lavoie, Administrative Assistant

Lisa Lieberson, Senior Administrative Assistant
Fira Zainal, Administrative Assistant

SELECTED PUBLICATIONS

R. Gao, C. J. Yu, L. Gao, K. D. Piatkevich, R. L. Neve, J.
B. Munro, S. Upadhyayula, and E. S. Boyden, “A Highly
Homo- geneous Polymer Composed of Tetrahedron-like
Mono- mers for High-isotropy Expansion Microscopy,’
Nature Nanotechnology, doi: 10.1038/s41565-021-00875-7.
Online ahead of print, 2021.

S.Alon,D.R.Goodwin, A. Sinha, A. T. Wassie, E. Chen, E. R.
Daugharthy, Y. Bando, A. Kajita, A. G. Xue, K. Marrett, R.
Prior, Y. Cui, A.C. Payne, C.C.Yao, H. J. Suk,R. Wang, C. J.
Yu, P. Tillberg, P. Reginato, N. Pak, S. Liu, S. Punthambaker,
E.P.R.Iyer, R. E. Kohman, J. A. Miller, E. S. Lein, A. Lako,
N. Cullen, S. Rodig, K. Helvie, D. L. Abravanel, N. Wagle,
B. E. Johnson, J. Klughammer, M. Slyper, J. Waldman, J.
Jané-Valbuena, O. Rozenblatt-Rosen, A. Regev; IMAXT
Consortium, G. M. Church, A. H. Marblestone, and E. S.
Boyden, “Expansion Sequencing: Spatially Precise In Situ
Transcriptomics in Intact Biological Systems,” Science
371(6528):eaax2656, 2021.

A.C.Payne, Z.D.Chiang, P.L.Reginato, S. M. Mangiameli,
E. M. Murray, C. C. Yao, S. Markoulaki, A. S. Earl, A. S.
Labade, R. Jaenisch, G. M. Church, E. S. Boyden, J. D.
Buenrostro, E. Chen, “In Situ Genome Sequencing Resolves
DNA Sequence and Structure in Intact Biological Sam-
ples,” Science, doi:10.1126/science.aay3446. Online ahead
of print, 2020.

C. Linghu, S. L. Johnson, P. A. Valdes, O. A. Shemesh, W.
M. Park, D. Park, K. D. Piatkevich, A. T. Wassie, Y. Liu,
B. An, S. A. Barnes, O. T. Celiker, C.-C. Yao, C.-C. (Jay)
Yu, R. Wang, K. P. Adamala, M. F. Bear, A. E. Keating,
and E. S. Boyden, “Spatial Multiplexing of Fluorescent
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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
Dane deQuilettes, RLE

Benjia Dak Dou, RLE

Jinchi Han, EECS

Richard Swartout, EECS

GRADUATE STUDENTS

Roberto Brenes, EECS, NSF Fellow

Matthew Ruiyan Chua, EECS, A*STAR Fellow

Jamie Geng, EECS

Tamar Kadosh, DMSE

Madeliene Laitz, EECS, NSF Fellow

Brendan Motes, EECS

Mayuran Saravanapavanantham, EECS, NSF Fellow
Melany Sponseller, EECS

Ella Wassweiler, EECS, NSF Fellow

SUPPORT STAFF

Samantha Farrell, Sr. Administrative Assistant

SELECTED PUBLICATIONS

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

J. Han, J. Lang, and V. Bulovic, “An Ultra-Thin Flexible
Loudspeaker Based on a Piezoelectric Micro-Dome Array,”
1EEE Transactions on Industrial Electronics (2022).

C. Yang, at al, “Consensus statement: Standardized
reporting of power-producing luminescent solar con-
centrator performance,” Joule 6 (1), 8-15 (2022).

D. W. deQuilettes, R. Brenes, M. Laitz, B. T. Motes, M. M.
Glazov, and V. Bulovi¢, “Impact of Photon Recycling,
Grain Boundaries, and Nonlinear Recombination on
Energy Transport in Semiconductors,” ACS Photonics 9,
110-122 (2021).
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J. Shi, E. Y. Gao, Z. Zhang, H. Utzat, U. Barotov, A. Far-
ahvash, J. Han, J. Deschamps, C.-W. Baik, K. S. Cho, V.
Bulovi¢, A. P. Willard, E. Baldini, N. Gedik, M. G. Bawendi,
and K. A. Nelson, “Terahertz Field-Induced Reemergence
of Quenched Photoluminescence in Quantum Dots,”
arXiv:2112.08533 (2021).

J.Han, Z. Nelson, M. R. Chua, T. M. Swager, E. Niroui, J.
H. Lang, and V. Bulovi¢, “Molecular Platform for Fast
Low-Voltage Nanoelectromechanical Switching,” Nano
Letts. 21 (24),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 Letts. 21,1606-1612 (2021).

J.J.Yoo,G. Seo, M.R.Chua, T.G. Park, Y. Lu, F. Rotermund,
Y. K. Kim, C. S. Moon, N. J. Jeon, J.-P. Correa-Baena, V.
Bulovig, S. S. Shin, M. G. Bawendi, and J. Seo, “Efficient
perovskite solar cells viaimproved carrier management,”
Nature 590, 587-593 (2021).

T. Sannicolo, W. H. Chae, J. Mwaura, V. Bulovi¢, and J. C.
Grossman, “Silver Nanowire Back Electrode Stabilized
with Graphene Oxide Encapsulation for Inverted Semi-
transparent Organic Solar Cells with Longer Lifetime,”
ACS Applied Energy Materials 4,1431-1441 (2021).

M. Wu, T. A. Lin, J. O. Tiepelt, V. Bulovi¢, and M. A. Baldo,
“Nanocrystal-Sensitized Infrared-to-Visible Upconver-
sion in a Microcavity under Subsolar Flux,” Nano Letts.
21,1011-1016 (2021).

M. M. Tavakoli, J. H. Park, J. Mwaura, M. Saravanapava-
nantham, V. Bulovi¢, and J. Kong, “Monolayer Hexagonal
Boron Nitride: An Efficient Electron Blocking Layer in
Organic Photovoltaics,” Advanced Functional Materials,
2101238 (2021).

S.S.Peled, M. Perez, D. Meron, A. Osherov, V. Bulovi¢, E.
A.Katz,andY.Golan, “Morphology control of perovskite
films:a two-step, all solution process for conversion of lead
selenide into methylammonium lead iodide,” Materials
Chemistry Frontiers 5,1410-1417 (2021).
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Jacopo Buongiorno

TEPCO Professor, Department of Nuclear Science and Engineering
MacVicar Faculty Fellow

Director, Center for Advanced Nuclear Energy Systems (CANES),
Director of Science and Technology, Nuclear Reactor Laboratory (NRL)

Innovations in nuclear technology; boiling heat transfer; nuclear reactor de-
sign and safety; offshore floating nuclear power plant; nanofluids for nuclear
applications.

Rm. 24-206 | 617-253-7316 | jacopo @ mit . edu

GRADUATE STUDENTS
Santiago Andrade Aparicio, Sloan
Isabel Naranjo De Candido, NSE
Edward James Garcia, NSE
Carmen Sleight, MechE

UNDERGRADUATE STUDENT
Lucy M. Nester, NSE
Beau Walsh

SUPPORT STAFF

Carolyn Carrington, Administrative Assistant

SELECTED PUBLICATIONS

J. Buongiorno, B. Carmichael, B. Dunkin, J. Parsons, D.
Smit, “Can Nuclear Batteries Be Economically Competi-
tive in Large Markets?" Energies, 14, 4385, 2021.

J.Buongiorno, R. Freda, S. Aumeier, K. Chilton, “A Strategy
to Unlock the Potential of Nuclear Energy for a New and
Resilient Global Energy-Industrial Paradigm,” The Bridge,
51,2, Jun. 2021.

E. Lizarraga-Garcia, J. Buongiorno, E. Al-Safran, “Com-
putational Fluid Dynamics (CFD) Simulations of Taylor
Bubblesin Vertical and Inclined Pipes with Upward and
Downward Liquid Flow,” SPE J., 26(06), 3832—3847, 2021.

J. Buongiorno, and M. Bucci, “The not-so-subtle flaws of
the force balance approach to predict the departure of
bubbles in boiling heat transfer,” Physics of Fluids, Vol.
33,Issuel,2021.

S.Faucher, D. J. Lundberg, X. A. Liang, X. C. Jin, D. Parviz,
J.Buongiorno, M. Strano, “A Virucidal Face Mask Based on
the Reverse-flow Reactor Concept for Thermal Inactiva-
tion of SARS-CoV-2,” AIChE J.,2021. DOI:10.1002/aic.17250

P. Eash-Gates, M. M. Klemun, G. Kavlak, J. McNerney, J.
Buongiorno, J. E. Trancik, “Sources of cost overrun in
nuclear power plant construction call for a new approach
to engineering design,” Joule, 4,2348-2373, Nov. 2020.

K.Dawson, M. Corradini, J. Parsons, J. Buongiorno, “Deep
Decarbonization of the Power Sector: the Need for a
Low-Carbon, Dispatchable, Scalable and Widely Available
Energy Source,” The Bridge, 50, 3, Sep. 2020.

A.Kossolapov, F. Chavagnat, R. Nop, N. Dorville, B. Phil-
lips, J. Buongiorno, M. Bucci, “The boiling crisis of water
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under exponentially escalating heat inputsin subcooled
flow boiling at atmospheric pressure,” Int. J. Heat Mass
Transfer, 160, 120137, 2020.

J.Conway, N. Todreas, J. Halsema, C. Guryan, A. Birch, T.
Isdanavich, J. Florek, J. Buongiorno, M. Golay, “Physical
Security Analysis and Simulation of the Multi-Layer
Security System for the Offshore Nuclear Plant (ONP),
Nuc. Eng. Design, 352, 2019.

G. Su, E.P. D'Aleo, B. Phillips, R. Streich, E. Al-Safran, J.
Buongiorno, H.M. Prasser, “On the oscillatory nature of
heat transfer in steady annular flow,” International Com-
munications in Heat and Mass Transfer,108,104328,2019.

J.Buongiorno, M. Corradini, J. Parsons, and D. Petti, “The
Future of Nuclear Energy in a Carbon-constrained World,”
IEEE Power and Energy Magazine, Mar. 2019.

J. Parsons, J. Buongiorno, M. Corradini, and D. Petti, “A
Fresh Look at Nuclear Energy,” Science, vol. 363, issue
6423, p. 105,11 Jan. 2019.

S. Afkhami, J. Buongiorno, A. Guion, S. Popinet, R. Scar-
dovelli,and S. Zaleski, “Transition in a Numerical Model
of Contact Line Dynamics and Forced Dewetting,” J.
Computational Physics, 374, pp. 1061-1093, 2018.

A.Richenderfer, A. Kossolapov, J. H. Seong, G. Saccone, E.
Demarly, R. Kommajosyula, E. Baglietto, J. Buongiorno,
and M. Bucci, “Investigation of Subcooled Flow Boiling
and CHF using High-resolution Diagnostics Experimental
Thermal and Fluid Science,” Experimental Thermal and
Fluid Science, 99, pp. 35-58, 2018.

J.L.Moran, A.L. Cottrill, J. D. Benck, P. Liu, Z. Yuan, M. S.
Strano, and J. Buongiorno, “Noble-Gas-Infused Neoprene
Closed-cell Foams Achieving Ultra-low Thermal Con-
ductivity Fabrics,” RSC Advances, 8, pp. 21389-21398, 2018.

M. Trojer, R. Azizian, J. Paras, T. McKrell, K. Atkhen, M.
Bucci, and J. Buongiorno, “A Margin Missed: the Effect of
Surface Oxidation on CHF Enhancement in IVR Accident
Scenarios,” Nucl. Eng. Design, 335, pp. 140-150, 2018.
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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
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

Jaeyoung Jung, EECS

Dimple Kochar, EECS

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

Saurav Maji, EECS

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

Jessie-Leigh Thomas, Administrative Assistant

SELECTED PUBLICATIONS

A.Maitreyi, M. J. Turner, R. L Walsworth, E. V. Levine, and
A.P.Chandrakasan, “Hardware Trojan Detection Using
Unsupervised Deep Learning on Quantum Diamond
Microscope Magnetic Field Images,” ACM J. on Emerging
Technologies in Computing Systems, Apr. 2022.

A. Maitreyi, E. Levine, and A. P. Chandrakasan, “Ran-
domized Switching SAR (RS-SAR) ADC Pro-tections for
Power and Electromagnetic Side Channel Security,” IEEE
Custom Integrated Circuits Conference (CICC), Apr. 2022.

G.Preet, V. Schaffer, B. Haroun, S. Ramaswamy, J. Wieser,
J.Lang,and A. P. Chandrraksan, “A Duty-Cycled Integrat-
ed-Fluxgate Magnetometer for Current Sensing,” IEEE J.
of Solid-State Circuits, Mar. 2022.
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S.MajiS., U. Benerjee, S. H. Fuller,and A. P. Chandrakasan,
“A Threshold-Implementation-Based Neural-Network
Accelerator Securing Model Parameters and Inputs
Against Power Side-Channel Attacks,” IEEE International
Solid-State Circuits Conference (ISSCC), Feb. 2022.

M.I. W. Khan, J. Woo, X. Yi, M. I. 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, pp.1-1, Jan. 2022.

K. Lee, and A. P. Chandrakasan, “Understanding the
Energy vs. Adversarial Robustness Trade-Off in Deep
Neural Networks,” IEEE Workshop on Signal Processing
Systems (SiPS), Oct. 2021.

M.I1.W.Khan, J. Woo, X.Yi, M. I.Ibrahim, R. T. Yazicigil, A.
P.Chandrakasan,and R. Han, “A 0.31THz CMOS Uniform
Circular Antenna Array Enabling Generation/Detec-
tion of Waves with Orbital-Angular Momentum,” IEEE
Radio-Frequency Integrated Circuit Symposium (RFIC),
Jun. 2021.

X.Yi, C. Wang, Z. Hu, J. W. Holloway, M. I. W. Khan, M. L.
Ibrahim, M. Kim, G. C. Do-giamis, B. Perkins, M. Kaynak,
R.T.Yazicigil, A. P. Chandrakasan, R. Han, “Emerging Ter-
ahertz Integrated Systemsin Silicon,” IEEE Transactions
on Circuits and Systems I: Regular Papers, pp.1-14, Jun.2021.

T. Jeong, A. P. Chandrakasan, and H.-S. Lee, “S2ADC: A
12-bit,1.25MS/s Secure SAR ADC with Power Side-Channel
Attack Resistance,” IEEE J. of Solid-State Circuits, vol. 56,
no. 3, pp.844-854, Mar. 2021.
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Yufeng (Kevin) Chen

Assistant Professor of Electrical Engineering Department of

Electrical Engineering & Computer Science

Biomimetic Robotics, Insect-scale robots, intermediate Reynolds number fluid
dynamics, unsteady aerodynamics, soft artificial muscles, electroactive poly-
mer actuators

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

POSTDOCTORAL RESEARCHER
Younghoon Lee, EECS

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

Zhijian Ren, EECS

UNDERGRADUATE STUDENT
Cathleen Arase, MechE
Kyle Heinz, EECS

SUPPORT STAFF

Catherine Bourgeois, Administrative Assistant

SELECTED PUBLICATIONS

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, 2106757, 2022.

Y.Chen, S. Xu, Z. Ren, and P. Chirarattananon, “Collision
Resilient Insect-Scale Soft-Actuated Aerial Robotswith
High Agility,” IEEE Transaction on Robotics.vol.37,no.5, pp.
1752-1764, Oct. 2021.

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 Letts.
5(3), 4820-4827,2020.

K.Becker, Y. Chen, and R. J. Wood, “Mechanically Program-
mable Dip Molding of High Aspect Ratio Soft Actuator
Arrays,” Advanced Functional Materials. 1908919, 2020.

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 Electrowettingina Hybrid Terrestrial-aquatic
Microrobot,” Nature Communications. 9(1), pp 2495, 2018.

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.
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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).
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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

POSTDOCTORAL ASSOCIATE
Praneeth Namburi, IMES

GRADUATE STUDENTS

Ching-Yun (Irene) Ko, EECS

Jose E. C. Serralles, EECS

Jeet Mohapatra, EECS (co-advisor Tommi Jaakkola)
Adina Bechhofer, EECS (co-advisor Karl Berggren)
Marco Turchetti, EECS (co-advisor Karl Berggren)
Quang P. Kieu, EECS (co-advisor Martha Gray)
Zachary Gromko, EECS (Cadence co-supervisor Shirin
Farrahi)

Sam Chevalier, MechE

Wang Zhang, MechE

Lydia Thurman, LGO-EECS

Anjali Krishnamachar, LGO-EECS

Elizabeth Hau, LGO-EECS

Taylor Facen, LGO-EECS

Andrew Mighty, LGO-EECS

Lauren Heintz, LGO-EECS

Mercer Borris, LGO-EECS

UNDERGRADUATE STUDENTS
Marina Zhang, EECS

Tuomas Oikarinen, EECS

Victor Rong, EECS

Alexander Gu, EECS

Ishan Pakuwal, EECS

Pawan Goyal, EECS

SUPPORT STAFF

Chadwick Collins, Administrative Assistant

SELECTED PUBLICATIONS

I. Giannakopoulos, J. E. C. Serralles, L. Daniel, D.

K. Sodickson, A. G. Polimeridis, J. K. White, and R.
Lattanzi, “Magnetic-resonance-based electrical
property mapping using Global Maxwell Tomography
with an 8-channel head coil at 7 Tesla: a simulation
study,” IEEE Transactions on Biomedical Engineering,
vol. 68, no. 1, pp. 236-246, Jan. 2021. doi: 10.1109/
TBME.2020.2991399

Z.Zhang, S.I. El-Henawy, A. Sadun, R. Miller, L. Daniel,
J.K. White, and D. S. Boning, “Enabling Wavelength-De-
pendent Adjoint-Based Methods for Process Variation
Sensitivity Analysis in Silicon Photonics,” J. of Lightwave
Technology (Volume: 39, Issue: 6, Mar. 15,2021). doi: 10.1109/
JLT.2020.3041186
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T. Bradde, S. Chevalier, M. De Stefano, S. Grivet-Talocia,
and L. Daniel, “Handling Initial Conditions in Vector Fit-
ting for Real Time Modeling of Power System Dynamics,”
Energies Journal, vol. 14, no. 14, Apr. 2021, doi: 10.3390/
eni4092471.

I. 1. Giannakopoulos, G .D. Guryev, J. E. C. Serralles, I. P.
Georgakis, L. Daniel, J. K. White, and R. Lattanzi, “Com-
pression of volume-surface integral equation matrices
via Tucker decomposition for magnetic resonance appli-
cations,” IEEE Transactions on Antennas and Propagation,
Jun. 2021. doi: 10.1109/TAP.2021.3090835

S. Chevalier, E. M. Ibanez, K. Cavanagh, K. Turitsyn, L.
Daniel, and P. Vorobev, “Network Topology Invariant
Stability Certificates for DC Microgrids with Arbitrary
Load Dynamics,” IEEE Transactions on Power Systems,
Sep. 2021, d0i:10.1109/TPWRS.2021.3110803.

S. Chevalier, L. Schenato, and L. Daniel, “Accelerated
Probabilistic Power Flow in Electrical Distribution Net-
works via Model Order Reduction and Neumann Series
Expansion,” IEEE Transactions on Power Systems, Oct.
2021, doi: 10.1109/TPWRS.2021.3120911.

J. Mohapatra, C.-Y. Ko, T.-W. Weng, P-Y. Chen, S. Liu, and
L. Daniel, “Hidden Cost of Randomized Smoothing,” Pro-
ceedings of The 24th International Conference on Artificial
Intelligence and Statistics, PMLR 130:4033-4041, 2021.

T.Oikarinen, W. Zhang, A. Megretski, L. Daniel,and T.-W.
Weng, “Robust Deep Reinforcement Learning through
Adversarial Loss,” NeurIPS, 2021.

A. Boopathy, T.-W. Weng, S. Liu, P.-Y. Chen, G. Zhang,
and L. Daniel, “Fast Training of Provably Robust Neural
Networks by SingleProp,” in Proceedings of the 35th AAAI
Conference on Artificial Intelligence 2021: 6803-6811

C.Y.Ko, J. Mohapatra, P-Y.Chen, S.Liu, L. Daniel, and T.-W.
Weng, “Revisiting Contrastive Learning through the Lens
of Neighborhood Component Analysis: an Integrated
Framework,” NeurIPS, 2021.

M. Turchetti, Y. Yang, M. R. Bionta, A. Nardi, L. Daniel, K.
K. Berggren, and P. D. Keathley, “Emission Behavior of
Planar Nano-Vacuum Field Emitters,” 34th International
Vacuum Nanoelectronics Conference (IVNC), IEEE, 2021.
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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 non-volatile pro-
grammable Al synapses.

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

RESEARCH SCIENTIST
Alon Vardi, MTL

GRADUATE STUDENTS
Taekyong Kim, EECS

Ethan Lee, EECS

Aviram Massuda, EECS
Murat Onen, EECS

Yanjie Shao, EECS

Difei Zhang, EECS

VISITING SCIENTIST
Jongwook Kim, SK hynix

SUPPORT STAFF
Elizabeth Kubicki, Administrative Assistant

SELECTED PUBLICATIONS
E.S.Lee,J.Joh,D.S.Lee,and J. A.del Alamo, “Gate-geom-
etry dependence of dynamic Vtin p-GaN gate HEMTs,” To
be presented at 2022 International Symposium on Power
Semiconductor Devices and ICs, Vancouver, Canada, May
22-26,2022.

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, Dallas, TX,
Mar. 27-31, 2022.

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.

Y. Shao, M. G. Pala, D. Esseni, and J. A. del Alamo, “Sub-
10-nm Diameter GaSb/InAs Vertical Nanowire Esaki
Diodes with Ideal Scaling Behavior: Experiments and
Simulations,” 2021 IEEE International Electron Devices
Meeting, San Francisco, CA, Dec. 11-15, 2021.
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J.A.del Alamo, B.Yildiz, T. Palacios, A. Vardy, K. Klyukin, J.
Wang, J. Niroula, M. Geis, M. Hollis, J. Varghese, J. Daulton,
D. Calawa, J. Kedzierski, S. Warnock, G. Turner, and B.
Zhang, “Progress Toward High Performance Diamond
Surface FETS,” Electronics Resurgence Initiative Summit
and MTO Symposium. Online, Oct. 19-21,2021.

J. A. del Alamo, Invited Paper, “Nanoscale InGaAs Elec-
tronics: Lessons towards transistor innovation in new
material systems,” 40th Electronic Materials Symposium.
Online, Oct. 11-13,2021.

D.Choi, A. Vardi,and J. A. del Alamo, “Analysis of Mo Side-
wall Ohmic Contacts to InGaAs Fins,” IEEE Transactions
on Electron Devices, Vol. 68, No. 10, pp. 4847-4853, Oct. 2021.

M. W. Geis, J. O. Varghese, Alon Vardi, J. Kedzierski, J.
Daulton, D. Calawa, M. A. Hollis, C. H. Wuorio, G. W. Turner,
S.M.Warnock, T. Osadchy, J. Mallek, A. Melville, J. A. del
Alamo,and B.Zhang, “Hydrogen and deuterium termina-
tion of diamond for low surface resistance and surface
step control,” Diamond and Related Materials, Vol. 118,
article 108518, Jul. 2021.

J. A. del Alamo, “Nanoscale InGaAs Electronics: Les-
sons towards transistor innovation in new material
systems,” 32nd European Symposium on Reliability of
Electron Devices, Failure Physics and Analysis, Oct. 4-8,
2021, Invited Keynote

J. A. del Alamo, X. Cai, X. Zhao, A. Vardi, and J. Grajal,
Invited Paper, “Nanoscale InGaAs FinFETs: Band-to-
Band Tunneling and Ballistic Transport,” 51st European
Solid-State Device Research Conference, Online, Sep. 2021.

J.A.del Alamo, “Microchip Manufacturingin the U.S.and
the Drive to Reassert Leadership in Microelectronics,”
2nd USA/Mexico Energy Corridor Symposium. Online,
Sep. 23-24,2021, Invited Paper.

M. Onen, N. Emond, J. Li, B. Yildiz, and J. A. del Alamo,
“CMOS-compatible Protonic Programmable Resistor
based on Phosphosilicate Glass Electrolyte for Analog
Deep Learning,” Nano Letts., Vol. 21, pp. 6111-6116, 2021.

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, June 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. 36-351| 617-324-7014 | englund @ mit . edu

RESEARCH SCIENTISTS
Ryan Hamerly, RLE

Matthew Trusheim, ISN
Stefan Krastanov, RLE
Franco Wong, RLE

POSTDOCTORAL ASSOCIATES
Carlos Errando Herranz, RLE
Hyeongrak Choi, RLE

Laura Kim, RLE

Adrian Menssen, RLE

Sivan Trajtenberg-Mills, RLE
Bevin Huang, RLE

Artur Hermans, RLE
Mohamed ElKabbash, RLE
Jawaher Almutlag, RLE

Sri Krishna Vadlamani, RLE
Valeria Saggio, RLE

Ethan Arnault, RLE

Yong Hu, RLE

Chao Li,RLE

Avinash Kumar, RLE

GRADUATE STUDENTS

Eric Bersin, NSF Graduate Fellowship
Mihika Prabhu, NSF Graduate Fellowship
Ian Christen, NDSEG Graduate Fellowship
Kevin C. Chen, NSF Graduate Fellowship
Isaac B. Harris, EECS

Liane Bernstein, EECS

Ronald Davis, EECS

Alex Sludds, NSF Graduate Fellowship
Hugo Larocque, EECS

Saumil Bandyopadhyay, NSF Graduate Fellowship

Linsen Li, RLE

Yugin (Sophia) Duan, EECS

Hana Azzouz, EECS

Marc Davis, DOE Graduate fellowship
Hamza Raniwala, NSF graduate fellowship
Hanfeng Wang, EECS

Thomas Propson, NSF graduate fellowship
Reggie Wilcox, RLE

Connor Gerlach, EECS

Cole Brabec, NSF graduate fellowship

UNDERGRADUATE STUDENTS
Pedro Sales, EECS

Sophie S. Zhang, EECS

Agnes Villanyi, EECS

Tareq A. El Dandachi, EECS
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Abhijatmedhi Chotrattanapituk
Jiahui Du, Physics
Quynh The Nguyen, Physics

LABORATORY STAFF

Andrew Birkel, Lab Operations Manager

SUPPORT STAFF

Janice Balzer, Administrative Assistant

SELECTED PUBLICATIONS

L. De Santis, M. Trusheim, K. Chen, and D. Englund, “Inves-
tigation of the Stark Effect on a Centrosymmetric Quan-
tum Emitterin Diamond," Phys. Rev. Lett. 127,147402 (2021).

S. Bandyopadhyay, R. Hamerly, D. Englund, “Hardware
Error Correction for Programmable Photonics,” Optica
Vol. 8, Issue 10, pp. 1247-1255 (2021).

M. Dong, G. Clark, A. J. Leenheer, M. Zimmermann, D.
Dominguez, A. J. Menssen, D. Heim, G. Gilbert, D. Englund,
and M. Eichenfield, “High-speed programmable photonic
circuits in a cryogenically compatible, visible-NIR 200
mm CMOS architecture,” Nature Photonics (2021).

R. Debroux, C. P. Michaels, C. M. Purser, N. Wan, M. E.
Trusheim, J. A. Martinez, R. A. Parker, A. M. Stramma,
K. C. Chen, L. de Santis, E. M. Alexeev, A. C. Ferrari, D.
Englund, D. A. Gangloff, and M. Atatiire, “Quantum con-
trol of the tin-vacancy spin qubit in diamond,” Phys. Rev.
X 11, 041041 (2021).

K. C. Chen, W. Dai, C. Errando-Herranz, S. Lloyd, and
D.Englund, “Scalable and High-Fidelity Quantum Random
Access Memory in Spin-Photon Networks,” PRX Quantum
2,030319 (2021).

E.R.Eisenach, J. F. Barry, M. F. O'Keeffe, J. M. Schloss, M.
H. Steinecker, D.R.Englund, D. A. Braje, “Cavity quantum
electrodynamic readout of a solid-state spin sensor,’
Nature Communications 12, Article number: 1357 (2021).

E.D.Walsh, W. Jung, G.-H. Lee, D. K. Efetov, B.-. Wu, K -F.
Huang, T. A. Ohki, T. Taniguchi, K. Watanabe, P. Kim, D.
Englund, and K. C. Fong, “Josephson-junction Infrared
Single-photon Detector,” Science (2021).

N.H.Wan, T-J.Ly, K.C.Chen, M. P.Walsh, M. E. Trusheim,
L.De Santis, E. Bersin, I. Christen, I. B. Harris, S. L. Moura-
dian, E. S. Bielejec, and D. Englund, “Large-scale inte-
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Jongyoon Han
Professor
Department of Electrical Engineering & Computer Science De-

partment of Biological Engineering

Nanofluidic / Microfluidic technologies for advanced biomolecule analysis and
sample preparation: cell and molecular sorting, novel nanofluidic phenomena,
biomolecule separation and pre-concentration, seawater desalination and wa-
ter purification.

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

POSTDOCTORAL ASSOCIATES
Hyungkook Jeon, RLE

Hyukjin Kwon, RLE

Taehong Kwon, RLE

Yaoping Liu, SMART

Center Ishita Shrivastava, RLE
Dahou Yang, SMART Center

Cong Wang, SMART Center
Mingyang Cui, RLE

Daniel Roxby, NTU/SMART Center
Tan Dai Nguyen, SMART Center

RESEARCH SCIENTISTS
Kerwin Keck, SMART Center
Junghyo Yoon, RLE

GRADUATE STUDENTS
Kyungyong Choi, EECS

Matthew Flavin, EECS

Zhumei Sun Rohskopf, ME

Eric Wynne, EECS

Alexander Bevacqua, BE

Itay Fayer, BE

Jerome Tan, NTU/SMART Center

VISITORS
Eric Brack, Army Natick Research Center
Yejin Park, Dongguk University, Korea

SUPPORT STAFF
Cindy Higgins, Administrative Assistant

SELECTED PUBLICATIONS

H. Jeon, C. Cremers, D. Le, J. Abell, and J. Han, “Multi-di-
mensional-double-spiral (MDDS) inertial microfluidic
platform for spermisolation directly from the raw semen
sample,” Scientific Reports, 12, 4212 (2022).

H.Jeon, T.Kwon, J. Yoon, and J. Han, “Engineering defor-
mation-free plastic spiral inertial microfluidic system
for CHO cell clarification in biomanufacturing,” Lab on
a Chip, 22,272 - 285 (2022).

X.Huang, H. Jeon, J. Liu, J. Yao, M. Wei, W. Han, J. Chen, L.
Sun, and J. Han, “Deep-Learning Based Label-Free Clas-
sification of Activated and Inactivated Neutrophils for
Rapid Immune State Monitoring,” Sensors, 21, 8360 (2021).
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A.C.Barksdale, J. Yoon, H. J. Kwon, and J. Han, “Refine-
ment of brine for lithium extraction using ion concentra-
tion polarization,” Separation and Purification Technology,
282,B,120055 (2021).

A.Xiong,S.Kausahl,I. J. Tay, B. P. Engelward, J. Han, and
P. R. Preiser, “MalariaCometChip for high-throughput
quantification of DNA damage in Plasmodium falci-
parum,” Protocol, 2(3), 100797 (2021).

T. Kwon, K. Choi, and J. Han, “Separation of Ultra-High
Density Cell Suspension via Elasto-Inertial Microfluidics,”
Small, 17(39), 2101880, (2021).

H. Jeon, D-H. Lee, B. Juni, M. Pinilla-Vera, R. M. Baron,
B. D. Levy, J. Voldman, and J. Han, “Fully Automated,
Sample-to-Answer Leukocyte Functional Assessment
Platform for Continuous Sepsis Monitoring via Micro-
liters of Blood,” ACS Sensors, 6, 2747 (2021).

B. Juni, D.-H. Lee, H. Jeon, M. G. Duvall, J. Nijmeh, R.-E.
E.Abdunour, M. Pinilla-Vera, R. M. Baron, J. Han, J. Vold-
man, and B. D. Levy, “Inflammation resolution circuits
are uncoupled in acute sepsis and correlate with clinical
severity,” JCI Insight, 6(15),e148866, (2021).

Z.Liu,R.Screven, D.Yu, L. Boxer, M. Meyers, J. Han,and L.
Devireddy, “Microfluidic separation of canine adipose-de-
rived mesenchymal Stromal cells,” Tissue Engineering
Part C: Methods, 27(8),10.1089/ten.tec.2021.0082 (2021).

J.Yoon, M. T. Flavin, and J. Han, “Current efficiency and
selectivity reduction caused by co-ion leakage in elec-
tromembrane processes,” Water Research, 201, 117351,
(2021).

I. Shrivastava, E. Eric Adams, B. Al-Anzi, A. C. Chow, and
J.Han, “Confined plunging liquid jets for dilution of brine
from desalination plants,” Processes, 9(5), 856, (2021).

K. K. Zeming, R. Ly, K. L. Woo, G. Sun, K. Y. Quek, L. E.
Chow, C.-H.Chen, J. Han, and S. L. Lim, “Multiplexed Sin-
gle-Cell Leukocyte Enzymatic Secretion Profiling from
Whole Blood Reveals Patient-Specific Immune Signature,”
Analytical Chemistry, 93,10, 4374-4382, (2021).
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Ruonan Han
Associate Professor

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

Xibi Chen, EECS

Mohamed Elsheikh, EECS

Mohamed I. Ibrahim, EECS

Muhammad I. Khan, EECS

Mina Kim, EECS (Co-supervised with Hae-Seung Lee)
Eunseok Lee (Co-supervised with Anantha
Chandrakasan)

Nathan Monroe, EECS

Jinchen Wang, EECS

Alec Yen, EECS

UNDERGRADUATE STUDENTS
Reed Foster, EECS
Shigi Chen, EECS

SUPPORT STAFF

Kathleen Brody, Administrative Assistant

SELECTED PUBLICATIONS

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. I. 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, RFIC Special Issue, 2022. (Invited)
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X.Li, W. Chen, S. Li, Y. Wang, F. Huang, X. Yi, R. Han, and
Z. Feng, “A High-Efficiency 142-182 GHz SiGe BiCMOS
Power Amplifier With Broadband Slotline-Based Power
Combining Technique,” IEEE J. of Solid-State Circuits,2022.

N. M. Monroe, G. C. Dogiamis, R. Stingel, P. Myers, X.
Chen,and R. Han, “Electronic THz Pencil Beam Forming
and 2D Steering for High Angular-Resolution Operation:
A 98x98 Unit, 265GHz CMOS Reflectarray with In-Unit
Digital Beam Shaping and Squint Correction,” IEEE Inter-
national Solid-State Circuit Conf. (ISSCC), San Francisco,
CA, Feb. 2022.

X.Chen, M. 1. Wasiq Khan, X. Yi, X. Li, W. Chen, J. Zhu, Y.
Yang, K. E. Kolodziej, N. M. Monroe, and R. Han, “A140GHz
Transceiver with Integrated Antenna, Inherent-Low-Loss
Duplexing and Adaptive Self-Interference Cancellation
for FMCW Monostatic Radar,” IEEE International Sol-
id-State Circuit Conf. (ISSCC), San Francisco, CA, Feb. 2022.

X.Li, W. Chen, S. Li, H. Wu, X. Yi, R. Han, and Z. Feng, “‘A
110-to-130GHz SiGe BiCMOS Doherty Power Amplifier
with Slotline-Based Power Combining Technique Achiev-
ing >22dBm Saturated Output Power and >10% Power
Back-Off Efficiency,” IEEE International Solid-State Circuit
Conf. (ISSCC), San Francisco, CA, Feb. 2022.

X.Yi,C.Wang,Z.Hu, J. Holloway, M.I. Khan, M. Ibrahim,
M. Kim, G. Dogiamis, B. Perkins, M. Kaynak, R. Yazicigil,
A.Chandrakasan, and R. Han, “Emerging Terahertz Inte-
grated Systemsin Silicon,” IEEE Transactions on Circuits
and Systems-I, vol. 68, no. 9, Sept. 2021. (Invited)

M. I. W. Khan, J. Woo, X. Yi, M. Ibrahim, R. Yazicigil, A.
Chandrakasan, and R. Han, “A 0.31THz CMOS Uniform
Circular Antenna Array Enabling Gen- eration/Detec-
tion of Waves with Orbital-Angular Momentum,” IEEE
Radio-Frequency Integrated Circuit Symp. (RFIC), Atlanta,
GA, Jun. 2021. (Best Student Paper Award).

L.Yi, H. Javadi, W. Zhang, J. Mckelvy, M. Kim, A. Yen,
and R. Han, “Sub-Terahertz Heterodyne Spectroscopy of
Carbonyl Sulfide,” IEEE International Frequency Control
Symposium (IFCS), Jul. 2021.
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Song Han

Associate Professor
Department of Electrical Engineering & Computer Science

Machine learning, artificial intelligence, model compression, hardware acceler-
ator, domain-specific architecture.

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

POSTDOCTORAL ASSOCIATES
Wei-Ming Chen, EECS
Wei-Chen Wang, EECS

GRADUATE STUDENTS
Han Cai, EECS

Ji Lin, EECS

Yujun Lin, EECS

Zhijian Liu, EECS

Haotian Tang, EECS

Hanrui Wang, EECS

Zhekai Zhang, EECS

Ligeng Zhu, EECS

UNDERGRADUATE STUDENTS
Kevin Shao, EECS

SUPPORT STAFF

Jami L. Mitchell, Administrative Assistant

SELECTED PUBLICATIONS

J.Lin, W. Chen, H. Cai, C. Gan, and S. Han, “"MCUNet-v2:
Memory-Efficient Inference for Tiny Deep Learning,’
Neural Information Processing System(NeurIPS), 2021.

L.Zhu,H.Lin,Y.Luy,Y.Lin,and S. Han, “Delayed Gradient
Averaging: Tolerate the Communication Latency for
Federated Learning,” Neural Information Processing
System(NeurIPS), 2021.

Y.Lin,Z.Zhang,H. Tang, H. Wang, and S. Han, “Point Acc:
Efficient Point Cloud Accelerator,” International Sympo-
sium on Microarchitecture (MICRQO), 2021.

Y. Lin, M. Yang, and S. Han, “NAAS: Neural Accelerator
Architecture Search,” Design Automation Conference
(DAC), 2021.

Y. Ding, L. Zhu, Z. Jia, G. Pekhimenko, and S. Han, “IOS:
Inter-Operator Scheduler For CNN Acceleration,”Con-
ference on Machine Learning and Systems (MLSys), 2021.

J. Lin, W.-M. Chen, Y. Lin, J. Cohn, C. Gan, and S. Han,
“MCUNet: Tiny Deep Learning on IoT Devices,” Neural
Information Processing System(NeurIPS), spotlight pre-
sentation, 2020.
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H. Cai, C. Gan, L. Zhu, and S. Han, “Tiny Transfer Learn-
ing: Reduce Activations, not Trainable Parameters for
Efficient On-Device Learning,” Neural Information Pro-
cessing System (NeurIPS), 2020.

S.Zhao, Z. Liu, J. Lin, J. Zhu, and S. Han, “Differentiable
Augmentation for Data-Efficient GAN Training,” Neural
Information Processing System (NeurIPS), 2020.

H. Caj, C. Gan, T. Wang, Z. Zhang, and S. Han, “Once For
All: Train One Network and Specialize It for Efficient
Deployment,” International Conference on Learning Rep-
resentations (ICLR), 2020.

H. Wang, K. Wang, J. Yang, L. Shen, N. Sun, H.-S. Lee,
and S. Han, “Transferable Transistor Sizing with Graph
Neural Networks and Reinforcement Learning,” Design
Automation Conference (DAC), 2020.

Z.Zhang, H.Wang, S. Han, and B. Dally, “SpArch: Efficient
Architecture for Sparse Matrix Multiplication,” Inter-
national Symposium on High-Performance Computer
Architecture (HPCA), 2020.

Z.Liu, H. Tang, Y. Lin, and S. Han, “Point Voxel CNN for
Efficient 3D Deep Learning,” Neural Information Pro-
cessing System (NeurIPS), Spotlight presentation.2019.

L.Zhu,Z.Liu,and S. Han, “Deep Leakage from Gradients,”
Neural Information Processing System (NeurIPS), 2019.

J.Lin,C.Gan,and S. Han, “TSM: Temporal Shift Module for
Efficient Video Understanding,” International Conference
on Computer Vision (ICCV), 2019.

H.Cai,L.Zhu, and S. Han, “ProxylessNAS: Direct Neural
Architecture Search on Target Task and Hardware,”
International Conference on Learning Representations
(ICLR), 2019.
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Juejun (JJ) Hu

Associate Professor

Department of Materials Science & Engineering

Integrated photonics, optical thin films, glass and amorphous materials, sil-
iconphotonics, light management in photovoltaics, magneto-optical isola-
tion,integration on unconventional substrates (polymers, optical crystals, 2-D
materials, etc.), infrared imaging, spectroscopy, metasurface.

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

RESEARCH SCIENTIST
Tian Gu, MRL

POSTDOCTORAL ASSOCIATES
Sensong An, DMSE

Diana Mojahed, DMSE

Mikhail Shalaginov, DMSE

Hung-I Lin, DMSE

Louis Martin, DMSE

GRADUATE STUDENTS
Cosmin Constantin Popescu, DMSE
Tushar Karnik, DMSE

Gillian Micale, DMSE

Luigi Ranno, DMSE

Fan Yang, DMSE

Khoi Phuong Dao, DMSE

Brian Mills, DMSE

Maarten Peters, DMSE

VISITOR

Samuel Serna, Bridgewater State University

SUPPORT STAFF

Sandra Crawford, Administrative Assistant

SELECTED PUBLICATIONS

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. Nanotechnol. vol. 16, pp. 661-666, 2021.

S.Yu, J. Ly, V. Ginis, S. Kheifets, S. Lim, M. Qiu, T. Gu,
J. Hy, and F. Capasso, “On-chip optical tweezers based
on freeform optics, “On-chip optical tweezers based on
freeform optics,” Optica, vol. 8, pp. 409-414, 2021.

M. Shalaginov, S. An,Y. Zhang, E. 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. Commun.,
vol. 12, pp. 1225, 2021.

M.Shalaginov,S.An,F.Yang,P.Su,D.Lyzwa,A.Agarwal H.
Zhang, J.Hu,and T. Gu, “Single-Element Diffraction-Lim-
ited Fisheye Metalens,” Nano Lett., vol. 20, pp. 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.
Liberman, K. Richardson, and J. Hu, “Broadband Trans-
parent Optical Phase Change Materials for High-Per-
formance Nonvolatile Photonics,” Nat. Commun., Vol. 10,
PD. 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, vol.
6, pp. 473-478,2019.

D.Kita, B. Miranda, D. Favela, D. Bono, J. Michon, H. Lin,
T. Gu, and J. Hu, “High-performance and Scalable On-chip
Digital Fourier Transform Spectroscopy,” Nat. Commun.,
vol. 9, pp. 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, vol. 5, pp. 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.
Commun., vol. 9, pp. 1481, 2018.

L.Li, H. Lin, Y. Huang, R. Shiue, A. Yadav, J. Li, J. Michon,
D.Englund, K. Richardson, T. Gu, and J. Hu, “High-perfor-
mance Flexible Waveguide-integrated Photodetectors,”
Optica, vol. 5, pp. 44-51,2018.

L.Lj, H. Lin, S. Qiao, Y. Huang, J. Li, J. Michon, T. Gu, C.
Ramos, L. Vivien, A. Yadav, K. Richardson, N. Lu, and J. Hu,
“Monolithically Integrated Stretchable Photonics,” Light
Sci. Appl., vol. 7, 17138, 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. Richard-
son, J. Kong, and J. Hu, “Chalcogenide Glass-on-Graphene
Photonics,” Nat. Photonics, vol. 11, pp. 798-805, 2017.
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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

John L. Reno, Sandia National Lab.

Zbig Wasilewski, University of Waterloo
Gerard Wysocki, Princeton University
Kevin Lascola, Thorlabs

POSTDOCTORAL ASSOCIATES
Ali Khalatpour, RLE

GRADUATE STUDENTS
Theodore Letsou, EECS
Andrew Paulsen, EECS
Tianyi Zeng, EECS

SUPPORT STAFF

Shayne Fernandes, Administrative Assistant

SELECTED PUBLICATIONS

A.Khalatpour, A.K. Paulsen, C. Deimert, Z. R. Wasilewski,
and Qing Hu, “High power portable terahertz laser sys-

tems,” Nat. Phot. 15,16-20, 2021.

B. Mirzaei, Y. Gan, M. Finkel, C. Groppi, A. Young, C. Walker,
A.Khalatpour, Q. Hu, and J. R. Gao, ‘4.7 THz asymmetric
beam multiplexer for GUSTO,” Opt. Ex. 29, 24434 (2021).

Q. Hu, “High power portable THz laser systems,” Inter-
national Symposium on Terahertz Frontier Progress 2021,

Shanghai, China, Jan. 5-6, 2021. (Invited)

Q. Hu, “Development of high-temperature THz QCLs '

2021 CLEO, San Jose, May 9-14,2021. (Invited)
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Rafael Jaramillo
Thomas Lord Associate Professor of Materials Science
and Engineering

Department of Material Science and Engineering

Developing compound semiconductors for application to photonics, electron-
ics, and energy conversion. Emphasis on lesser-studied materials, chalcogenide
thin film processing including molecular beam epitaxy (MBE), and advanced
characterization.

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

POSTDOCTORAL ASSOCIATES
Wouter Mortelmans, DMSE
Ida Sadeghi, MRL

GRADUATE STUDENTS
Jiahao Dong, DMSE

Yifei Li, DMSE

Jack van Sambeek, DMSE
Kevin Ye, DMSE

SELECTED PUBLICATIONS

S.S.Jo, C. Wy, L. Zhu, L. Yang, M. Lj, and R. Jaramillo,
“Photonic Platforms Using In-Plane Optical Anisotropy
of Tin (II) Selenide and Black Phosphorus,” Advanced
Photonics Research 2, 2100176 (2021).

Y. Li, Y. Wu, H. Yu, I. Takeuchi, and R. Jaramillo, “Deep
Learning for Rapid Analysis of Spectroscopic Ellipsom-
etry Data,” Advanced Photonics Research 2,2100147 (2021).

I.Sadeghi, K.Ye,M.Xu,Y.Li, J. M. LeBeau, and R. Jaramillo,
“Making BaZrS, Chalcogenide Perovskite Thin Films by
Molecular Beam Epitaxy,” Advanced Functional Materials
31, 2105563 (2021).

H.Yin, A.Kumar, J. M. LeBeau, R. Jaramillo, “Defect-Level
Switching for Highly Nonlinear and Hysteretic Electronic
Devices,” Phys. Rev. Applied 15, 014014 (2021).

S.S.Jo,A.Singh, L.Yang,S. C. Tiwari, S. Hong, A. Krishna-
moorthy, M. G. Sales, S. M. Oliver, J. Fox, R. L. Cavalero, D.
W. Snyder, P. M. Vora, S. J. McDonnell, P. Vashishta, R. K.
Kalia, A.Nakano, and R. Jaramillo, “ Growth Kinetics and
Atomistic Mechanisms of Native Oxidation of ZrS,Se,_,
and MoS, Crystals,” Nano Letts. 20, 8592—-8599 (2020).

A. Singh, S. S. Jo, Y. Li, C. Wu, M. Lj, and R. Jaramillo,
“Refractive Uses of Layered and Two-Dimensional Mate-
rials for Integrated Photonics,” ACS Photonics 7,3270—3285
(2020).

S.Filippone, B. Zhao, S. Niu, N. Z. Koocher, D. Silevitch, I.
Fina, J. M. Rondinellij, J. Ravichandran, and R. Jaramillo,
“Discovery of highly polarizable semiconductors BaZrS,
and Ba,Zr,S,. Phys. Rev. Materials 4,091601 (2020).
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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
Tianyi Han, MRL

Varun Kamboj, Physics

Zhengguang Lu, Physics

Fangzhou Xia, Physics

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

UNDERGRADUATE STUDENT
Christopher Tong, Physics
Yuqing Xie, Physics

SUPPORT STAFF

Gerry Miller, Administrative Assistant

SELECTED PUBLICATIONS

J.Yang, G. Chen, T. Han, Q. Zhang, Y.-H. Zhang, L. Jiang,
B.Lyuetal, “Spectroscopy signatures of electron correla-
tionsin a trilayer graphene/hBN moiré superlattice,” Sci-
ence 375, n0. 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. Tan-
iguchi, P. L. McEuen, L. Ju “Accurate measurement of
the gap of graphene/hBN moiré superlattice through
photocurrent spectroscopy,” Physical Review Letts.,2021.

L. Ju, L. Wang, X. Li, F. Zhang, S. Moon, Z. Lu, K. Wata-
nabe, T. Taniguchi, D. Smirnov, F. Rana, and P. L. McEuen,
“Unconventional valley-dependent optical selection rules
and Landau level mixing in bilayer graphene,” Nature
Communications, 2020.

L. Ju, L. Wang, T. Cao, T. Taniguchi, K. Watanabe, S.
G. Louie, 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,
C. Jin et al, “Soliton-dependent plasmon reflection at
bilayer graphene domain walls,” Nature Materials 15, no.
8 (2016): 840-844.
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J.Velasco Jr., L. Ju, D. Wong, S. Kahn, J. Lee, H.-Z. Tsai, C.
Germany et al,, “Nanoscale control of rewriteable doping
patternsin pristine graphene/boron nitride heterostruc-
turesm,” Nano Letts. 16, no. 3 (2016): 1620-1625.

D.Wong, J. Velasco Jr., L. Ju, J. Lee, S. Kahn, H.-Z. Tsai, C.
Germany et al,, “Characterization and manipulation of
individual defectsin insulating hexagonal boron nitride
using scanning tunnelling microscopy,” Nature Nano-
technology 10, no. 11 (2015): 949.

L. Ju, Z. Shi, N. Nair, Y. Lv, C. Jin, J. Velasco Jr., C. Oje-
da-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, W. Yanget al., “Photoinduced doping in heterostruc-
tures of graphene and boron nitride,” Nature Nanotech-
nology 9, no. 5 (2014): 348.

Z.Shi, C.Jin, W.Yang, L. Ju, J. Horng, X. Lu, H. A. Bechtel
et al., “Gate-dependent pseudospin mixing in graphene/
boron nitride moiré superlattices,” Nature Physics 10, no.
10 (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.

K.E.Mak, L. Ju,F.Wang,and T. F. Heinz, “Optical spectros-
copy of graphene: From the far infrared to the ultravio-
let,” Solid State Communications 152, no. 15 (2012):1341-1349.

L. Ju, B. Geng, J. Horng, C. Girit, M. Martin, Z. Hao, H. A.
Bechtel et al., “Graphene plasmonics for tunable tera-
hertz metamaterials,” Nature Nanotechnology 6, no. 10
(2011): 630.
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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.

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

POSTDOCTORAL ASSOCIATES
Celesta S. Chang, MechE
Chanyeol Choi, RLE
Junseok Jeong, RLE
Jihoon Kang, RLE
Hyunseok Kim, MechE
Ki Seok Kim, RLE
Sangho Lee, MechE

Jiho Shin, MechE
Min-Kyu Song, MechE
Jun Min Suh, MechE

GRADUATE STUDENTS
Ne Myo Han, MechE
Doyoon Lee, MechE
Yunpeng Liu, MechE
Kuangye Lu, MechE

Kuan Qiao, MechE

Xinyuan Zhang, MSE

VISITOR

Dusik Bae, Samsung

SUPPORT STAFF

John Mayo, Administrative Assistant

SELECTED PUBLICATIONS

S.Choj, S.Tan, Z.Li, Y. Kim, C. Choi, P--Y. Chen, H. Yeon, S.
Yu, and J. Kim, “SiGe epitaxial memory for neuromorphic
computing with reproducible high performance based
on engineered dislocations,” Nature Materials, Vol. 17,
335-340 (2018).

W. Kong, H. Li, K. Qiao, Y. Kim, K. Lee, Y. Nie, D. Lee, T.
Osadchy, R. J. Molnar, D. K. Gaskill, R. L. Myers-Ward, K.
M. Daniels,Y.Zhang, S. Sundram, Y. Yu, S.-H. Bae, S. Rajan,
Y. Shao-Horn, K. Cho, A. Ougazzaden, J. C. Grossman,
and Jeehwan Kim, “Polarity governs atomic interaction
through two-dimensional materials,” Nature Materials,
Vol. 17,999-1004 (2018).

J. Shim, S.-H. Bae, W. Kong, D. Leeg, K. Qiao, D. Nezich, Y.
J. Park, R. Zhao, S. Sundaram, X. Li, H. Yeon, C. Choi, H.
Kum, R. Yue, G. Zhou, Y. Ou, K. Lee, J. Moodera, X. Zhao,
J.-H. Ahn, C. Hinkle, A. Ougazzaden, and J. Kim, “Con-
trolled crack propagation for atomic precision handling
of wafer-scale two-dimensional materials,” Science, Vol.
362, Issue 6415, 665-670 (2018).
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S.-H.Bae, H. Kum, W. Kong, Y. Kim, C. Choi, B. Lee, P. Lin,
Y. Park, and J. Kim, “Integration of bulk materials with
two-dimensional materials for physical coupling and
applications,” Nature Materials, Vol. 18, 550-560 (2019).

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).

H.Kum, D. Lee, W. Kong, H. Kim, Y. Park, Y. Kim, Y. Baek,
S.-H. Bae, K. Lege, and J. Kim, “Epitaxial growth and lay-
er-transfer techniques for heterogeneous integration of
materials for electronic and photonic devices,” Nature
Electronics, Vol. 2, 439-450 (2019).

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).

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.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).

H. Yeon, H. Lee, Y. Kim, D. Lee, Y. Lee, J.-S. Lee, J. Shin,
C. Choj, J.-H. Kang, J. M. Suh, H. Kim, H. S. Kum, J. Lee,
D. Kim, K. Ko, B. S. Ma, P. Lin, S. Han, S. Kim, S.-H. Bae,
T.-S. Kim, M.-C. Park, Y.-C. Joo, E. Kim, J. Han, and J.
Kim, “Long-term reliable physical health monitoring by
sweat pore-inspired perforated electronic skins,” Science
Advances, Vol. 7, Issue 27 (2021).
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Sang-Gook Kim

Professor

Department of Mechanical Engineering

Al for Design and Manufacturing, MEMS Knowledge Representation
Rm. 1-306 | 617-452-2472 | sangkim @ mit . edu

VISITING RESEARCH STAFF
Sang-Hyun Lee, Hyundai Motor Co.

GRADUATE STUDENTS
Haluk Akay, MechE
Jack Gammack, MechE

UNDERGRADUATE STUDENT
Ceylan Ceylan, MechE

SUPPORT STAFF

Tony Pulsone, Administrative Assistant

SELECTED PUBLICATIONS

K.W.D.Araujo, S. Kohles, S.-G. Kim, H. A. Sanchez, “Affor-
dance-Based Surgical Design Methods Considering Bio-
mechanical Artifacts,” Ecological Psychology, V. 33.1,2021.

H.Akay, and S.-G. Kim, “Extracting Functional Require-
ments from Design Documentation using Machine
Learning,” 27th CIRP Design Conference, Procedia CIRP
Volume 50, 2021.

H.Akay,and S.-G.Kim, «Reading functional requirements
using machine learning-based language processing,” CIRP
Annals - Manufacturing Technology, v70.1, 2021.

J. Gammack, H. Akay, C. Ceylan, S.G. Kim, “Semantic
knowledge management system for design documenta-
tion with heterogeneous data using machine learning,”
28th CIRP Design Conference, Procedia CIRP, 2022 (in
press).
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Jing Kong
MTL Associate Director

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
Xiang Ji, RLE

POSTDOCTORAL ASSOCIATES
Yunfan Guo, RLE

Nannan Mao, RLE

Ji-Hoon Park, RLE

Jiangtao Wang, RLE

Tianyi Zhang, RLE

Peng Wu, RLE

GRADUATE STUDENTS

Luiz Gustavo Pimenta Martins, Physics
Angyu Lu, EECS

Zhantao Chen, MechE

Zhien Wang, DMSE

Xudong (Sheldon) Zheng, EECS

VISITING STUDENTS
Shin-Yi Tang, RLE

SUPPORT STAFF

Arlene Wint, Administrative Assistant

SELECTED PUBLICATIONS

Y. Guo, E. Shi, J. Zhu, P--C. Shen, J. Wang, Y. Lin, Y. Mao, S.
Deng,B.Li, J.-H. Park, A.-Y.Lu, S. Zhang, Q. Ji, Z. Li, C. Qiu,
S.Qiu, Q. Li, L. Dou, Y. Wu, J. Zhang, T. Palacios, A. Cao,
and J. Kong, “Soft-lock drawing of super-aligned carbon
nanotube bundles for nanometre electrical contacts,”
Nature Nanotechnology, 17 278-284 (2022).

P-C.Shen,Y.Lin,C.Su,C. McGahan, A.-Y. Ly, X. Ji,X. Wang,
H.Wang, N. Mao, Y. Guo, J.-H. Park, Y. Wang, W. Tisdale, J.
Li,X.Ling, K.E. Aidala, T. Palacios, and J. Kong, “Healing of
donor defect states in monolayer molybdenum disulfide
using oxygen-incorporated chemical vapour deposition,”
Nature Electronics, 5, 28-36, (2022).

H.Wang, Z.Yao,G.S. Jung, Q. Song, M. Hempel, T. Palacios,
G. Chen, M. J. Buehler, A. Aspuru-Guzik, and J. Kong,
“Frank-van der Merwe growth in bilayer graphene,
Matter, 4(10), 3339-3353 (2021).

Qi. Ji, C. Su, N. Mao, X. Tian, J.-C. Idrobo, J. Miao, W. A.
Tisdale, A. Zett], J. Li,and J. Kong, “Revealing the Brgnst-
ed-Evans-Polanyirelation in halide-activated fast MoS2
growth toward millimeter-sized 2D crystals,” Science
Advances, 7 (44), eabj3274 (2021).
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M.Sun,J.Li,Q.Ji, Y. Lin, J. Wang, C. Su, M.-H. Chiu, Y. Sun,
H. Si, T. Palacios, J. Ly, D. Xie, and J. Kong, “Anomalous
heavy doping in chemical-vapor-deposited titanium
trisulfide nanostructures,” Physical Review Materials, 5
(9), 094002 (2021).

X.Ji,J.Zhao,S.M. Jung, A.1. H. Hrdina, M. J. Wolf, X. Yang,
G. Vaartstra, H. Xie, S.-X. L. Luo, A-Y. Lu, R. E. Welsch, E.
N. Wang, L.-J. Li, and J. Kong, “Bottom-Up Synthesized
All-Thermal-Catalyst Aerogels for Heat-Regenerative Air
Filtration,” Nano Letts., 21(19), 8160-8165 (2021).

Y.Guo, Y. Lin, K. Xie,B. Yuan, J. Zhu, P.-C. Shen, A.-Y. Ly, C.
Su, E.Shi, K.Zhang, C. H. Fu, H. Xu, Z. Cai, J.-H. Park, Q. Ji,
J.Wang, X. Dai, X. Tian, S. Huang, L. Dou, L. Jiao, J. Li, Y.
Yu, J.-C.Idrobo, T. Cao, T. Palacios, and J. Kong, “Designing
artificial two-dimensional landscapes via atomic-layer
substitution,” PNAS, 118(32), €2106124118 (2021).

J-H.Park, A-Y.Lu,P-C. Shen, B. G. Shin, H. Wang, N. Mao,
R. Xy, S. J. Jung, D. Ham, K. Kern, Y. Han, and J. Kong,
“Synthesis of High-Performance Monolayer Molybde-
num Disulfide at Low Temperature,” Small Methods, 5
(6), 2000720, (2021).

P-C.Shen,C.Suy,Y.Lin, A.-S.Chou, C.-C. Cheng, J.-H. Park,
M.-H.Chiu, A.-Y.Lu, H.-L. Tang, M. M. Tavakoli, G. Pitner,
X. Ji, Z. Cai, N. Mao, J. Wang, V. Tung, J. Li, J. Bokor, A.
Zettl, C.-I. Wu, T. Palacios, L.-J. Li,and J. Kong, “Ultralow
contact resistance between semimetal and monolayer
semiconductors,” Nature, 593 (7858), 211-217 (2021).
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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 RESEARCHERS
Jinchi Han, RLE
Apoorva Murarka, RLE

GRADUATE STUDENTS
Quang Kieu, EECS

Hunjoo Kim, LGO

Sajjad Mohammadiyangijeh, EECS
Tareq Sagr, LGO

Aaron Yeiser, EECS

John Zhang, MechE

UNDERGRADUATE STUDENTS
William Nolan, EECS

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

SELECTED PUBLICATIONS

P. Garcha, V. Schaffer, S. Ramaswamy, B. Haroun, J.
Wieser, J. H. Lang, and A. P. Chandrakasan, “A 770 kS/s
integrated-fluxgate magnetometer with duty cycling for
contactless current sensing,” Proceedings: International
Solid-State Circuits Conference, 80-81, San Francisco, CA,
Feb. 14-18,2021.

N.X.Wang, H.W. Wang, J. Mei, S. Mohammadi, J. Moon, J.
H.Lang,and J. L.Kirtley, “Robust wireless power transfer
system based on rotating fields for multi-user charging,”
IEEE Transactions on Energy Conversion, 36, 693-702,
Jun. 2021.

U. Radhakrishna, Y. Yang, A. B. Shin and J. H. Lang,
“Resource allocation in Vibration energy harvesters,”
IEEE/ASME J. of Microelectromechanical Systems, 30,
744750, Oct. 2021.

E.Ng, J. D.Boles, J. H. Lang and D. J. Perreault, “Non-iso-
lated DC-DC converter implementations based on piezo-
electrictransformers,” Proceedings: IEEE ECCE, 1749-1756,
Vancouver, CA, Oct 10-14,2021.

B. G. Cary, J. Z. Zhang, C. . McHugh, 1. Kymisses, E. S.
Olson, H. H. Nakajima and J. H. Lang, “An implantable
umbo microphone for fully-implantable assistive hear-
ing devices,” Proceedings: IEEE Sensors Conference, 1-4,
Virtual, Oct. 31- Nov. 4, 2021.
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S. Zhao, U. Radhakrishna, J. H. Lang, and D. Buss,
“Low-voltage broadband piezoelectric vibration energy
harvesting enabled by a highly-coupled harvester and
tunable PSSHI circuit,” Smart Materials and Structures,
30,125030, Nov. 2021.

J.Bonavia, J.D.Boles, J. H. Lang, and D. J. Perreault, “Aug-
mented piezoelectric resonators for power conversion,”
Proceedings: IEEE COMPEL Workshop, 1-8, Cartagena,
Columbia, Nov. 2-5, 2021.

J.Piel, J.D.Boles, J. H. Lang, and D. J. Perreault, “Feedback
control for a piezoelectric-resonator-based DC-DC power
converter,” Proceedings: IEEE COMPEL Workshop, 1-8,
Cartagena, Columbia, Nov. 2-5,2021.

M. M. Qasim, D. M. Otten, J. H. Lang, J. L. Kirtley, and
D. J. Perreault, “Comparison of inverter topolgies for
high-speed motor drive applications,” Proceedings: IEEE
COMPEL Workshop, 1-8, Cartagena, Columbia, Nov. 2-5,
2021.

J.D.Boles, E. Ng, J. H. Lang, and D. J. Perreault, “DC-DC
converter implementations based on piezoelectric trans-
formers,” IEEE J. of Emerging and Selected Topics in Power
Electronics, Nov. 16, 2021.

J.Han, Z. Nelson, M. R. Chua, T. M. Swager, E. Niroui, J.
H. Lang, and V. Bulovic, “Molecular platform for fast
low-voltage nanoelectromechanical switching,” Nano
Letts., 21,10244-10251, Dec. 7, 2021.

J.Han, J.H.Lang, and V. Bulovic, “A thin-film piezoelectric
speaker based on an active microstructure array,” Pro-
ceedings: IEEE MEMS Workshop, 852-855, Tokyo, Japan,
Jan. 9-13,2022.

J. Zhang, B. Cary, H. H. Nakajima, E. S. Olson, and J. H.
Lang, “A PVDF-TrFE intracochlear hydrophone and
amplifier for totally implantable cochlear implants,”
Proceedings: IEEE MEMS Workshop, 408-11, Tokyo, Japan,
Jan. 9-13,2022.

J.D.Boles, J. Bonavia, P. Acosta, Y. Ramadass, J. H. Lang,
and D. J. Perreault, “Evaluating piezoelectric materials
and vibration modes for power conversion,” IEEE Trans-
actions on Power Electronics, 37, 3374-3390, Mar. 2022.
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Hae-Seu ng Lee Analog and Mixed-signal Integrated Circuits, with a Particular Emphasis in
Director of Microsystems Technology Laboratories Data Conversion Circuits in scaled CMOS.

Director of Center for Integrated Circuits and Systems Rm. 39-521| 617-253-5174 | hslee @ mtl . mit . edu

ATSC Professor of Electrical Engineering & Computer Science

Department of Electrical Engineering & Computer Science

POSTDOCTORAL ASSOCIATE
Anand Chandrasekhar, EECS

GRADUATE STUDENTS
Ruicong Chen, EECS
Rebecca Ho, EECS

Mina Kim, EECS

Jaehwan Kim, EECS
Rishabh Mittal, EECS
Vipasha Mittal, EECS

SUPPORT STAFF

Elizabeth Green, Sr. Administrative Assistant
Elizabeth Kubicki, Administrative Assistant

PUBLICATIONS

J.Seo,H.-S. Lee,and C. Sodini, “Non-invasive Evaluation of
aCarotid Arterial Pressure Waveform Using Motion-Tol-
erant Ultrsound Measurements During Valsalva Maneu-
ver," IEEE J. of Biomedical and Health Informatics, vol. 25,
pp. 163-174, Jan. 2021

T.Jeong, A.Chandrakasan,and H.-S. Lee, “S2ADC: A 12-bit,
1.25MS/s Secure SAR ADC with Power Side-Channel
Attack Resistance,” IEEE J. Solid-State Circuits, vol. SC-53,
pp. 844-854 Mar. 2021.

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,” to appear in 2022
IEEE RFIC, Jun.19-21, 2022, Denver, CO.

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

H.-S. Lee and D. Daly, “Push-pull dynamic amplifier cir-
cuits,” U.S. Patent 10,951,184, Mar. 16, 2021

H.-S. Lee, “Analog current memory with droop compen-
sation,” U.S. Patent 11,031,090, Jun. 8, 2021

H.-S.Lee, “Photo receiver circuits”, U.S. Patent 11,067,439,
Jul. 20, 2021

H.-S.Lee, “Constant level-shift buffer amplifier circuits,”
U.S. Patent 11,114,986, Sep. 7, 2021
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Luqiao Liu
Associate Professor

Department of Electrical Engineering & Computer Science

Spintronics; spin based logic and memory device; nanoscale magnetic material
for information storage and microwave application; fabrication technique of
magnetic nanodevices; spin related phenomena in semiconductor, topological
insulator, superconductors and low dimensional material; magnetic dynamics

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

GRADUATE STUDENTS
Tagiyyah Safi, EECS

Justin Hou, EECS
Pengxiang Zhang, EECS
Josh Chou, Physics

Brooke C McGoldrick, EECS
Zhonggiang Hu, EECS
Qiuyuan Wang, EECS

SUPPORT STAFF

Elizabeth Green, Administrative Assistant

SELECTED PUBLICATIONS
D.D.Awschalom,C.H.R.Du, R. He, J. Heremans, A. Hoff-
mann, J. Hou, H. Kurebayashi, Y. Li, L. Liu, V. Novosad,
J. Sklenar, S. Sullivan, D. Sun, H. Tang, V. Tyberkevych,
C.Trevillian, A. W. Tsen, L. Weiss, W. Zhang, X. Zhang, L.
Zhao, and C. W. Zollitsch, “Quantum engineering with
hybrid magnonics systems and materials,” IEEE Trans-
actions on Quantum Engineering, 1-1, (2021).

Y.Fan, J.Finley, M. E. Holtz, P. Quarterman, A. J. Grutter, J.
Han, P.Zhang, T.S. Safi, J. T. Hou, and L. Q. Liu, “Resonant
spin transmission mediated by magnons in a magnetic
insulator,” Advanced Materials, 2008555 (2021).

Q.Shao,P.Lij, L. Liu, H. Yang, S. Fukami, A. Razavi, H. Wu,
K.Wang, E. Freimuth, Y. Mokrousov, M. D. Stiles, S. Emori,
A.Hoffmann, J. Akerman, K. Roy, J. P. Wang, S. H. Yang, K.
Garello,and W. Zhang, “Roadmap of Spin—Orbit Torques,”
IEEE Transactions on Magnetics 57,1 (2021).

J. Han, and L. Liu, “Topological insulators for efficient
spin-orbit torques,” APL Materials 9, 060901 (2021).

B. Khurana, J. J. Bauer, P. Zhang, T. Safi, C.-T. Chou, J. T.
Hou, T.Fakhrul,Y.Fan, L. Liu,and C. A. Ross, “Magnetism
and spin transport in platinum/scandium-substituted
terbium iron garnet heterostructures” Physical Review
Materials 5, 084408 (2021).

J. T. Hou, P. Zhang, and L. Liu, “Proposal for a
Spin-Torque-Oscillator Maser Enabled by Microwave
Photon-Spin Coupling,” Physical Review Applied 16, 034034
(2021).

J.Han,Y.Fan, B. C. McGoldrick, J. Finley, J. T. Hou, P. Zhang,
and L. Liu, “Nonreciprocal Transmission of Incoherent
Magnons with Asymmetric Diffusion Length,” Nano
Letts. 21,7037 (2021).
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J. Han, B. C. McGoldrick, C.-T. Chou, T. S. Saf, J. T. Hou,
and L. Liu, “Current-induced switching of a ferromag-
netic Weyl semimetal Co,MnGa,” Applied Physics Letts.
119, 212409 (2021).

B. C. McGoldrick, J. Z. Sun, and L. Liu, “Ising Machine

Based on Electrically Coupled Spin Hall Nano-Oscillators,”
Physical Review Applied 17, 014006 (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

Peter Winter, KI

Yangi Wu, KI

Jiaquan (Jason) Yu, KI

Ye Zhang, KI

GRADUATE STUDENTS
Sarah Duquette, BE

Adam Langenbucher, SB
Alex Miller, HST

Felicia Rodriguez, BE

Weida (Richard) Wu, BE

UNDERGRADUATE STUDENTS
Sofia Flores, BE
Zak Zhang, BE

RESEARCH STAFF
Christina Bray, KI
Sarah Ishamuddin, KI
Lin Lin, KI

Jennifer Yoon, 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 Letts., 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, S. R. Manalis, “Functional drug susceptibility
testing using single-cell mass predicts treatment out-
come 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
Reveals Decreased 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 Arrays and
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

Assistant Professor

Department of Electrical Engineering & Computer Science

Nanofabrication technologies at the few-nanometer-scale and for the emerg-
ing nanomaterials. Surfaces, interfaces and forces at the nanoscale. Active
nanoscale devices with applications in molecular electronics, nanoelectrome-
chanical systems, reconfigurable nanosystems with embedded intelligence, and
quantum technologies.

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

GRADUATE STUDENTS

Patricia Jastrzebska-Perfect, EECS, NSF Fellow
Peter Satterthwaite , EECS, NSF Fellow

Sarah Spector, EECS, NSF Fellow

Spencer (Weikun) Zhu, ChemE

UNDERGRADUATE STUDENTS
Shelly Ben-David, EECS

Will Jack, EECS

Lejla Skelic, EECS

SUPPORT STAFF

Catherine Bourgeois, Administrative Assistant

SELECTED PUBLICATIONS

W. Zhu, P. F. Satterthwaite, F. Niroui, “Scalable fabrication
of active nanogaps with sub-nanometer tunability for
nanoscale sensors and actuators,” 2022. [Accepted]

Z.Ren, S. Kim, X. Ji, W. Zhu, E. Niroui, J. Kong, Y. Chen,
“High lift micro-aerial-robot powered by low voltage
and long endurance dielectric elastomer actuators,” Adv.
Mater., vol. 34, 2106757, 2022.

J.Han, Z. Nelson, M. R. Chua, T. M. Swager, E. Niroui, J.
H. Lang, V. Bulovi¢, “On-site, deterministic, and salable
growth of perovskite nanocrystals,” Nano Letts., vol. 21,
Pp. 10244-10251, 2021.

F. Niroui, M. Saravanapavanantham, J. Han, J. J. Patil,
T.M. Swager, J. H. Lang, V. Bulovi¢, “Hybrid approachto
fabricate uniform and active molecular junctions,"Nano
Letts., vol. 21, pp. 1606-1612, 2021.

V.Jamali* F.Niroui*,L.W.Taylor, O.S. Dewey, B. A.Koscher,
M. Pasquali, A. P. Alivisatos, “Perovskite-carbon nanotube
light-emitting fibers,” Nano Letts., vol. 20, pp.3178-3184,
2020. *Equal contribution.

S. Fathipour, S. F. Almeida, Z. A. Ye, B. Saha, F. Niroui, T.
King Liu, J. Wu, “Reducing adhesion energy of nanoelec-
tromechanical relay contacts by self-assembled perflu-
oro(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 & NSF
Fellow

Daniel DeSantis, EECS, MIT McWhorter Fellow
Andres Garcia, EECS

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

Milica Notaros, EECS, MIT Jacobs Fellow & NSF Fellow
Tal Sneh, EECS, MIT Cronin Fellow & NSF Fellow

UNDERGRADUATE STUDENT
Carol Pan, EECS
Abigail Shull, EECS & Physics

SUPPORT STAFF

Dianne Lior, Administrative Assistant

SELECTED PUBLICATIONS

S. Corsetti, M. Notaros, T. Sneh, A. Stafford, Z. A. 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).

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.

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).

J. Notaros, “Silicon Photonics for LiDAR, Augmented Real-
ity,and Beyond,” in Proceedings of Computational Optical
Sensing and Imaging (COSI) (OSA, 2022). (Invited Talk)

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)

J. Notaros, M. Notaros, M. Raval, C. V. Poulton, M. J.
Byrd, N. Li, Z. Su, E. S. Magden, E. Timurdogan, T. Dyer,
C. Baiocco, T. Kim, P. Bhargava, V. Stojanovic, and M. R.
Watts, “Integrated Optical Phased Arrays for LiDAR,
Augmented Reality,and Beyond,” in Proceedings of Applied
Industrial Optics (AIO) (OSA, 2021), paper M2A.3.
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U.Chakraborty, J. Carolan, G. Clark, D. Bunandar, G. Gil-
bert, J. Notaros, M. R. Watts,and D. R. Englund, “Cryogenic
Operation of DC Kerr Silicon Photonic Modulators,” in
Proceedings of Conference on Lasers and Electro-Optics
(CLEO) (OSA, 2021), paper STh1Q.1.
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William D. Oliver

Professor of Electrical Engineering and Computer Science, Physics
Laboratory Fellow of Lincoln Laboratory
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 SCIENTIST
Jeff Grover, RLE

Simon Gustavsson, RLE
Joel I. J. Wang, RLE

POSTDOCTORAL ASSOCIATES
Agustin Di Paolo, RLE

Patrick Harrington, RLE

Max Hays, RLE

Ilan Rosen, RLE

Miuko Tanaka, RLE

Roni Winik, RLE

GRADUATE STUDENTS

Aziza Almanakly, EECS, PD Soros/ CBL Fellow
Junyoung An, EECS, KFAS Fellow

Lamia Ateshian, EECS, EECS Alan L. McWhorter/ NSF
Fellow

Will Banner, EECS

Shoumik Chowdhury, EECS, MIT Irwin Mark Jacobs
and Joan Klein Jacobs Presidential / NSF Fellow
Leon Ding, Physics, IBM Fellow

Qi (Andy) Ding, EECS

Ami Greene, EECS, Google PhD Fellow

Shantanu Jha, EECS

Bharath Kannan, EECS

Amir Karamlou, EECS

Chris McNally, EECS, CQA/NSA Fellow

Sarah Muschinske, EECS, NASA Fellow

Yanjie (Jack) Qiu, EECS

David Rower, Physics, MIT SOS Fellow

Gabriel O. Samach, EECS, Lincoln Laboratory Fellow
Youngkyu Sung, EECS

Sameia Zaman, EECS, Lisa Su Fellow

UNDERGRADUATE STUDENTS
Sebastian N Alberdi, EECS

Franck N Belemkoabga, EECS
Thomas Bergamaschi, Physics
Lauren Li, Physics and Mathematics
Fischer J Moseley, EECS

Ilan Mitnikov, Physics

Helen O Propson, EECS

Elaine Pham, EECS

Julian Yocum, Physics

Daniela A Zaidenberg, Physics

VISITING STUDENTS
Tim Menke, Harvard University
Cora Barrett, Wellesley College
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SUPPORT STAFF

Chihiro Watanabe, Administrative Assistant

SELECTED PUBLICATIONS

J. Braumiiller, A. H. Karamlou, Y. Yanay, B. Kannan, D.
Kim, M. Kjaergaard, A. Melville, B. M. Niedzielski, Y. Sung,
A. Vepsaldinen, R. Winik, J. L. Yoder, T. P. Orlando, S.
Gustavsson, C. Tahan, W. D. Oliver, “Probing quantum
information propagation with out-of-time-ordered cor-
relators,” Nature Physics 18,172-178, Feb. 2022.

J.Ruane, A. McAfee, W. D. Oliver, “Quantum computing
for business leaders,” Harvard Business Review, Jan. —
Feb. 2022, 2022.

N. Holman, D. Rosenberg, D. Yost, J. L. Yoder, R. Das, W.
D. Oliver, R. McDermott, M. A. Eriksson, “3D integration
and measurement of a semiconductor double quantum
dot with a high-impedance TiN resonator,” npj Quantum
Inf 7,137, Sep. 2021.

Y.Sung, L.Ding, J. Braumiiller, A. Vepsaldinen, B. Kannan,
M.Kjaergaard, A. Greene, G. O. Samach, C. McNally, D.Kim,
A. Melville, B. M. Niedzielski, M. E. Schwartz, J. L. Yoder,
T.P.Orlando, S. Gustavsson, W. D. Oliver, “Realization of
high-fidelity CZ and ZZ-free iSWAP gates with a tunable
coupler,” Phys. Rev. X 11, 021058, Jun. 2021.

S. Huang, B. Lienhard, G. Calusine, A. Vepsaldinen, J.
Braumiiller, D. K. Kim, A. J. Melville, B. M. Niedzielski, J.
L. Yoder, B. Kannan, T. P. Orlando, S. Gustavsson, W. D.
Oliver, “Microwave package design for superconducting
quantum processors,” PRX Quantum 2,020306, Apr. 2021.

Y.Sung, A. Vepsildinen, J. Braumiiller, F. Yan, J. I-J. Wang,
M. Kjaergaard, R. Winik, P. Krantz, A. Bengtsson, A. J.
Melville, B. M. Niedzielski, M. E. Schwartz, D. K. Kim, J.
L.Yoder, T. P. Orlando, S. Gustavsson, W. D. Oliver, “Multi-
level quantum noise spectroscopy,” Nature Communica-
tions12, 967, Feb. 2021.
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Tomas Palacios
Professor

Department of Electrical Engineering & Computer Science

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

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

GRADUATE STUDENTS
Jung-Han (Sharon) Hsia, EECS
Kevin Limanta, EECS
Christian Lopez Angeles, EECS
Yiyue Luo, EECS

Elaine McVay, EECS

John Niroula, EECS

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

Mantian Xue, EECS
Mengyang Yuan, EECS

Jiadi Zhu, EECS

UNDERGRADUATE STUDENTS
Adina Golden, UROP

Rolando Gonzalez, SuperUROP

Alisa Hathaway, UROP

Neelambar Mondal, UROP

VISITORS

Javier de Mena Pacheco, Universidad Politécnica de
Madrid

Anthony Taylor, Edwards Vacuum

SUPPORT STAFF

Preetha Kingsview, Administrative Assistant

SELECTED PUBLICATIONS

P.-C.Shen, T. Palacios, et al, “Ultralow contact resistance
between semimetal and monolayer semiconductors,”
Nature, 593, 211-217 (2021).

Y. Luo, T. Palacios, et al,, “Learning human-environment
interactions using conformal tactile textiles,” Nature
Electronics, 4,193-201 (2021).

B. Han, T. Palacios, et al., “Deep-Learning-Enabled Fast
Optical Identification and Characterization of 2D Mate-
rials,” Advanced Materials, Vol. 32, Issue 29, pg. 2000953
(2020).

S. Warnock, T. Palacios, et al.,, “InAIN/GaN-on-Si HEMT
with 4.5 W/mm in a 200-mm CMOS-Compatible MMIC
Process for 3D Integration,” 2020 IEEE/MTT-S Interna-
tional Microwave Symposium (IMS), pg. 289-292 (2020).

S.J.Bader, T. Palacios, et al., “Prospects for wide bandgap

and ultrawide bandgap CMOS devices,” IEEE Transactions
on Electron Devices, Vol. 67, Issue 10, pg. 4010-4020 (2020).
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X.Zhang, T. Palacios, et al, “Two-dimensional MoS2-en-
abled flexible rectenna for Wi-Fi-band wireless energy
harvesting,” Nature, 566, 7744, 368 (2019).

Y.Zhang, T. Palacios, et al, “Large Area 1.2 kV GaN Vertical
Power FinFETs with a Record Switching Figure-of-Merit,"
IEEE Electron Device Letts., 1, pp. 75-78 (2019).

H. Amano, T. Palacios et al, “The 2018 GaN Power Elec-
tronics Roadmap,” J. of Phys. D, vol. 51, pp. 163001 (2018).

S. Joglekar, T. Palacios, et al, “Large signal linearity
enhancement of AlGaN/GaN high electron mobility
transistors by device-level Vt engineering for transcon-
ductance compensation,” 2017 IEEE International Electron
Devices Meeting (IEDM), 2017.

F. Gao, T. Palacios, et all, “Impact of Water-Assisted Elec-
trochemical Reactions on the OFF-State Degradation of
AlGaN/GaN HEMTSs," IEEE Trans. Electron Devices, vol.
61, 1N0. 2, pp. 437444 (2014).

B.Lu, T. Palacios, et al, “Tri-Gate Normally-off GaN Power
MISFET,” Electron Dev. Letts. Vol. 33, pp. 360-362 (2012).

D.S. Lee, T. Palacios, et al, “300-GHz InAIN/GaN HEMTs
With InGaN Back-Barrier,” IEEE Electron Device Letts.,
vol. 32(11), pp. 1525 (2011).

J. W. Chung, T. Palacios, et al, “Seamless On-Wafer Inte-

gration of Si (100) MOSFETs and GaN HEMTSs,” Electron
Dev. Letts., vol. 30, pp. 1015-1017 (2009).
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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

SUPPORT STAFF

Jami L. Mitchell, Administrative Assistant

SELECTED PUBLICATIONS

N.Reiskarimian, “A Review of Nonmagnetic Nonrecipro-
cal 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.

N. Reiskarimian, M. Khorshidian and H. Krishnaswamy,
“Inductorless, Widely-Tunable N-Path Shekel Circulators
Based on Harmonic Engineering,” in IEEE Radio Frequency
Integrated Circuits Symposium (RFIC), pp 39-42, Jun. 2020.

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

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

M. Baraani Dastjerdji, S. Jain, N. Reiskarimian, A. Natara-
jan and H. Krishnaswamy, “Analysis and Design of
Full-Duplex 2x2 MIMO Circulator-Receiver with High
TX power handling Exploiting MIMO RF and Shared-de-
lay Baseband 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.
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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.

N. Reiskarimian, T. Dinc, J. Zhou, T. Chen, M. Baraani
Dastjerdi, J. Diakonikolas, G. Zussman, and H. Krishnas-
wamy, ‘A One-Way Ramp to a Two-Way Highway: Inte-
grated Magnetic-Free Non-Reciprocal Antenna Interfaces
for Full Duplex Wireless,” in IEEE Microwave Magazine
(invited), vol. 20, no. 2, pp. 56-75, Feb. 2019.

M. B. Dastjerdi, S. Jain, N. Reiskarimian, A. Natarajan,
and H. Krishnaswamy, “Full-Duplex 2x2 MIMO Circula-
tor-Receiver with High TX Power Handling Exploiting
MIMO RF and Shared-Delay Baseband Self-Interference
Cancellation,” IEEE International Solid-State Circuits
Conference (ISSCC), Feb. 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

Thomas O'Dwyer, MTL Research Affiliate
Joohyun Seo, Analog Devices, Inc.

POSTDOCTORAL ASSOCIATES
Anand Chandraksekhar, MTL

GRADUATE STUDENT

Jeanne Harabedian, MTL

SUPPORT STAFF

Kathleen Brody, Administrative Assistant

SELECTED PUBLICATIONS

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, Accepted
for publication, 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.Lai, G. Saavedra-Pefia, C. G. Sodini, V. Sze and T. Heldt,
“Measuring Saccade Latency Using Smartphone Cam-
eras,” IEEE J. of Biomedical and Health Informatics, vol.
24, n0. 3, pp. 885-897, Mar. 2020.

J. Liu, C. G. Sodinj, Y. Ou, B. Yan, Y. T. Zhang, N. Zhao,
“Feasibility of Fingertip Oscillometric Blood Pressure
Measurement: Model-based Analysis and Experimental
Validation,” IEEE J. of Biomedical and Health Informatics
(JBHI), May 2019.

M. Delano, and C. Sodini, “Evaluating Calf Bioimpedance
Measurements for Fluid Overload Management in a
Controlled Environment,” Physiological Measurement,
vol. 39, no. 12, p. 125009, 2018.
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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 (co-advised with Joel Emer)

Keshav Gupta (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)

UNDERGRADUATE STUDENTS
Michael Gilbert, EECS
Ari Grayzel, AeroAstro

SUPPORT STAFF

Janice L. Balzer, Administrative Assistant

SELECTED PUBLICATIONS

P. Z. X. Li, S. Karaman, and V. Sze, “Memory-Efficient
Gaussian Fitting for Depth Images in Real Time,” IEEE
International Conference on Robotics and Automation
(ICRA), May 2022.

S. Sudhakar, V. Sze, and S. Karaman, “Uncertainty from
Motion for DNN Monocular Depth Estimation,” IEEE
International Conference on Robotics and Automation
(ICRA), May 2022.

H.-Y. Lai, G. Saavedra-Pena, C. G. Sodini, T. Heldt, and V.
Sze, “App-based saccade latency and directional error
determination across the adult age spectrum,” IEEE Trans-
actions on Biomedical Engineering (TBME), Vol. 69, No. 2,
pp. 1029 —1039, Feb. 2022.

Y.-L. Liao, S. Karaman, V. Sze, “Searching for Efficient
Multi-Stage Vision Transformers,” ICCV 2021 Workshop on
Neural Architectures: Past, Present and Future, Oct.2021.

K.Gupta,P.Z.X.1i,S.Karaman, V. Sze, “Efficient Compu-
tation of Map-scale Continuous Mutual Information on
Chipin Real Time,” IEEE/RSJ International Conference on
Intelligent Robots and Systems (IROS), Sept. 2021.

T.-J. Yang, Y.-L. Liao, and V. Sze, “NetAdapt v2: Efficient
Neural Architecture Search with Fast Super-Network
Training and Architecture Optimization,” Conference
on Computer Vision and Pattern Recognition (CVPR),
Jun. 2021.
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F. Wang, Y. Wu, M. Woicik, V. Sze, and J. S. Emer, “Archi-
tecture-Level Energy Estimation for Heterogeneous
Computing Systems,” IEEE International Symposium on
Performance Analysis of Systems and Software (ISPASS),
Mar. 2021.

Y. Wu,P.Tsai, A. Parashar, V.Sze,and J. Emer, “Sparseloop:
An Analytical, Energy-Focused Design Space Exploration
Methodology for Sparse Tensor Accelerators,” IEEE Inter
national Symposium on Performance Analysis of Systems
and Software (ISPASS), Mar. 2021.

J.Ray, A. Brahmakshatriya, R. Wang, S. Kamil, A. Reuther,
V.Sze, and S. Amarasinghe, “Domain-Specific Language
Abstractions for Compression,” Data Compression Con
ference (DCC), Mar. 2021.

L.Bernstein, A.Sludds, R. Hamerly, V. Sze, J. Emer,and D.
Englund, “Freely-scalable, reconfigurable optical hard-
ware for deep learning,” Scientific Reports, vol. 11, no.
3144, Feb. 2021.

V. Sze, Y.-H. Chen, T.-J. Yang, and J. S. Emer, “Efficient
Processing of Deep Neural Networks,” Synthesis Lec-
tures on Computer Architecture - Morgan & Claypool
Publishers, 2020.
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Carl V. Thompson

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

Optimization of processing and properties of thin films and nanostructures for
applications in electronic, microelectromechanical, and electrochemical devic-
es and systems. Interconnect and device reliability.

Rm. 13-2098 | 617-253-7652 | cthomp @ mit. edu

POSTDOCTORAL ASSOCIATES
Pushpendra Kumar, SMART

Haemin Paik, DMSE

Hui Teng Tan, SMART

An Tao, SMART

GRADUATE STUDENTS
Misong Ju, DMSE

Maxwell L'Etoile, DMSE
Yoon Ah Shin, DMSE

Lin Xu, DMSE

UNDERGRADUATE STUDENTS
Udochukwu D. Eze, DMSE

SUPPORT STAFF

Sarah Ciriello, Administrative Assistant

SELECTED PUBLICATIONS

Y. A. Shin, and CV. Thompson, “Templated Fingering
During Solid State Dewetting,” Acta Materialia, vol. 207,
Pp.16669, 2021.

L.Xu,and C. V. Thompson, “Electrochemically Controlled
Reversible Formation of Organized Channel Arrays in
Nanoscale-Thick RuO, Films: Implications for Mechan-
ically Stable Thin Films and Microfluidic Devices,” ACS
Appl. Nano Mater., vol. 4, pp. 13700-13707, 2021.

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,”
Appl. Phys. Letts., vol. 120, pp. 091603, 2022.
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Kripa K. Varanasi

Professor of Mechanical Engineering
Associate Member, The Broad Institute
Department of Mechanical Engineering

Research lies at the intersection of Interfacial Engineering, Thermal-Fluids, and Ma-
terials & Manufacturing. Central theme is the design and manufacturing of nano-
engineered surfaces and their applications to Energy, Water, Oil & Gas, Agriculture,
Transportation, Electronics Cooling Systems for significant efficiency enhancements.

Rm. 35-209 | 617-324-5608 | varanasi @ mit.edu

POSTDOCTORAL ASSOCIATE
Baptiste Blanc, MechE

GRADUATE STUDENTS

Bert Joannes C. Vandereydt, MechE
Caroline Taylor McCue, MechE
Fabian Jau-Shiuen Dickhardt, MechE
Jack R Lake, MechE

Michael P Nitzsche, MechE

Sean Parks, MechE

Simon B. Rufer, MechE

Sreedath Panat, MechE

Tal Joseph, MechE

Victor Julio Leon, MechE

SUPPORT STAFF

Alexandra Trias, Administrative Assistant

PUBLICATIONS

V. Jayaprakash, M. Costalonga, S. Dhulipala, and K. K.
Varanasi, “Enhancing the Injectability of High Concen-
tration Drug Formulations Using Core Annular Flows,”
Advanced Healthcare Materials, vol.9(18), p.2001022, Aug.
2020.

S. A. McBride, R. Skye, and K. K. Varanasi, “Differences
between Colloidal and Crystalline Evaporative Deposits,”
Langmuir, 36, 40, 11732-11741, Sep. 2020.

S.Khan, J. Hwang, Y. S. Horn, and K. K. Varanasi, “Cata-
lyst-proximal plastrons enhance activity and selectivity
of carbon dioxide electroreduction,” Cell Reports Physical
Science, vol. 2(2),100318, Jan. 2021.

S. A. McBride, H. L. Girard, and K. K. Varanasi, “Crystal
critters: Self-ejection of crystals from heated, superhy-
drophobic surfaces,” Science Advances, vol. 7(18), 6960,
Apr. 2021.
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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
electric field phenomena; powerMEMS; additively manufactured MEMS/
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
Ashley L. Beckwith, MechE
Zoey Bigelow, EECS

Jorge Canada Perez-Sala, EECS
Liliosa Cole, MechE
Alejandro Diaz, EECS

Colin Eckhoff, EECS

Alex Kashkin, MechE
Hyeonseok Kim, MechE
Yosef S. Kornbluth, MechE
Isabelle Liu, EECS

UNDERGRADUATE STUDENTS

Maisha Pome, BioE

VISITOR

Javier Izquierdo Reyes, Tecnoldgico de Monterrey

SUPPORT STAFF

Jami L. Mitchell, Administrative Assistant

SELECTED PUBLICATIONS

Y. Kornbluth, R. H. Mathews, L. Parameswaran, L. Racz,
and L. F. Velasquez-Garcia, “Fully 3D-Printed, Ultrathin
Capacitors via Multi-Material Microsputtering”, In-press,
Advanced Materials Technologies, 2022.

A. Beckwith, J. Borenstein, and L. F. Velasquez-Garcia,
“Physical, Mechanical, and Microstructural Characteri-
zation of Novel, 3D-Printable, Tunable, Lab-Grown Plant
Materials Generated from Zinnia Elegans Cell Cultures,”
In-Press, Materials Today, 2022.

L. F. Velasquez-Garcia, J. Izquierdo-Reyes, and H. Kim,
“Review of In-Space Plasma Diagnostics for Studying
the Earth's Ionosphere,” J. of Physics D - Applied Physics,
vol. 55, no. 26, 263001 (26pp), Jun. 2022.

A. Kachkine, and L. F. Velasquez-Garcia, “Nanow-
ire-Coated Emitter Electrospray Ionizer Coupled to Dig-
ital Microfluidics for Liquid Analysis,” Technical Digest
35th Conference on Micro Electro Mechanical Systems
(MEMS 2022), Tokyo, Japan, pp. 95— 98, Jan. 9 — 13, 2022.
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L. E. Velasquez-Garcia, and Y. Kornbluth, “Biomedical
Applications of Metal 3D Printing,” Annual Review of
Biomedical Engineering, vol. 23, pp. 307 — 338, Jul. 2021.
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Joel Voldman

Clarence J. Lebel Professor of Electrical Engineering
Faculty Head, Electrical Engineering

Department of Electrical Engineering & Computer Science

Microtechnology for basic cell biology, applied cell biology, Immunology, and
human health.

Rm. 36-824 | 617-253-2094 | voldman @ mit . edu

POSTDOCTORAL ASSOCIATES
Sarvesh Varma, RLE

GRADUATE STUDENTS
Kru Kikkeri, EECS

Wei Liao, EECS

Dousabel May Yi Tay, ChemE

VISITING POSTDOCTORAL ASSOCIATES
Mahdi Aeinehvand, Tec de Monterrey

SUPPORT STAFF

Chadwick Collins, Administrative Assistant

SELECTED PUBLICATIONS

K. Kikkeri, D. Wu, and J. Voldman, “A sample-to-answer
electrochemical biosensor system for biomarker detec-
tion,” Lab on a Chip, vol. 22, pp. 100-107, 2022.

B. Jundi, D.-H. Lee, H. Jeon, M. G. Duvall, J. Nijmeh, R.-E.
E.Abdulnour, M. Pinilla-Vera, R. M. Baron, J. Han, J. Vold-
man, B. D. Levy, “Inflammation resolution circuits are
uncoupled in acute sepsis and correlate with clinical
severity,” JCI Insight, vol. 6, pp. 148866, 2021.

H. Jeon, D.-H. Lee, B. Jundi, M. Pinilla-Vera, R. M. Baron,
B. D. Levy, J. Voldman, J. Han, “Fully automated, sam-
ple-to-answer leukocyte functional assessment platform
for continuous sepsis monitoring via microliters of blood,”
ACS Sensors, vol. 6, pp. 2747-2756, 2021.

K. Kikkeri, D. Wu, and J. Voldman, “A sample-to-answer
electrochemical biosensor system for biomarker detec-
tion,”in Micro Total Analysis Systems 2021, Palm Springs,
California, 2021

D.-H.Leeand J. Voldman, “Large-scale Single-cell Pairing
and Fusion For Hybridoma Production,” in Micro Total
Analysis Systems 2021, Palm Springs, California, 2021.

D. Wu and J. Voldman, “An integrated model for bead-
based immunoassays,” Biosens Bioelectron, vol. 154, p.
112070, Apr. 15 2020.

D. Wu and J. Voldman, “An integrated and automated
electronic system for point-of-care protein testing,” in 41st
Annual International Conference of the IEEE Engineering
in Medicine and Biology Society, Berlin, Germany, 2019.
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C. P. Tostado, J. W. J. Heng, L. X. D. Ong, R. DasGupta, J.
Voldman, and Y.-C. Toh, “Automation and integration of
computer vision image analysis for cancer immunother-
apy research with on-chip cell trapping,” in Micro Total
Analysis Systems 2019, Basel, Switzerland, 2019.

D.-H.Lee, B. Jundi, H.Ryu, R. M. Baron, J. Han, B. D. Levy,
and J. Voldman, “Electrical profiling of septic neutrophils
using microfluidics,” in Biomedical Engineering Society
Annual Meeting, Philadelphia, Pennsylvania, 2019.

D.-H. Lee, H. Jeon, B. Jundi, R. M. Baron, B. D. Levy, J.
Han, and J. Voldman, “Rapid monitoring of sepsis by inte-
gration of spiral inertial microfluidics and isodielectric
separation,” in Micro Total Analysis Systems 2019, Basel,
Switzerland, 2019.

B.Jundi, H. Ryu, D.-H. Lee, R.-E. E. Abdulnour, B. D. Eng-
strom, M. G. Duvall, A. Higuera, M. Pinilla-Vera, M. E.
Benson, J. Lee, N. Krishnamoorthy, R. M. Baron, J. Han,
J.Voldman, and B. D. Levy, “Leukocyte function assessed
via serial microlitre sampling of peripheral blood from
sepsis patients correlates with disease severity,” Nature
Biomedical Engineering, vol. 3, pp. 961-973, 2019.

R. Yuan, M. B. Nagarajan, J. Lee, J. Voldman, P. S. Doyle,
and Y. Fink, “Designable 3d microshapes fabricated at the
intersection of structured flow and optical fields,” Small,
vol. 14, p. e1803585, Dec. 2018.

R.Yuan, J.Lee,H.-W. Sy, E. Levy, T. Khudiyev, J. Voldman,
and Y. Fink, “Microfluidics in structured multimaterial
fibers,” Proc Natl Acad Sci USA, vol. 115, pp. E10830-E10838,
2018.

D.Wu, D.Rios-Aguirre, M. Chounlakone, S. Camacho-Leon,
and J. Voldman, “Sequentially multiplexed amperometry
for electrochemical biosensors,” Biosensors and Bioelec-
tronics, vol. 117, pp. 522-529, 2018.

S. Varma, G. Garcia-Cardena, and J. Voldman, “Unrav-
eling endothelial cell phenotypic regulation by spatial
hemodynamic flows with microfluidics,” in Micro Total
Analysis Systems Kaohsiung, Taiwan, 2018.

A.Jaffe and J. Voldman, “Multi-frequency dielectropho-

retic characterization of single cells,” Microsystems &
Nanoengineering, vol. 4, p. 23, 2018.
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Evelyn N. Wang

Department Head and Ford Professor of Engineering
Department of Mechanical Engineering

Heat and mass transport at the micro- and nano-scales, nanoengineered sur-
faces, and thermal microdevices for applications in thermal management, solar
thermal energy conversion, and water desalination.

Rm. 3-174 | 617-253-3523 | enwang @ mit . edu

POSTDOCTORAL ASSOCIATES
Hyeongyun Cha, MechE

Bachir El Fil, MechE

Gustav Graeber, MechE

Xiangyu Li, MechE

Xinyue Liu, MechE

GRADUATE STUDENTS
Liliosa Cole, MechE

Samuel Cruz, MechE

Carlos Daniel Diaz Marin, MechE
Young Ko, MechE

Adela Li, MechE

Emily Lin, MechE

Geoffrey Vaartstra, MechE
Chad Wilson, MechE

Lenan Zhang, MechE

Yajing Zhao, MechE

Yang Zhong, MechE

UNDERGRADUATE STUDENT
Kemi Chung, MechE

Kezia Hector, MechE

Diane Li, MechE

Anna Simmons, MechE

Amir White, MechE

SUPPORT STAFF

Alexandra Cabral, Administrative Assistant

SELECTED PUBLICATIONS
K.L.Wilke,Z.Lu,Y.Song, and E. N. Wang, “Turning tradi-
tionally nonwetting surfaces wetting for eve ultra-high
surface energy liquids,” Proceedings of the National Acad-
emy of Sciences of the United States of America (PNAS),
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